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1. Overview

The INCT for Climate Change Phase 2 (INCT MC2) aims to implement and develop a
comprehensive network of interdisciplinary research on global change and sustainability, and is
based on the cooperation between about 30 research groups from all regions of Brazil and 4
international research groups, involving in its entirety over approximately 350 researchers,
students and collaborators and establishing itself as one of the largest networks of
environmental research developed in Brazil.

The program consists of six thematic lines (or subcomponents):

1 Food security;

2 Water security;

3. Energy security;

4. Health and climate change;

5. Natural disasters, impacts on physical infrastructure in urban areas and urban
development;

6. Impacts on Brazilian ecosystems in view of changes in land use and biodiversity.

All these components are connected via 3 integrative themes or cross cutting themes:

1. Economy and impacts in key sectors;

2. Modelling the earth system and production of future climate scenarios to study
vulnerability, impacts, adaptation and resilience;

3. Communication, dissemination of knowledge and education for sustainability.

So far the INCT MC2 scientific agenda has been developed as planned, providing scientific
excellence in various areas of global environmental change and its implications for sustainable
development. The emphasis on the impacts of global climate change on agriculture, health,
renewable energy, urban development, and natural disasters such as central themes integrated
with environmental modelling, the economics and the communication of these impacts to the
public, scientific community and academic sector, industry business and government can
contribute to maintain excellence in activities in Science & Technology & Innovation as the axis
of sustainable environmental development, with an integrative and innovative character. This
project includes knowledge transfer using instruments that go beyond only scientific articles,
but producing audio-visual, web tools, and other outlets that allow a scientific education of the
population, improving the impact of Brazilian science and also a greater international
integration of Brazil in environmental negotiations.

Different from the Report of Year 1, where only FAPESP funded components were explained,
in Years 2, 3,4 and now in year 5 we decided to include all components of the project, that
include contributions of the UFMG and FIOCRUZ in MG, and partnerships with UFSC, UFRJ,
IPEA, and other institutions outside of the State of Sao Paulo. This provides a better holistic
view of the project and its components.

Since March 2020, due to the COVID-19 pandemics, many meetings, conferences have been
cancelled or moved to 2022, and participation in some international and national gatherings
were cancelled because either the meeting were moved to 2022 or cancelled. In any case,
participation in meetings and seminars by means or virtual platforms (Zoom, Goto Meeting, etc)
made possible the interaction among participants. The scientific production and publication
activities did not stop and continue as planned. Participation in many national and international
meetings after March 2020 were in the form of Webinars, Lives, pod casts and other using the
virtual platforms due to the impossibility to travel imposed by the pandemics. By now, we have
slowly started to have presential meetings among leaders now that situations is improving. For
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instance, we had on June 9-10 2022 the first presential meeting since the beginning of the
pandemics. Other presential meetings have took place between the coordinators of the project
in Sao Paulo and with other partners in Rio de Janeiro.

Outside the scope of the initial project, there is a proposal to include the in the Health
Component theme COVID-19, since this condition has generated major social, economic,
environmental changes, i.e., global and planetary changes, which can generate impacts on the
results analyzed (See Annexes). Considering this context, it is possible that the seasonality of
the new coronavirus (SARS-COv-2) may also rest in climatic aspects, given that its seasonality
in the world and in Brazil is still practically unknown, but it can share similarities with other
VARIS. Obviously, human behavior, globalization and control measures (ie wearing masks,
social isolation, lockdown, among others) are non-climatic factors that, in fact, seem to have the
greatest impact on the epidemiology of SARS-VOC-2, but the climatic factors should be better
analyzed in the Brazilian context to help understand the epidemic in the country. This
understanding can benefit both from wvulnerability assessments that allow identifying the
territories most susceptible to localized outbreaks, and from the climate approach in
epidemiological models that provide a holistic view of the behavior of the new pathogen.

Therefore, the introduction of the COVID-19 theme in the Health component of the INCT is
justified, as this condition has generated major social, economic, and environmental changes.
The COVID-19 is also considered as a research activity in the components of energy and natural
disasters. This has developed slowly since there is still some controversies on the link between
climate and COVID-19 as reported by the components of the health component.
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Perhaps one of the most important contributions of the INCT MC2 was the participation of
several of the researchers of this project in the elaboration of the Scientific Report of Science
Panel for the Amazon (SPA). In response to these challenges and inspired by the Leticia Pact
for the Amazon, a group of over 200 preeminent scientists from the region have untied to form
the unprecedented. The Panel was convened by the United Nations Sustainable Development
Solutions Network (SDSN), and provided a comprehensive, first-of-its-kind scientific
assessment of the state of the Amazon, current trends, and recommendations for the long-term
well-being of the ecosystem and its people. Its recommendations promote conservation as well
as sustainable development of the region, with a vision of a standing forest, flowing rivers
bioeconomy based on local and Indigenous knowledge, technology, and innovation. On July
2022 the SPA released their initial findings as well as a draft version of their full report for
public consultation. The SDSN and the World Bank co-hosted a high-level dialogue to present
these initial findings and foster conversations between scientists and policymakers to advance
sustainable development pathways in the Amazon.
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Some other significant contributions of the INCT-MC2 appeared in the IPCC AR6 Working
Group 2 released in March 22, the State of Climate Report for Latin America and Caribbean
2021 launched by the World Meteorological Organization on July 2022, and for the UKCSSP
project funded by the Newton Fund in collaboration between UKMO-CEMADEN-INPE-INPA.

2. Objectives and aims
The objectives of the INCT MC2 have not changed:

e To implement and develop a comprehensive network of interdisciplinary research on global
environmental change and sustainability

e To develop actions aimed at assessing adaptation to environmental changes and the
transformation to sustainability, to reflect the vulnerabilities and resilience trajectories and
propose ways in adapting to these changes, especially in relation to decision in the political
sphere.

® To merge science with education from primary to the post-graduate levels.

e To provide an overview of issues related to sustainability and environmental-social-
corporate responsibility, in order to facilitate the participation or even the implementation of
activities in different areas of management of public and private institutions and their
relationships with stakeholders.

® To maintain excellence in activities in Science & Technology & Innovation as the structural
axis of sustainable environmental development, with an integrator and innovative character.

e To transfer knowledge using instruments that go beyond only scientific articles, but
producing audio-visual material, web tools, and other outlets that allow the development of a
scientific culture in society, improving the impact of Brazilian science and enabling increased
international insertion of Brazil in environmental negotiations.

e To develop a research agenda in global change to identify and understand the current
impacts of climate variability on natural and human systems in Brazil,

e To enhance and expand the scope of studies on global changes and their impacts on
important sectors to the economy of Brazil.

e To engage and educate society, aiming to increase the resilience of these sectors.

e To sensitize the public perception of science and technology in relation to global change and
impacts on society.

e To contribute prominently in the research and development of the National Plan on Climate
Change and the National Adaptation Plan to Combat Drought and Desertification, in partnership
with federal, state and international research programs on global change

e To produce publications and model data that can be used to provide scientific contributions
for the IPCC ARG, special reports of the Brazilian Panel of Climate Change and the Fourth
National communication of Brazil to UNFCCC.

3 Coordination

Coordinator:  Jose A. Marengo, Researcher, Level 1 B-CNPq classification, CEMADEN, Sao
Paulo

Vice-Coordinator: Tercio Ambrizzi, Researcher, Level 1 A-CNPq classification, IAG USP,
Sao Paulo

-Steering Committee

Name Field of work Institution e-mail
Jose Antonio Project’s coordinator. | CEMADEN jose.marengo@cemaden.g
Marengo Orsini Climate modelling, impacts ov.br

and vulnerability

assessments
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Tercio Ambrizzi \Vice-coordinator, IAG USP ambrizzi@model.iag.usp.
Climatology, climate studies, br
water security

Paulo Nobre Oceanic and coupled | CPTEC INPE | pnobre@cptec.inpe.br

atmosphere-ocean modelling
Roberto Schaeffer [Energy and climate change COPPE UFRJ | roberto@ppe.ufrj.br

Paulo Eduardo [Environmental physics, | IF USP artaxo@if.usp.br
Artaxo Neto Amazonia, and climate
change

Eduardo Mario Hydrology and water | USP EESC emm@sc.usp.br
Mendiondo security

Ulisses E C Health and climate change CEDEPLAR | uconfalonieri@gmail.com

Confalonieri UFMG e | efrangel@ioc.fiocruz.br
FIOCRUZ
Eduardo Haddad  [Economy of climate change | FEA USP ehaddad@usp.br

All members of the Steering Committee (CG) are also coordinators of the Associated
Laboratories. The Federal University of the Sate of Santa Catarina (UFSC) and the State
University of Campinas (UNICAMP) are also Associated Laboratories.  Associated
Laboratories are those centers whose members are part of the CG but are not part of the group
that is submitting the proposal. The progress of the Project is monitored by a Scientific
Committee (CC), that is constituted by the coordinators of the sub components (themes) and
from the cross cutting activities. We have meet virtually in March to see the progress of the
project.

We have to inform that FAPESP approved the Report of Year 4.
4. New Developments on the future of the INCTs

In July 2021 there was a meeting of INCT coordinators, led by Prof. Jailson Andrade from the
UFBA with the Ministry of CTI to discuss the future of the INCTs. The meeting was to discuss
the harmful and continued attacks on Science and Scientists. The INCTs looked to act
strategically and articulately, with the help of the ABC and SBPC to produce a manifesto in
support of C,T&l, ready, articulated and demonstrating a vital Structuring Program of the
INCTs for the country. There was an important meeting of presentations of the INCTs by Prof.
Jailson representing all INCTs with the occasion of the 70" anniversary of CNPg. On May 2022
The ABC and CNPq organized s series of Webinars on themes relevant to the INCTs: "Os
INCTs e o Futuro da CT&I no Brasil. O INCT MC2 was presented on the first webinar (see
annexes for information. In July 22, during the 57th Annual Meeting of the Brazilian Society of
progress of Science (SBPC) in Brasilia there will be a virtual meeting of coordinators of INCTs
to discuss some of the common problems the IMNCT face amd also on the future of the INCT
program.

By September 2021 we were informed of the intensions of the CNPq to extend the INCT for
two more years, with capital and “custeio” resources as well as for bolsas. The resources
provided were for about 30% of the requested total budget, and were provided by CNPq only,
not for the FAPS nor CAPES. All information on the approved amounts for capital custeio and
bolsas for the INCT MC2 are listed at the annex section. The project will continue until July
2025 funded by CNPq, but the funding from FAPESP will end in June 2023.
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Pés- o "
doitists Iniciagdo Pesquisador
Area = Cientifica DTI-A DTI-B DTI-C Visitante  Apoio Tecnico
Junior (1) Pv)
(PDJ)
saude 0 0 48 24 0 0 0
“omunicacao 0 0 24 0 24 0 0
Zconomia 0 0 24 0 0 0 0
seg Alimenta Alimentarvadas 0 0 36 12 0 0 0
Desastres 0 0 42 0 0 12 0
Viodelagem 0 0 36 48 18 0 0
Seg Hidrica 0 0 48 0 0 0 0
Zcossistemas 0 0 0 24 0 0 0
Seg energia 0 0 42 30 0 0 0
Zoordenacao 0 0 24 12 0 0 0
Area Bolsa Capital Custeio Total
Saude 264000 | 25000 | 76400 |[BS65.400 |
Comunicacao 122.400 L 13.130 L 143.700 E{Q
|
Economia 96.000 [gGG;OQO L 83.600 @
Seg Alimenta Alin|  180.000 | | 10.000 || 28.600 Easoo
Desastres 230.400 L 17.300 [ 22522 EZZZ
Modelagem 307.800 0 0 E
Seg Hidrica 192.000 [ 16.100 l | 57.000 Eﬂ)
Ecossistemas 72.000 0 E 226.400 ﬂ
Seg energia 258.000 0 2090 [E38920
Coordenacao 132.000 [ 31,400 F 139.000 ﬂ
TOTAL  1.854.600 178.930 798.142 2.831.672

Figure 1. Resources granted buy CNPq for an extension of 2 years for the INCT MC2. Upper
side: Number of months for each type of bolsa granted for each component, Lower side:
distribution of resources (bolsas, capital and custeio) for two more years.

5. Reports by component

In the following we focus on the reports from each sub component and crosscutting component,
showing main results and activities developed in Year 4 of the project. We also include
information on new team members coming into the project, explain some changes in the
coordination of the components if that is the case and plans for Year 4. All information on
scientific production and activities from each of the components (workshops, publications,
participation in events, use of the BC and RT, fellowships [bolsas]) are listed in upcoming
sections. The report is from activities developed by all components of the project.

5.1 Coordination

The two coordinators Jose Marengo and Tercio Ambrizzi have meet during year 4 in several
occasions, some of these meetings took place USP, and other during other meetings and
conferences where we both were there. We have changed the way the coordination works. For
the administrative issues, CEMADEN hired Ms. Josiane Rosa, who is working part-time
dedicated to this project. Ms Rosa helps the coordination with the procedures to indicate bolsas
to CNPg, CAPES and FAPESP, with payments, meetings organization and air travel
arrangements for participant scientists to meetings among INCT MC2 participants.

In addition to administrative activities, the coordinators together with their students, bolsistas
and collaborators have developed a scientific agenda on investigation of observed climate
variability and change, with focus on extremes in regions such Amazonia, Northeast Brazil,
Pantanal and major cities, such as Sao Paulo. Some papers have been produced as well as
reports in various journal, magazines and the Revista Pesquisa FAPESP. This is being done
since the beginning of the project and constitutes a background fall all components.
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In the following we report some of the major studies developed by the coordination. As
mentioned in Year 4, the coordination works on some comprehensive e studies dealing with
weather and climate extremes, providing some ground basis for the work of the components.
From year 1-4 we have relayed on graduate students and bolsistas from INPE, USP and UNESP
and from years 5 to 7 we will work with a bolsista that will work on the integration of results
from all components. This shows that years 5-7 will be mainly integration of research results
from years 1-4. The bolsistas will come from the extension approved by the CNPq for 2 more
years of the project.

5.1.1 State of Climate for Latin America and Caribbean 2021 (WMO document
prepared by Jose A. Marengo and other representatives from the region)

Extreme weather and climate change impacts including mega-drought, extreme rainfall, land
and marine heatwaves and glacier melt are affecting the Latin America and the Caribbean
region, from the Amazon to the Andes and from Pacific and Atlantic Ocean waters to the snowy
depths of Patagonia. The World Meteorological Organization (WMQ) State of the Climate in
Latin America and the Caribbean 2021 highlighted the far-reaching repercussions for
ecosystems, food and water security, human health and poverty. Deforestation rates were the
highest since 2009, in a blow for both the environment and climate change mitigation. Andean
glaciers have lost more than 30 percent of their area in less than 50 years. The “Central Chile
Mega drought” is the longest in at least 1,000 years. The report shows that hydrometeorological
hazards, including droughts, heatwaves, cold waves, tropical cyclones and floods, have
unfortunately led to the loss of hundreds of lives, severe damages to crop production and
infrastructure and human displacement.

Increasing sea-level rise and ocean warming are expected to continue to affect coastal
livelihoods, tourism, health, food, energy, and water security, particularly in small islands and
Central American countries. For many Andean cities, melting glaciers represent the loss of a
significant source of freshwater currently used for domestic use, irrigation, and hydroelectric
power. In South America, the continued degradation of the Amazon rain forest is still being
highlighted as a major concern for the region but also for global climate, considering the role of
the forest in the carbon cycle.

The report was released during a WMO Regional Technical Conference for South American
countries, organized by WMO in Cartagena, Colombia, on 22 July 2022.This is the second year
that WMO has produced this annual regional report, which provides decision-makers more
localized information to inform action. It is accompanied by an interactive Story Map (Figure 2)
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Worsening climate change and the compounding effects of the COVID-19 pandemic have not
only impacted the biodiversity of the region, but have also stalled decades of progress against
poverty, food insecurity and the reduction of inequality in the region.

Addressing such interconnected challenges and their associated impacts will require an
interconnected effort. No matter how it is taken, action must be informed by science. The State
of the Climate in Latin America and the Caribbean report, the second of its kind, is a critical
source of science-based information for climate policy and decision-making.

Key findings:

Temperature: The warming trend continued in 2021 in Latin America and the
Caribbean. The average rate temperature increase was around 0.2°C/decade between
1991 and 2021, compared to 0.1°C/decade between 1961 and 1990.

Glaciers in the tropical Andes have lost 30% and more of their area since the 1980s,
with a negative mass balance trend of -0.97 m water equivalent per year during the
1990-2020 monitoring period. Some glaciers in Peru have lost more than 50% of their
area. Glacier retreat and the corresponding ice-mass loss has increased the risk of water
scarcity for the Andean population and ecosystems.

Sea levels in the region continued to rise at a faster rate than globally, notably along the
Atlantic coast of South America south of the equator (3.52 £ 0.0 mm per year, from
1993 to 2021), and the subtropical North Atlantic and the Gulf of Mexico
(3.48 £ 0.1 mm per year, from 1993 to 1991). Sea level rise threatens a large proportion
of the population, which is concentrated in coastal areas—by contaminating freshwater
aquifers, eroding shorelines, inundating low-lying areas, and increasing the risks of
storm surges.

The “Central Chile Mega Drought” continued in 2021, at 13 years to date, this
constitutes the longest drought in this region in at least one thousand years,
exacerbating a drying trend and putting Chile at the forefront of the region’s water
crisis. Additionally, a multi-year drought in the Parana-La Plata Basin, the worst since
1944, affected central-southern Brazil and parts of Paraguay and Bolivia.

The Parana-La Plata basin drought-induced damages to agriculture reduced crop
production, including soybean and corn, affecting global crop markets. In South

10
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America overall, drought conditions led to a decline of -2.6% in the 2020-2021 cereal
harvest compared with the previous season.

e The 2021 Atlantic Hurricane season had the third highest number of named storms on
record, 21, including seven hurricanes, and was the sixth consecutive above-normal
Atlantic hurricane season. Some of these storms directly impacted the region.

o Extreme rainfall in 2021, with record values in many places, led to floods and
landslides. There were substantial losses, including hundreds of fatalities, tens of
thousands of homes destroyed or damaged and hundreds of thousands of people
displaced. Floods and landslides in the Brazilian states of Bahia and Minas Gerais led to
an estimated loss of US$ 3.1 billion.

o Deforestation in the Brazilian Amazon rainforest doubled compared to the
2009-2018 average, reaching its highest level since 2009. 22% more forest area was lost
in 2021 compared to 2020.

o A total of 7.7 million people, in Guatemala, EI Salvador and Nicaragua, experienced
high levels of food insecurity in 2021, with contributing factors including continuing
impacts from hurricanes Eta and lota in late 2020 and COVID-19 pandemic economic
impacts.

e The Andes, northeast Brazil and the northern countries in Central America are among
the most sensitive regions to climatic-related migrations and displacements, a
phenomenon that has increased in last 8 years. Migration and population
displacement have multiple causes. Climate change and associated extreme events are
amplifying factors, which exacerbate social, economic and environmental drivers.

e South America is among the regions with the greatest documented need for
strengthening of early warning systems. Multi-hazard early warning systems
(MHEWS) are essential tools for effective adaptation in areas at risk from weather,
water and climate extremes.

The two great oceans that flank the continent—the Pacific and the Atlantic—are warming and
becoming more acidic as a result of carbon dioxide while sea level also rises. Unfortunately,
greater impact is in store for the region as both the atmosphere and ocean continue to rapidly
change. Food and water supplies will be disrupted. Towns and cities and the infrastructure
required to sustain them will be increasingly at risk. Human health and welfare will be
adversely affected, along with natural ecosystems. Amazonia, northeastern Brazil, Central
America, the Caribbean, and some parts of Mexico will likely see increased drought conditions,
while hurricanes impacts may increase in Central America and the Caribbean. Climate change is
threatening vital systems in the region, such as the glaciers in the Andes, the coral reefs in
Central America, the Amazon forest, that are already approaching critical conditions under risk
of irreversible damage.

In addition to impacts from the COVID-19 pandemic, in the LAC region the United Nations
Office for Disaster Risk Reduction registered a total of 175 disasters during the 2020-2022
period. Of these, 88% have meteorological, climatological and hydrological origins. These
hazards accounted for 40% of recorded disaster-related deaths and 71% of the economic losses.

To reduce adverse impacts of climate-related disasters and support resource management
decisions and improved outcomes, climate services, end-to-end early warning systems, and
sustainable investments are required but are not yet adequately deployed in the LAC region. It is
vital to strengthen the climate services value chain across its constituent components —
including observing systems, data and data management, better forecasting, strengthening of
weather services, climate scenarios, projections, and climate information systems While the
report is regional most of the information from Brazil comes from results of the INCT MC2

11
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5.1.2 Deadly disasters in Southeastern South America: Flash floods and landslides of
February 2022 in Petrépolis, Rio de Janeiro

On February 15, 2022, the city of Petropolis in Rio de Janeiro, Brazil, received an unusually
high volume of rain within three hours (258 mm). It resulted in flash floods and subsequent
landslides that caused 231 fatalities, the deadliest landslide disaster recorded in Petrépolis. In
this paper, we analyzed the root cause and the key triggering factors of this landslide disaster by
assessing the spatial relationship of landslide occurrence with various environmental factors.
Rainfall data were retrieved from 1977 to 2022, while other remote sensing data from 1985 to
2020, were utilized to map the landslide scars, soil moisture, terrain attributes, line-of-sight
displacement (land surface deformation), and urban sprawling. The results showed that the
average monthly rainfall for February 2022 was 200 mm, the heaviest recorded in Petropolis
since 1932.

From the rainfall spatial distribution, heavy rainfall was also recorded mostly in regions where
the landslide occurred. As for terrain, 23% of slopes between 45-60° had landslide occurrences
and east-facing slopes appeared to be the most conducive for landslides as they recorded
landslide occurrences of about 9 to 11%. Regarding the soil moisture, higher variability was
found in the lower altitude (842 m) where the residential area is concentrated. From our land
deformation assessment, the area is geologically stable, and the landslide occurred only in the
thin layer at the surface of the 1,700 buildings found in the region of interest, 1,021 are on the
slope between 20 to 45° and about 60 houses were directly affected by the landslides. As such,
we conclude that the heavy rainfall was not the only cause responsible for the catastrophic event
of February 15, 2022; a combination of unplanned urban growth on slopes between 45-60°,
removal of vegetation, and the absence of inspection were also significant elements of this
natural disaster.

The weather forecasts issued by INMET and CEMADEN for the mountainous region of Rio de
Janeiro released earlier on February 14 warned about isolated convective rainfall, which could
occur in some areas of the city. However, no meteorological model predicted such significant
amounts of rainfall over the region. The heavy rainfall that occurred in the city of Petropolis on
February 15 was caused by the action of a meteorological phenomenon known as mesoscale
convective cell, with extraordinary characteristics without known recorded antecedents. The
situation was influenced by the presence of the South Atlantic Convergence Zone (SACZ), that
at the time was positioned over the state of Rio de Janeiro and created a favorable environment
for atmospheric convection.

The other key element that led to the extraordinary rains in the center of Petrdpolis was the
passage of a cold front, with very particular characteristics, which occurred at the exact moment
when the rain showers began to form over the city. This cold front, on the one hand, was weak
enough to not be able to dissipate the instability necessary to form the storm clouds and, on the
other hand, it was strong enough to change the wind direction, which came from the south,
exactly perpendicular to the Petrépolis mountain range. As a result of this combination of
factors, the mesoscale convective cell cloud (technically called of cumulonimbus), which should
have lasted a few minutes, lasted several hours due to the interaction of the southerly winds
associated with the cold front with the mountain. Figure 12 shows the surface winds and
temperature for the 18:00 UTC on February 15 (Figure 3). It is noticed the cold front with the
temperature gradient and changes in wind direction. Southerly winds on the mountain region
where the urban part of the of the city of Petropolis (region prone to landslides) turned the
"orographic cloud” (cloud that positions on the top of mountains for hours and that normally do
not precipitate) into a convective cell, which is very rare. Due to the sudden formation and the
null displacement of the storm, the weather radars also did not allow its anticipated tracking. It
is noteworthy that the current state of knowledge and meteorological forecast does not allow
predicting where each individual cloud will form, with which this event could not be predicted
in advance.
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Figure 3. GFS analysis at 18:00 UTC for February 15 2022 for the Petrépolis region. Shades
represent surface temperature, isolines represent sea level pressure and the barbs shows wind
speed (in knots).

Figure 4 (lower side) shows the radar images of Pico do Couto site, where the formation of the
cloud can be seen exactly above the center of the city of Petropolis. It should be noted that only
the residential area of the municipality was affected by the rain, which lasted more than three
hours. The accumulated rainfall over the Petr6polis station (Figure 4 upper side) shows the most
intense rain between 19:00 and 21:00 UTC. The highest record of 260 mm in just 4 hours,
occurred between the afternoon and evening of February 15, is unprecedented in the city. It can
also be noted the curvature of the storm produced by the southerly winds (represented by blue
arrows in the figure) which resulted in its long persistence.

Petrépolis
Precipitacio Acumulada Horaria
Dias 13 a 16 de Fevereiro

Figure 4. (upper side) Hourly rainfall for various CEMADEN’s weather station in the city of
Petropolis during February 13-16 2022; (lower side) radar images at the Pico do Couto site
between 19:00 to 20:30 UTC for February 15 2022. (Source-=CEMADEN)

According to CEMADEN, from a hydrological point of view, the events recorded on February
15, 2022, in the city of Petropolis were characterized as landslides, flood and flash flood
typologies. The municipality’s hydrography indicates the convergence of rivers and streams,
which are in an anthropized hydrographic basin while its topographic characteristics resulted in
high speed and energy surface runoff. Due to these characteristics and the meteorological event
that hit the municipality, there was an increase in the levels of rivers and streams during the
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intense and concentrated rains. The drainage systems were overloaded and, as a result, the
rainwater runs off the surface, causing flash floods and floods.

Regarding the occurrence of landslides, the Geotechnical Stations of CEMADEN installed in
the municipality of Petropolis indicate that there was a significant increase in soil moisture
during the rainfall event that occurred between 15:30 and 19:00 on February 15, 2022. The
monitoring station also indicated that prior to the event, soil moisture was already high since the
previous rains exceeded 220 mm/14 days and 350 mm/21 days (recorded in some of the
CEMADEN stations). The preceding rise in soil moisture was an inducing, preparatory factor
for the occurrence of landslides. The abrupt elevation of soil moisture in a short time interval,
due to intense and concentrated precipitation and consequently, the oversaturation of the
ground, provided the triggering of mass movement processes. On the other hand, it was also
verified that very high soil moisture was not recorded at deep levels (sensors in depths 2.0 m,
2.5 mand 3.0 m). In other words, a priori, the processes were closely related to intense surface
runoff and percolation with very high positive pressure in fractures. The high fracture density
favors the formation of large blocks of rocks on the slopes. Blocks of rocks and colluvial soil
deposits were incorporated into the mass of debris and deposited in valley bottom as a poorly
sorted material (Alcantara et al 2022).

5.1.3 Cold Waves of Winter 2021 in central South America: Characteristics and impacts

During the austral winter of 2021, the meteorological services of Brazil, Argentina, Peru,
Paraguay, Bolivia, and Chile all issued forecasts for unusually cold conditions. Record-low
minimum temperatures and cold spells were documented, including two strong cold waves. In
this study, we define a cold wave as a period in which daily maximum and minimum air
temperatures are below the corresponding climatological 10th percentile for three or more
consecutive days. From June—August 2021, two intense cold wave events: in the last week of
June and again at the end of July, resulted in record-breaking minimum daily temperatures in
several places in central South America and Chile. Several locations had temperatures about 10
°C below average, central South America had freezing conditions, and southern Brazil even
saw snow. In both events, the cold air intrusion was characterized by an intense upper-air trough
located close to 35 °S and 70 °W. The southerly flow to the west of this trough brought very
cold air northward into subtropical and tropical South America. A northward flow between the
cyclonic and anticyclonic perturbations caused the intense southerly flow between the ridge and
trough. This condition facilitated the inflow of near-surface cold air from southern Argentina
into southeastern Brazil and tropical South America east of the Andes. In the city of S&o Paulo,
these cold waves killed 13 homeless people, from hypothermia. The frost and snowfall across
southern and southeastern Brazil caused significant damage to coffee, sugarcane, oranges,
grapes, and other fruit and vegetable crops. Wine and coffee production fell, the latter by 30%,
and prices of food and commodities in the region rose.

To define cold waves, Figure 5 identifies cold episodes between June 1 and August 31, 2021. It
features minimum and maximum temperature data from weather stations. The blue color
indicates when daily minimum and maximum temperatures were both below the corresponding
climatological 10th percentile, representing cold days. The red frame delimits the cold wave
events. Cold waves were detected from June 27 to July 2, and from July 26 to August 2. The
first was longer and affected four countries and reached lower latitudes. Figure 3 shows also
that in addition to the cold waves, cold spells occurred in other periods and regions: around June
19, July 19-20, and August 12 and 26, where the minimum or maximum temperatures dropped
below the 10" percentile and the spatial coverage of the cooling was lower than the cold waves
in the last week of June and July.

In Argentina, minimum temperature reached -6.2 °C in Catamarca on June 28 (LTM: 8.6 °C,

with the previous record of -5.8 in June 15, 1961), and the station Presidente Roque Saenz Pefia
detected -2.5 °C in June 28 (previous record of -7.1 °C, LTM: 11.0 °C) and in Formosa
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minimum temperature reached -1.3 °C (previous record of -2.3 °C, LTM: 12.0 °C) on the same
day. On July 29 minimum temperatures of -7.4 °C and -2.5 °C were detected in Presidente
Roque Saenz Pefia and Formosa, respectively (LTM: 10.0 °C and 11.7 °C, respectively). Those
were new monthly historical records, being the previous ones -7.1 °C on July 18, 2017, and -2.3
°C onJuly 1, 1976). In Formosa and Presidente Roque Saenz Pefia the episodes of June 28-30
and July 27-29 were cold waves, while in Catamarca these cold events were classified as cold
spells and not cold waves.

On July 29 the station of Bom Jardim da Serra in the State of Santa Catarina registered a
minimum temperature of -8,6°C with snow. This was considered the coldest day in Brazil in
2021. On 28 June — 2 July, Vilhena, State of Rondo6nia, Brazil, reached 8.2 °C (1981-2010
monthly average: 19.2 °C). On 26 June, Campo Grande, State of Mato Grosso do Sul,
experienced 4 °C (1981-2010 monthly average: 15.8 °C). (INMET).

In Paraguay, record low temperatures and cold waves were recorded at Pedro Juan Caballero on
June 29 (1.0 °C, LTM : 8.4 °C), San Juan Bautista on June 30 (-1.0 °C, LTM: 11.9 °C) and Pilar
on June 30 (0.4 °C, LTM: 12.2 °C). However, the cooling in Mariscal Estigarribia June 30 (-2.6
°C, LTM: 13.6 °C) was classified as cold spell (DMH). In Bolivia the all-time lowest
temperatures were recorded in some stations of the Chiquitania and Pantanal regions and new
historical minimum temperature records were established on 30 June (SENAMHI).

From June 26 to July 2, the anomalies extended from central and southern Brazil, central and
northern Argentina and Paraguay to eastern Bolivia, western Brazil and the Peruvian Amazon,
with maximum daily temperatures 3-4 °C below average. Minimum daily temperatures of at
least -4 °C less than baseline occurred in the same regions and extended further into central and
southern Chile. During the cold wave episode from July 27 to August 1, maximum daily
temperature anomalies (at least -4 °C lower than baseline) arose in southeastern Brazil, northern
Argentina, and Paraguay. Anomalies in Bolivia and western Amazonia were in the range of -1
to -3 °C. Minimum temperature anomalies (-4 °C or more) concentrated in southeastern Brazil,
Uruguay, Paraguay, northern and central Argentina, and central Chile, extending further into
those regions than the June cold wave had.
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Figure 5. Identification of cold waves based on simultaneous occurrence of daily minimum and
maximum temperatures below the corresponding climatological 10™ percentile (blue) and cold
wave event (red frame) for weather stations in the study area. Stations from Argentina, Bolivia,
Brazil, Paraguay, and Peru are organized showing the northernmost stations at the top and
southernmost station at the bottom. Countries are indicated by color boxes. (Marengo et al
2022b).
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5.1.4 Heavy rainfall associated with natural disasters in southeastern Brazil in November-
December 2021: Meteorological context, trends in extremes and impacts

In Southeast Brazil, floods and landslides are responsible for most of the loss of lives due to
heavy precipitation events, mainly during summer. In November and December 2021, the
northern area of the State of Minas Gerais and the southern part of Bahia were affected by
disasters after periods of heavy rain. This study evaluated the meteorological conditions leading
to December 22-29 th, when it rained up to 300 mm. Soil saturation reached higher levels in this
period, resulting in landslides and floods exacerbated by extreme rainfall events in previous wet
periods, November and December. While precipitation was heavy, they claimed fewer lives
when compared with previously documented disasters in the region from 2011 and 2020 that
caused more fatalities. The estimated losses in both states were about 3.1 billion dollars in
November-December 2021. Monitoring and issuing risk alerts for these disasters helped
minimize related damage and protect human lives and properties.

The South Atlantic Convergence Zone (SACZ) is one of the atmospheric system's components
of the South American Monsoon System. The SACZ is a convective band that extends
northwest-southeast from the Amazon Basin to the subtropical South Atlantic Ocean, being
identifiable by persistent cloudiness and frequently configured in the austral summertime. These
variations relate to the propagation of mid-latitude wave trains east of South America that
modify circulation and moisture transport in the tropics and subtropics from the Amazon region
by the South American Low-Level Jet east of the Andes LLJ. Various studies have shown that
the regional distribution of extreme precipitation depends on both the intensity and form of the
convection in the SACZ. In addition, the north-south Atlantic SST gradient influences SACZ,
LLJ, and continental rainfall.

While rainfall peaks in December-January in NMG and SBA maximum occurs in March-April.
So, the SBA's heavy rainfall events in November and December 2021 were atypical in terms of
timing and intensity. As shown in Figure 6a-f, over the SBA-NMG region, November and
December climatology should be between 150-200 mm. In December 2021, it rained more than
250 mm, and rainfall anomalies show more than 200 mm above average, meaning that rainfall
in the region in December 2021 was several times above normal. Based on that, the study region
is defined and shown in the red boxes in Figure 1 e-f, and further analyses will focus on that
region for stations in SBA and NMG that surpassed 200 mm in December 2021.

Starting in November 2021, Brazil's SBA and NMG regions have been affected by heavy rains
and subsequent floods and landslides. In SBA, According to INPE (www.cptec.inpe.br), SACZ
episodes were detected on November 1% to 8™ and 10" to 17 " that affected the same region,
plus the state of Espirito Santo in the latter event. Another SACZ episode by 27 ™ -30
November 2021 affected Bahia Espirito Santo and Rio de Janeiro (Figure 2). According to the
INMET (www.inmet.gov.br) and CEMADEN (www.cemaden.gov.br), in December 2021, three
episodes (December 1 -4 7™ -11™ 23 ™ .27 ™) of the SACZ affected the region between the
SBA and NMG. On December 7 ™ storms caused by the passage of a subtropical cyclone
formed near the coast of Rio de Janeiro that combined with moisture convergence and the
SACZ produced heavy precipitation that affected several cities in the SBA (Figure 6).

According to INMET, in four days, it rained 491 mm in Itamaraju, 253.6 mm in Porto Seguro,
216.1 mm in llhéus, which are cities in SBA where the December rainfall climatology oscillates
between 150-200 mm. In Itamaraju, according to CEMADEN, it rained 769.8 mm in December
2021 (climatology of 148 mm), the previous record in December 1989. In that year, abundant
rainfall caused overflowing rivers and flooding, closing on highways, including the BR 101,
near the city of Itamaraju. Consequently, 2 people died, 267 were injured, 6,371 were left
homeless, 15,199 were displaced, and 220,297 were affected by the floods.
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In Salvador, the capital of Bahia, it rained 175.65 mm from December 1% -10 ", where the
climatology is 58.1 mm. On December 13 ™ according to Noticias Agricolas
(www.noticiasagricolas.com.br/noticias/soja/304834-excesso-de-chuvas-atinge-lavouras-de-
soja-na-Bahia-com-alagamentos-e-plantas-mortas.html#. YfE7NWBVBI, last accessed on March
1%, 2022), the abundant rainfall affected soybean fields in the state of BA with floods and dead
plants due to wet soil on the field. While the planting for 2021/2022 was benefited from early
rainfall in October, rainfall increased and triggered floods. The rains persisted in significant
volumes. On December 15", another ZACS episode provided high accumulated rainfall values
such as 86.2 mm in Vitoria da Conquista, 70.8 mm in Salvador, and 57.0 mm in Cruz das
Almas.

From December 22 ™ to 29 ™, some atmospheric trough episodes occurred in the coast of the
state of Bahia, in addition to the convergence of moisture in the middle and lower layers coming
from Amazonia and evaporation from a warmer tropical South Atlantic off the coast of the State
of Bahia (around 2-2.5°C warmer than average since November 2021) provided more rainfall to
SBA. As a result, by December 26, greater daily rainfall totals were detected in locations in
SBA: 127.6 mm in Itirucu, 77.6 mm in Barreiras, 66.8 mm in Guanambi 63.8 mm in Salvador,
and 58.6 mm in Ilhéus.

By December 27 th, in Itabuna, in SBA, the Cachoeira river that crosses the city raised by about
10 m, bridges were closed, energy was shut down, and the isolated population had to be rescued
by helicopter (SBT News 2021-www.sbtnews.com.br/noticia/primeiro-impacto/191765-chuvas-
na-Bahia-Rio-em-Itabuna-sobe-quase-10-metros, las accessed o January 27 " 2022). During
that period, the heavy rains in southern Bahia continued to claim victims across the state, two
dams broke due to the storms, and dozens of cities are still entirely flooded. In addition, rescue
and relief operations have been highly complex and time-consuming due to flooding on roads
and the continuation of rains in the region.

In November, while the rainfall amount was much higher during the first two periods, it is
noticed that rainfall started in NMG and later moved to SBA. This is more obvious on 10 ™ -17
" November when from 10 ™ -13 ™ intense rainfall affected NMG, and from 14 " to -17 ™
November the intense rainfall migrated SBA with the almost same intensity. CPTEC/INPE and
INMET [42, 43] identified episodes of SACZ on 2™ -7™12 ™ -15" and 20 ™ -23 ™ November
2021, and on 7 ™ -11 "™ and 22 " -29 ™ December 2021. In the third period, the two regions
experienced heavy rainfall almost simultaneously, even though less heavy than in the other
periods. However, the impacts were much higher because the soil was wet due to the
accumulated heavy rainfall in previous periods in November and early and middle December.

Based on these criteria, we have selected three periods with intense rainfall in the region for
detailed analysis of rainfall distribution: 15-8 ™ 10 ™ -17 ™ and 27 ™ -30 "™ November 2021 and
two from December 2021: 7 ™ -11 ™ and 22 ™ -29 ™ December, considering data from the
CEMADEN network (Figures 2). In addition, some special analyses were performed for the 22
™ .29 ™ December period, which was very wet in both regions. It was when the disasters
triggered by heavy rainfall left more fatalities (Figure 6)
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Figure. 6. (Upper panel) rainfall in the States of Bahia and Minas Gerais in southeast Brazil.
A)Climatology for November, B) Climatology for December, C) Accumulated rainfall in
November 2021, D) Accumulated rainfall in December 2021, E) Rainfall anomaly for
November 2021, F) Rainfall anomaly for December 2021. Units in mm/month. The color scale
is shown on the upper left side of each panel. Anomalies are relative to 1981-2010. The area of
interest covering the southern part of the state 0 Bahia and the northern region of Minas Gerais
is shown inside the red square. Source of data: CHIRPS. (Lower panel) Maps of accumulated
rainfall for the Southern Bahia and the northern Minas Gerais States during the wet periods
identified in Figure 2 for November (A, B, C) and December (E, F) in mm. Figures D and G
show the monthly rainfall accumulated for November and December 2021, respectively. The
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color scale is shown on the upper left side of each panel—Source of data: CEMADEN
Network.

5.1.5 Increased climate pressure on the agricultural frontier in the Eastern Amazonia-
Cerrado transition zone

Several large-scale drivers of both anthropogenic and natural environmental changes are
interacting nonlinearly in the transition zone between eastern Amazonia and the adjacent
Cerrado, considered to be another Brazilian agricultural frontier. Land-use change for
agrobusiness expansion together with climate change in the transition zone between eastern
Amazonia and the adjacent Cerrado may have induced a worsening of severe drought conditions
over the last decade. Here we show that the largest warming and drying trends over tropical
South America during the last four decades are observed to be precisely in the eastern
Amazonia-Cerrado transition region, where they induce delayed wet-season and worsen severe
drought conditions over the last decade. Our results evidence an increase in temperature, vapor
pressure deficit, subsidence, dry-day frequency, and a decrease in precipitation, humidity, and
evaporation, plus a delay in the onset of the wet season, inducing a higher risk of fire during the
dry-to-wet transition season. These findings provide observational evidence of the increasing
climatic pressure in this area, which is sensitive for global food security, and the need to
reconcile agricultural expansion and protection of natural tropical biomes.

Land-use change for agrobusiness expansion together with underlying climate change may
induce higher frequency of extreme climate events, increasing the exposure and vulnerability of
tropical forests and Cerrado. The transition zone between the Eastern Amazon and the Cerrado
(EAC) biomes comprises the largest area of contact between forest and savanna in the tropics,
with the Cerrado recognized as the world’s most biodiverse savanna. The hypothesis of
“savannization” of Amazonia suggests that such a new equilibrium state becomes more likely as
the climate gets warmer and drier, deforestation advances and fires become more frequent. The
expected result of this interplay of processes is a contraction of the humid and dense forests
giving way to a Cerrado-like biome. Modeling studies show that the Amazon may have “tipping
points” linked to their exceeding of deforestation and temperature thresholds. Satellite-based
observations have recently revealed that the area of degradation and natural disturbance there is
surpassing that impacted by deforestation in the Amazon region. Acting synergistically with
processes already in play in the Amazon, the deterioration described here may increase climate
change pressure in the region, especially putting at risk productive areas responsible for
supporting global food security.

Compound changes in hydrological and climate variables. Regions suffering a long-term
warming and/or drying trend (1981-2020) are identified through the analysis of spatial patterns
of these trends for different radiative, atmospheric, and hydrological variables (Fig. 7). EAC
experienced a widespread and significant warming trend (0.38+0.15°C/decade, p<0.05) during
the dry-to-wet transition season July-October (JASO) over last four decades (Fig. 1a). The
observed actual evapotranspiration (EVP) reduction (Fig. 7b) tends to elevate temperature,
which increases sensible flux to offset the net downward radiative flux. Generally, an increase
of surface net radiation and consequent increase of temperature lead to an increase of EVP if
there is sufficient moisture in plants and soil. The widespread increase of vapor pressure deficit
(VPD, Fig. 1c) is in line with the spatial pattern of warming observed in air temperature. This
also agrees with global increases of VPD leading to reductions in vegetation growth®.
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Figure 7. Spatial patterns of trends and compound changes. Trends (1981-2020) for the JASO
seasonal period in air temperature T2m (a), actual total evapotranspiration EVP (b), vapor
pressure deficit VPD (c), precipitation PP (d), frequency of dry days DDF (e), atmospheric
water vapor content TCWV (f), omega at 500 hPa (g) and wet season onset WSO (h). Values of
trends given in units per decade. Only pixels statistically significant at the o = 0.05 level are
displayed. Hydrological and climate changes are combined to display those pixels where
positive trends in T2m, VPD and DDF, and negative trends in PP, EVP and TCWV are
simultaneously observed (i). Compound trends are categorized into three levels: pixels without
statistical significance (All p), pixels statistically significant at p<0.2, and pixels statistically
significant at p<0.05. In all maps, the Amazon and MATOPIBA regions are marked by black
and blue contour lines, respectively.

Overall, precipitation trends during the dry-to-wet transition season do not show a statistically
significant widespread spatial pattern, but negative trends predominate over southern and
southeastern Amazonia (Fig. 7d). A delayed wet season onset (WSO) is also noticed over
eastern Amazonia (Fig. 7h), associated with an increase in atmospheric subsidence, as
suggested by the positive trend in vertical velocity (omega) at 500 hPa over this region (Fig.
79). Accordingly, EAC is characterized by a significant increase of the frequency of dry days
(DDF, Fig. 7e). The observed DDF increases associated with increased subsidence over this
region, are partially related to an intensification of the Hadley and Walker cells, and a higher
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frequency of winter weather types during September-October. Moreover, the increase in DDF
over this region is related to a warming of the northern tropical Atlantic Ocean and a weakening
of moisture transport from the tropical Atlantic Ocean. This is consistent with previous findings
demonstrating the increased dry season length, also observed through the delayed WSO (Fig.
7h). There is a reduction in the atmospheric water vapor content (TCWV) in eastern Amazonia
(Fig. 7f), and a northwest to southeast gradient, wet over the north and dry over the south.

In water-limited areas such as the eastern Amazon, however, an increase of temperature is
unlikely to increase EVP, especially in the dry and dry-to-wet seasons. Variation in water
availability governs EVP in the seasonally dry tropical forests in the south and southeast
Amazon, towards the transition with the Cerrado biome. Dry-adapted plants can control stomata
opening or shed their leaves in response to water deficits, but unadapted plants cannot. If the
stomata are closed for too long, an increase in plant mortality by carbon starvation is expected.
On the other hand, if plants are unable to avoid water loss, mortality is likely to increase
because of cavitation. All these processes are fundamentally linked to canopy-atmosphere
coupling, with complex interactions between climate and plant phenology.

The analysis of long-term trends (Figs. 7a-h) evidenced that some of the hydrological and
climate changes are already widespread in EAC, whereas other changes are focused on
southern/southeastern Amazonia or even finer regional scales. By combining changes of all the
variables into a single compound indicator (Fig. 7i), we show that EAC is suffering a combined
dry and warming trend. The EAC sensitive region is mainly composed of Cerrado and
encompasses roughly the MATOPIBA region. Therefore, the MATOPIBA region shows the
strongest heating and drying trends observed across the whole of the Amazon and Tocantins
basins and Cerrado biome. This agrees with the fire distribution focused across the southern
boundary of the Amazon basin and in the EAC during the May-August dry season because the
disturbed forests are more prone to burning in the dry-to-wet transition season than in the wet
and dry seasons.

5.1.6 Intraseasonal Drivers of the 2018 Drought Over S&o Paulo, Brazil

Dry conditions occurred over Sdo Paulo state (southeastern Brazil) from February to July 2018,
causing the driest semester in 35 years. Socioeconomic impacts included a record number of fire
spots, most adverse conditions to pollutant dispersion in 3 years and the winter’s lowest water
reservoirs stored volume in 17 years. This study discusses climate drivers to the onset and
persistence of the dry conditions, with special attention to the intraseasonal forcing. Barotropic
atmospheric circulations forced by the intraseasonal Pacific-South America teleconnection
pattern (PSA), embedded in the lower frequency setup of the Pacific Decadal Oscillation and
the Atlantic Multidecadal Oscillation, were identified as main large-scale forcings to reduce
precipitation. Drought evolution was modulated by other intraseasonal drivers such as the
Madden Julian Oscillation (MJO), Antarctic Oscillation (AAQO) and 10-30 days Oscillations. A
break in the 6-month dry condition, in March 2018, highlighted the important role of such
oscillations in determining precipitation anomalies over Sdo Paulo (SP). Results show that
intraseasonal phenomena and their interactions control drought characteristics such as
magnitude, persistence and spatial distribution within a setup determined by lower-frequency
oscillations. The intraseasonal timescale seems to be key and must be considered for a complete
description and understanding of the complex drought evolution process in Sao Paulo.

In order to summarize the finds described above, a schematic representation of the main climate
drivers for the February 2018 and April 2018 dry conditions are presented in Fig.8. In both
months, intraseasonal PSA and MJO signals were the most important drivers. A distinction
between summer and autumn is seen in the role of South Atlantic Convergence Zone (SACZ) in
the former, and South Atlantic Surface High (SASH) and Intertropical Convergence Zone
(ITCZ) in the latter. The intraseasonal AAO also contributed to this scenario, enhancing the
drought in February, during the positive phase, and weakening it in the following months. The
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precipitation pattern change between February and March was in part due to the AAO turning
from positive to neutral, illustrating the importance of this oscillation to characterize monthly
dry conditions over SP. But the role of AAO in SP drought seems not limited to its intraseasonal
variability. The Oscillation also presents an interannual variability that, albeit much smaller than
the intraseasonal one, may contribute to longer wet and dry periods over SP.
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Figure 8: Schematic representation of the main climate drivers for the (A) February 2018 and
(B) April 2018 dry conditions.
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5.2  Food security
This subcomponent is divided into three activities

- Activity 1 - Climate, agriculture and implications for food security (Year 5)

- Activity 2 - Economy, Climate and implications for food security (Year 6)

- Activity 3 - Climate, livestock and implications for food security (Already reported in Year
4).

521 Activity 1 - Climate, agriculture and implications for food security

In this stage of the work, studies were developed to assess food security vulnerability due to
changes in crops and pastures (such as new production systems and production intensification) -
based on the estimate of land use change from 1985 to 2018 made by MAPBIOMAS In Figure
9 this variation between 1985 and 2020 is indicated agriculture and cattle-raising: 263 million
hectares

Agriculture: 181 million hectares Agriculture: 209 million hectares

Agriculture: 241 Agriculture: 254 million hectares
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Figure 9. Variation of land use in Brazil, from 1985 to 2020.

The period concerned the occupied area grew by 68% and productivity by more than 200%. The
country is the world's largest exporter of soy, coffee, sugar, orange juice, sugar cane ethanol,
beef and chicken.

From 1960 to 2020, the agribusiness export agenda reached more than 350 items. In 2020,
agribusiness exports were on the order of US$ 100.7 billion, increasing 3.98% from the US$
96.8 hillion obtained in 2019. Basically, Brazil has become an exporter of commodities, where a
great part of these exports are not reflected in the Brazilian people's diet. What was observed
was the increase in hunger in the country, which is reflected mainly in the basic food basket
items. Table 1 shows the Brazilian consumption levels, in kilograms of food per inhabitant, over
the last 35 years. What can be observed is that the average consumption has decreased. These
figures may indicate production strategies to ensure food security in the country.

Table 1. Per capita consumption of 4 basic food basket items in the last 35 years, in
kg/inhabitant.

Rice Bean cassava wheat
67 19 171 32
74 16 159 37
65 21 151 13
67 16 120 14
71 16 129 31
65 18 125 31
60 16 114 26
49 14 83 26

With the increase in temperature and rainfall, the food production situation can be affected. In
recent years, climate change has had a strong impact on the production of soy and corn,
reducing harvests by more than 25 million tons.

Assessment of climate change and agricultural impacts in the pilot area of the Sdo Francisco
River Basin.

This part of the work was done with the Federal University of Ceara, Civil Engineering
Department and IFAL, Federal Institute of Alagoas. The main result of this interaction was at
the end of the studies the publication of a book entitled "Nexus Recursos hidricos, Agricultura e
Energia, na Bacia estendida do Rio S&o Francisco ", with 4 chapters, indicating the application
of the relationship between food security, water security and energy security.

Main results

The main results of the work on the spatial-temporal characterization of the BESF using the
MapBiomas products are presented; then aspects of drought perception will be addressed as a
way of subsidizing water security and the impact of climate change on water levels in the
BESF; results related to agricultural production are also presented. Assessments of greenhouse
gas emissions (GHG), and carbon sequestration by soil will be presented in the next report.

Spatial-temporal characterization of the BESF
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Starting from the need for LULC maps for the entire BESF, the proposal was to demonstrate the
structuring, reclassification, and validation of the annual MapBiomas LULC maps for the
Extended S&o Francisco Basin.

The data series used in the characterization of the BESF correspond to collections 3.1 and 4.1
(1984 to 2018). The classification adopted by MapBiomas is subdivided into 27 classes.
However, since in the scope of the project the classifications would be used in simulations and
diverse modeling, it was decided to group the classes into more comprehensive groups. Some
groups were composed of only one class of interest to the project, such as the six agricultural
use classifications and the urban infrastructure class. Figure 10 illustrates the adopted legend
code and the composition of the LULC groups adopted in the reclassification operation.

Figure 10 - Legend codes after reclassification of MapBiomas products

. GRUPO DEUSO E
CODIGO COBERTURA DO S0LO CLASSES MAPBIOMAS UTILIZADAS

0 Sem Informagao Area n3o observada

Floresta, floresta natural, formagdo
florestal, formagdo savanica, mangue,
1 Vegetacdo floresta plantada, formagdo natural ndo
florestal, formagdo campestre, apicum,
outra formagdo natural ndo florestal

2 Agropecuaria Agrepecuaria

3 Pastagem Pastagem

4 Agricultura Agricultura

5 Cultura Anual e Perene Cultura anual e perene
6 Cultura Semi-Perene Cultura semi-perene

Mosaico de Agricultura e ) .
Mosaico de agricultura e pastagem

Pastagem
Area nio vegetada, praia e duna,
8 Solo Exposto afloramento rochoso, mineragdo, outra drea
ndo vegetada
9 Area Edificada Infraestrutura urbana
P Corpos d’4gua, rio, lago, oceano,
10 Corpo Hidrico

aquicultura

MapBiomas, through the availability of annual land use and land cover mapping data, allows
interested parties to analyze changes and transitions in land use at various geographic scales,
from a local micro scale to a regional or national scale. One can see that there are a number of
complexities involved in both land use and land cover change and the newly formed BESF.

The study points out that between 1985 and 2018, the biggest change observed refers to the
reduction of vegetation that reached just over 3% of the total area of the extended watershed.
Agriculture and cattle ranching, on the other hand, grew just under 2% in area. Another factor
worth noting is that as urban infrastructure expanded, water bodies reduced in the same
proportion, around 0.08%.

Figure 11 - Land Use and Land Cover for the years 1985, 1995, 2005, and 2018 in the Extended
Sdo Francisco River Basin.
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All 34 maps extracted from MapBiomas were quantified and used by the various researchers of
the project team as input for simulation models (carbon stock, hydrological models, etc.). The
possibilities of use in subdivisions of the BESF as sub-basins allowed for diverse analyses as
can be seen in several chapters of the book “ Nexus Recursos hidricos, Agricultura ¢ Energia, na
Bacia estendida do Rio Sao Francisco (Figura 11)

Impact of climate change on the flow regime

Climate change is a global phenomenon, anthropically caused, with impacts that are

likely to compromise the current form of economic production and social organization on the
planet. Projecting and quantifying these impacts are necessary steps in the construction of
mitigation strategies. In the S8o Francisco River Basin, the intricate Water-Energy-Food
NEXUS makes the socio-environmental system even more sensitive to climate change. Among
the projected impacts, changes in the flow regime have implications for the water supply for
food and energy production.
In this component of the SHAE IP, the Global Climate Model (GCM) projections made
available in the sixth cycle of the Coupled Model Intercomparison Project (CMIP6) were
combined with rainfall-runoff modeling to assess the impacts of climate change on the flow
regime in the S&o Francisco River Basin. The impacts were assessed specifically on the
catchments of the tributaries of the Trés Marias, Sobradinho, Retiro Baixo, and Queimado
reservoirs.

In the IPCCS6, the scenarios for climate change assessment combine the emission trajectories,
represented by the RCPs, with possible socio-political dynamics of global development, which
may rely on mitigation actions or result in intensified impacts. The socio-political trajectories
are condensed into five scenarios called Shared Socioeconomic Pathways (SSPs) (Riahi et al.,
2017), which correspond to narratives for global development.

In this study, the scenarios SSP 2 - 4.5 and SSP 5 - 8.5 were considered, which combine,
respectively, the SSP 2 and SSP 5 scenarios with RCPs 4.5 and 8.5. In this way, two distinct
trajectories were represented: a first more optimistic one and a second one considering the most
intense impact level.

For each of these scenarios, the eight CMIP6 climate models were considered: BCC-CM2-MR,
CanESM5, FGOALSg3, MIROC6, MPI-ESM1-2-HR, MRI-ESM2-0, NESM3, and IPSL-
CMG6A-LR. Precipitation and maximum and minimum temperature data were extracted from
each model, in historical model simulations and in projections for the 21st century.

In the historical simulations, the period 1980-2015 was cut out for precipitation data and the
period 1980-2013 for temperature data. For the projections, the period 2021-2100 was
considered, which was broken down in the analysis into subperiods of 30 years (with a step of
10 years and overlapping of 20 years), that is, 2021-2050, 2031-2060, until 2071-2100.

The following will only present the results related to the Sobradinho reservoir (Figure 8), the
others are available in the Book “Nexus Recursos hidricos, Agricultura e Energia, na Bacia
estendida do Rio Sao Francisco”

The CMIP6 climate change models project for the Sdo Francisco River Basin a consistent
increase in temperature over the 21st century, following the global trend. Consequently, an
increase in ETP is projected. On the other hand, the eight models evaluated do not agree
regarding the direction of the projected trend for the region's precipitation regime. Yet, at least
four models point to significant variations in average precipitation (between -48% and +119%).
The framework developed for assessing the effect of climate change on the flow regime showed
that the projected trends for precipitation and ETP are combined and result in more intense
variation trends in the flow regime, with the most extreme models showing variations as high as
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-97% and 627%. Significant variations are observed already in the SSP2-4.5 scenario, with an
intensification of the trends occurring in the SSP5-8.5 scenario (Figure 12).

Figure 12 - Time evolution of hydrological variables (precipitation, ETP and flow) projected by
eight MCGs in the SSP2-4.5 and SSP5-8.5 scenarios in Sobradinho reservoir.
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Even though the projections differ on the trend of the flow regime, implying great uncertainty in
the evaluation of water supply, the projection of an increase in ETP implies an increase in
demand per unit of planted area, considering the maintenance of irrigation techniques. If the
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total irrigated area is maintained, there will be an increase in demand. In the worst of the
projected scenarios, there will be a decrease in supply (which could reach -97%) accompanied
by an increase in demand, intensifying competition among water uses in the region.

Agriculture and cattle ranching indicators: current data and future climate change scenarios

In the context of the SHAE IP, this component collected data related to livestock (cattle) and
agriculture (harvested area, production and productivity of rice, sugarcane, beans, cassava, corn
and soy crops) for the period 2005 to 2017, and generated projections of these variables under
climate change scenarios. The survey of this data had two objectives: i) compile the primary
data used in the estimates of greenhouse gas emissions in the BESF; ii) evaluate the dynamics
of the activities of the agricultural and livestock sector in the period 2005 to 2017, and the
impacts of climate change on the indicators of production and productivity in the BESF. To
estimate productivity for the BESF, the climate databases from Xavier (2015) and the
HadGEM2-ES global climate model were used. Both contain 11,299 points gridded at 0.25° and
their importance lies in daily information on climate parameters such as maximum temperature,
minimum temperature, and rainfall.

Only a few results about the productivity indicators for agricultural crops and pastures, as well
as livestock projections will be presented here. Considering the average data for all the
municipalities in the BESF, the simulations with climate change scenarios point to an increase
in productivity for most crops in the region. Only the rice crop showed a reduction in
productivity levels. For example, comparing the period 2041-2050 with 2017 (base year), an
average reduction of 3.4% was estimated. The other crops are expected to show productivity
gains of 5.9, 10.8, 8.2, 14.7, and 21.1% for sugarcane, beans, cassava, corn, and soybeans,
respectively (Figure 13). The plants have their own adaptation to the prevailing climatic
conditions in their environment, allowing for technological development that indicates new crop
accommodations considering the new climate through climate risk zoning for agriculture in the
BESF region.

Figure 13 - Current and projected agricultural productivity (t ha-1 ) of the main crops in the
BESF in 2017 and based on climate change scenarios.
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The pastures, on the other hand, showed a tendency to increase biomass productivity in the
period 2031-40, with a median indicating productivity of 11,159.31 kg ha-1, with a small
reduction in the period 2041-50 in the BESF. The greatest variability in pasture biomass
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productivity is observed in the period 2021-30, however, presenting the lowest median among
the periods (8,527.83 kg ha-1) (Figure 14).

Figure 14 - Pasture biomass in different periods of climate change, considering all the

municipalities in the BESF.
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With the changes in pasture biomass simulated under different climate change scenarios, it was
estimated that in the period 2041-50 the herd could be 36.7 million of heads, an increase of
24.6% compared to 2017 (Table 2). The largest increase were observed for beef cattle
(+36.8%), dairy cattle (+33.0%) and bubalines (+33.3%), while sheep, goats and horses will
have their herds increased by 6.1, 10.4 and 19.7%, respectively.

Table 2 - Animal population projection under future climate scenarios in the Extended Séo
Francisco River Basin for the periods 2021-30, 2031-40 and 2041-50.

2017 2021-30 2031-40 2041-50

Herd Number of animals (in millions of heads)

Beef Cattle 14,69 14,99 21,56 20,10
Dairy Cattle 2,15 2,38 2,97 2,86
Goats 5,36 4,76 6,09 5,92
Sheep 6,51 6,00 7,07 6,91
Equines 0,71 0,65 0,90 0,85
Bubalines 0,03 0,03 0,05 0,04
Total 29,45 28,80 38,64 36,69

The analysis of the dataset from the present period (2005-2017) allowed for the identification of
important trends in the BESF. With regard to livestock, the results show that there has been an
increase in the yield of several species, indicating that even in the face of the climate, soil, and
socioeconomic limitations that characterize the region, producers have managed to improve
productivity indicators. Clear examples of this change are: i) the 65.5% increase in the high
productivity cattle herd; ii) the 46.4% increase in poultry raising; and iii) the approximately
38% increase in industrial swine raising in detriment of subsistence raising. There was also a
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50.6% increase in the sheep herd, while the beef cattle and goat herds remained stable in the
period studied.

In agriculture, considering the six crops studied, the results show productivity gains in

the ESBS, since the area harvested with these crops grew only 2.9%, while production increased
40.5% in 12 years. The negative highlight comes from manioc, which showed significant
reductions both in harvested area (-57.2%) and productivity (-22.5%).
Finally, the results of the climate change scenarios point to a tendency for an increase in the
biomass production of pastures, which will allow for an increase in livestock activity. The same
should occur with agricultural crops, since the results indicate increases in the average
productivity of the crops covered in this study. However, it is necessary to take into
consideration the prospect of an increase in the frequency and intensity of extreme events,
which can mitigate the theoretical gains in productivity and agricultural production, and
negatively impact water, energy and food security in the BESF.

Agricultural production losses and extreme weather events in the BESF

The data from the previous topic showed that between 2005 and 2017 there were
significant increases in productivity and production of agricultural and livestock production in
the ESFS, which is important to help ensure food security in the region. However, the increased
frequency of occurrence and intensity of extreme events due to climate change is expected to be
a challenge for the region. According to Carvalho et al. (2020), droughts hit the northeast region
most intensely in the years 2010, 2012, 2014, and 2017, causing reductions in rainfall ranging
from 15.0% to 70%. In this context, this chapter aimed to evaluate agricultural production
losses from planting to pre-harvest in the Extended So Francisco River Basin (BESF) in the
period 2005 to 2017, and correlate these data with extreme drought.

Figure 15 shows the results of loss rates from planting to pre-harvest of the main crops
present in the BESF between 2005 and 2017. The results show that the loss rates can reach
levels close to and above 30%, as occurred in the crops of beans, cassava, and corn, which
obviously significantly impacts the entire production chain. It was also observed that the years
2012, and 2015 to 2017 were the most critical for almost all crops. The year 2012 had high
losses in all crops (except soybeans), while the period between 2015 and 2017 was marked by
significant losses, for example, in rice, beans, and corn. Among the crops evaluated, sugarcane
was the least susceptible to losses until pre-harvest.

Figure 15 - Loss rates from planting to pre-harvest of the main crops present in the BESF
between 2005 and 2017.
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Figure 16 shows the spatialized results by municipality in the BESF. For the bean crop it is
observed that there were losses of up to 96% in 2017. These losses presented in 2017 occurred
in almost the entire length of the basin, reaching a greater number of municipalities when
compared to 2005. The data for the other crops can be seen in Book Nexus Recursos hidricos,
Agricultura e Energia, na Bacia estendida do Rio Sao Francisco. These results for the bean crop
serve to illustrate the impact of droughts on agricultural production, demonstrating that the
increased frequency and intensity of extreme events, in this case droughts, can substantially
affect and hinder food security in the BESF.

Figure 16 - Index of agricultural losses (%) from planting to pre-harvest of beans in the years
2005 (A) and 2017 (B) in the municipalities that make up the Extended S&o Francisco River
Basin.
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Activity 3 was reported in Year 4.
5.3 Water security
5.3.1 Highlights

The noteworthy results achieved during the 5th year of the INCTMC2 project were the
continuous promotion of INCTMC2 water security goals on (see Figure 17, 18 and Table 3,
with a Summary and Appendix enclosed):

- COVID+IPCC/AR6 communication strategies for society and users,

- synergic alliances with other interdisciplinary groups, and

- accelerating action with UNESCO-IHP-1X for science-to-policy adaptation.

These achievements were developed through strategies of:

(1) water security-designed courses, workshops and webinars with InnSciD SP 2021 + TWAS
Science Diplomacy LAC and UNESCO-IHP-IX (2022-2029);

(2) synergy and sharing knowledge with granted projects around INCTMC2’s goals with
FAPESP Research, Dissemination & Innovation Center (CeMEAI-“Applied Maths for
Industry™), FAPESP Engineering Research Center (C4Al-“Artificial Intelligence”), and
FAPESP-Belmont Forum (MADIS-“Management of Disaster Risk and Societal Resilience”,
new title)

(3) participation in co-authored publications in high-impact journals (Nature) with early-career
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scientists and with comparative datasets promoting INCTMC2,
(4) updating INCTMC2 water security timeplan (see Table 1) with premises from the WMO
State of the Climate in Latin America and the Caribbean and the UNESCO recommendation

on open science

COVID-induced interdisciplinary
communication among
INCTMC2’s partners & pos-
IPCC/ARG intersectorial dialogue
with international stakeholders
under new regulation
frameworkd of the Brazilian
Water Security Plan (PNSH, 2019-
2035), the New. Brazilian Water
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Figure 17. Summary of achievements of the INCTMC2 water security in the period 2021/2022.

Table 3. State of objetives and goals of INCTMC2-Water Security (adapted from Marengo,
2014). Shaded cells represent workable topics of CNPg DTI scholarships (CEMADEN +

APAC)
. — 2017/1|2018/1{2019/2 2020/ |2021/2| 2022/2

10.2.3 Main objectives  (page 34) Q a n 1 s 2
1. Identification of strategic river basins to
systematize data collection of water supply ) S S HEp e
2. Calibration and validation, spatially-
distributed, of hydrological processes, i.e. 0o oo oo | oo | oo
rainfall- evanotransoiration. and runoff. under
3. Simulation of calibrated models, coupling
with climate models of medium-and long- Hin HiN oo | 0O | 0o
term. for nrospectina indicators of
4. Evaluatlo_n of new ac_;laptatlon strategies for als aln aln a0 0
water security for multiple uses under
5. Proposition of strategies for improving
water security communication among 0o oo | 00 In
stakeholders, scientific community, policy
10.2 .5 Fxnected Goals (nane 36)
[1.] Strengthening mformauon and databases als aln aln a0 0
for present and future climate-hvdroloay
[2.] Consolidation of a cooperative research . o o o =
network from institutions of excellence in
[3.] Promotion of adaptation strategy of 00 00 oo | oo

climateanater-recilience far ciictainahle
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[4.] Providing technical tools for policies with
strategies of adaptation to future changes

[5.] New courses of water security in graduate

programs, including interdisciplinary e

[6.]Postgraduate Award of Brazilian
researchers on the subject of water security oo oo oo | 0o | oo
with increased participation in national and
[7.] Publication of research results in media
accessible to interested parties, as well as in

[8.] Expansion of participation of Brazilian
researchers in international forums for

[9.] Promotion of a science-to-policy network
for the 2019-2035 Brazilian Water Resources
Plan (ANA), under the legal framework (

9.433/97, Braz. Wat. Res. Act; 12.187/09: the

mIN o o mIN N

mIN o o mIN N

o o ug mIN HIN

5.3.2 Scientific and Management Activities (Science-For-Policy)

This part outlines a summary of activities developed by INCTMC2’s water security (WS)
affiliated institutions, i.e. UFPE, UFCG, USP, UFCG, UFRGS, CEMADEN, INPE, FUNCEME
and EMBRAPA, with affiliated networks from ABRHidro. Activities were subdivided into
sections of advances in water security at local scales, climate change and trends in selected
scales, earth observation for water management, and combined strategies with key stakeholders.
Detailed information can be consulted in respective publications (section XX) After COVID,
highlights of the 5th year were addressed in how Brazilian INCTMC2-WS' actions met global
programs of UNDRR, UNFCCC, UN-Habitat, UNESCO-IHP-IX (2022-2029) and socio-
hydrology initiatives of IAHS/Panta Rhei and IAHS/Unsolved Problems in Hydrology (UPH).
Moreover, being Brazil a global player in natural capital has the INCTMC2 water security
subcomponent decided to include the Intergovernmental Science-Policy Platform on
Biodiversity & Ecosystem Services (IPBES) and the Convention of Biological Diversity (CBD)
as programs for linking INCTMC2-WS’ science-for-policy goals.

The polycentric governance statement of the INCTMC2-WS is: “how new sustainable, resilient
PPPs promote targeted investment in climate services to strengthen community-based, hybrid
early warning systems and decision support for water resources adaptation in climate-sensitive
sectors and for most vulnerable people in the Tropics, through metrics and levels of:

- Nationally Determined Contributions of Parties (NDC) for UNFCCC,

- Nature's Contribution to People (NCP) for CDB & IPBES,

- Digital Sequence Information” (DSI) for Natural Capital from CBD,
with flexible, adaptable and participatory mechanisms of:

- Enhanced Transparency Framework (ETF), post-Paris 2015/UNFCCC,

- Monitoring, Report & Verification (MRV) on GHG from UNFCCC,

- Global Stocktake (GST) from UNFCCC,

- Sustainable Development Mechanism (SDM) of zero-net targets,

- Principles of Sustainable Insurance (PSI-UNEPFI) and Green Bonds,

- Waste Wise Cities from UN-Habitat,

- Water, Sanitation & Hygiene”(WASH) services from UN-Agenda 2030,
using resilience-driven (absorptive, adaptive, transformative) methods of:

- Nature-based Solutions (NbS),

- Ecosystem-based Adaptation(EbA),

- Community-based Adaptation(CbA),

- Participatory Action Research (PAR) .
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Hence, this 5th year of the INCTMC2-WS was consolidated through relevant research-into-
policy networks with the IAHS Panta Rhei benchmark dataset with socio-hydrological data of
paired events of floods and droughts, the UNESCO-IHP-1X Operational Plan (2022-2029), the
IWA 'Earth Observation for water management' Community of Practice, Brazilian open datasets
on water security (PNSH/ANASB, CAMELS’BR & CABra).

5.3.3 Advances at Multiple Scales of Water Security

In this 2021/2022 period, research groups of INCTMC2-Water Security have gained advances
despite of COVID pandemic like continental river flows’  datasets, forecasts and post-
processing skills, when appropriate (A.1.1),

-Continental river flow datasets, forecast and post-processing

In early 2022, the first Brazilian PhD Thesis on South America river flow datasets, forecasts
and post-processing assessment was defended under examination board of scientists of
INCTMC2 water security subcomponent. For short-term water resilience maps, Siqueira et al
(2021, d0i:10.1016/j.jhydrol.2021.126520) use the Reliability Index maps depicting regionally
the deviation from flatness, and the Ensemble Model Output Statistics (EMOS) and the
Ensemble Copula Coupling “traces” (ECC-T) (Figures 18, 19)

Figure 18. Rl maps of ensemble streamflow forecasts for a lead time of seven days. Results are
shown for the raw ensemble (left), EMOS univariate postprocessing (center) and EMOS-ECC-T
multivariate postprocessing (right). Source: Siqueira et al (2021).
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Figure 19. Examples of streamflow forecasts issued for selected locations and selected dates in
SA (reservoirs of the Brazilian SIN). Forecasts are presented for the raw ensemble (left) and
EMOS predictive distributions together with postprocessed ensemble traces derived using the
ECC-T (right). Observed discharges and ensemble members are shown in black (thick) and gray
(thin) lines, whereas the centered 50 % and 90 % EMOS prediction intervals are presented in
dark and light blue colors, respectively. Source: Siqueira et al (2021).

5.3.4 Datasets on unprecedented droughts-and-floods
One of them is the participation of INCTMC2-Water Security subcomponent’s scientists in a
global comparative study published in the scientific journal Nature (Kreibich et al (2022) The

challenge  of unprecedented floods and droughts in risk management, Nature,
https://doi.org/10.1038/s41586-022-04917-5).
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On the one hand, the paper has shown that gearing risk management measures to the worst-case
event experienced to date is not enough to reduce impacts from unprecedented events. This
paper depicts the despite the impact of such natural hazards can be reduced through appropriate
risk management if the causes of the increasing damage are known, however, this has so far
been hampered by a lack of empirical data. So, a large-scale international collaborative effort by
researchers from the International Association of Hydrological Sciences () has now led to
important lessons from past events. A unique data set of two successive extreme flood or
drought events in the same area was compiled and studied. Regions with large differences in
population structure, socio-economic, climatic and hydrological conditions on all continents
were studied. The analyses confirmed the assumption that appropriate risk management
generally helps to reduce damage.

However, on the other hand, is particularly difficult to reduce the impact of extreme events
whose magnitude has not been seen in the past in the affected area because of two factors. First,
infrastructures such as dams and reservoirs have an upper design limit up to which they are
effective, but once a threshold is exceeded, they become ineffective. Second, risk management
is usually introduced or adjusted reactively after major floods and droughts, while proactive,
anticipatory strategies are rare. The reason for this behaviour is partly due to a cognitive bias
related to the rarity and previous uniqueness of these extreme events, as well as to the nature of
human risk perception: events that one has already experienced oneself are more likely to be
expected again in the future. Thus, this INCTMC2-contributed paper states worldwide
approach, that applying these success factors can counteract the current trend of increasing
damage from extreme events under climate change conditions.

-Digital Water for Resilience

The INCTMC2 Water Security has developed new insights to combine a new, three
dimensional approach to water security from “real water”(X), “virtual water” (Y) and “digital
water” (Z), through operational questions to follow in the sixth year with the 'Earth Observation
for water management' Community of Practice (https://iwa-network.org/projects/earth-
observation-for-water-management-community-of-practice/), namely :

1. How INV+O&M costs of online digital water monitoring (measured in $/bytes/Liter) are
reshaping: (1) pre-COVID expected Return of Investment (ROI*), and (2) post-COVID
unexpected "digital water gap" (DWGap) between projects in developED and projects in
developING countries,

2. How can we visualize and interpret DWGap when comparing INV+O&M costs between
projects in developed countries and in developing ones?

3. What type of new acceptable risk-aversion can we accept with decreasing ROI* on digital
water monitoring in developing countries where COVID has impacted the hardest?

4. How could this new post-COVID DWGap help stakeholders (investors, users and utilities)
accept decreasing ROI* on digital water monitoring for new projects in challenging sites, like
Manaus City in Amazon Basin, Mumbai in India, or Lagos in Nigeria etc?

5. With increasing inequalities to afford secure sanitation especially in COVID times (i.e. in
Africa, LATAM, MESA and Asia), it is expected that the DWGap and the ROI* would change,
but up to what safe limits?

6. How Digital Twins (DT) for Nature-based Solutions (NbS) contribute to better assess those
safe limits for both ROI* and DWGap?
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Thus, the INCTMC2-WS’ scientists have also focused this 3D approach (real, virtual and digital
water cycle) on “big bets”, i.e. Agriculture and Food, Climate Change, Environment, Natural
Resources & Blue Economy, Environmental and Social Framework, Urban, Disaster Risk
Management, Resilience & Land, Social Sustainability and Inclusion, and WaterWater Global
Practice (GP), WIA (Water in Agriculture), Water Resources Management (WRM), Global
Solutions Groups (GSGs), especially related with the “State of Climate in Latin America and
Caribbean” (https://public.wmo.int/en/media/press-release/wmo-issues-report-state-of-climate-
latin-america-and-caribbean).

5.3.5. Adaptation Measures of Water Security in Northeast Brazil

Under the supervision of Prof Suzana G Montenegro and Prof A Ribeiro, a new study analysed
adapting measures, both structural and non-structural, in the Rio Capibaribe and Rio Ipojuca
basinsto coping with climate change (PhD student: Luiz Gustavo Costa Ferreira Nunes) The
objective of the research aims to propose an adaptation plan to face climate change, listing
mitigating measures to the different uses of water, considering the non-stationarity of
hydrological and meteorological variables. Analyzing, through modeling, the vulnerability of
the existing water infrastructure to future scenarios, in addition to simulating various mitigating
measures, both structural and non-structural. Briefly, the methodology is divided into: (a)
analysis and considerations about current flow and precipitation trends (diagnosis) and future
scenarios (prognosis); (b) applying a rain-flow model (MODHAC) and then (c) allocating
water; where, the vulnerability of the existing water infrastructure and the implementation of
various adaptive measures in an isolated and combined manner will be considered; finally,
based on these results, (d) an adaptation plan will be proposed listing the priority and most
effective measures for tackling climate change.The data used were extracted from CMIP5,
model HadGEMZ2-ES. This data set of climatic variables comprises the period from 1850-2100.
However, this study must evaluate two distinct periods of 30 years: a base period (1981-2010)
and a medium-long term future period (2051-2080), for the RCP8.5 scenario. The calibration
and validation of MODHAC for the Capibaribe River and Ipojuca River Basin is described in
Ribeiro Neto et al. (2014). The allocation model that will be used will be AcquaNET. The initial
results showed that the best performance of the RCP8.5 model for the study basins was r1, with
NSE = 0.22, NMRSE = 9.98% and PB = -13.31%; considered excellent by NMRSE (less than
10%) and satisfactory by BP (between —25 and + 25%). Figure 1a illustrates the observed
precipitation and the historical base period of RCP8.5 in the contribution basin of the Pogo
Fundo reservoir. The trend analysis was performed using the Mann-Kendall test and found
changes in the trend for the future period in the sub-basins: Goita (Capibaribe), Tapacura
(Capibaribe), Varzea do Una (Capibaribe) and Foz (Ipojuca). In all cases, the change occurred
between the years 2055 and 2056. No trend changes were found in the observed period. Figure
1b illustrates the intersection of the two statistical curves, U (tn) and U * (tn), corresponding to
the location of the approximate point of trend change for the Tapacura sub-basin.

-Climate change and trends of the rainfall of the city of Recife-PE

Subject of major discussions, recent climate changes show the impact and magnitude of
anthropic actions in the natural environment. The magnitude of the impacts caused by
the changes reflects not only the major disasters caused by extreme events, but also the
economic and social spheres, as these changes trigger an imbalance in ecosystems, as well as in
climate configuration and hydrological regimes. Therefore, this study aims to
analyze the transformations of rainfall over time by detecting trends in time series of
hydrological data. The trends and fluctuations of the climatological variables, referring to the
precipitation series obtained from 4 rainfall seasons located in Recife-PE, were analyzed
by the Mann-Kendall test. According to the Mann-Kendall sequential test, there was a period
of significant increase in rainfall that may have its occurrence related to extreme events
in the region. Thus the results express a non-significant reduction in rainfall patterns in
Recife.
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-Science Webinars For Open Science

In several Brazilian postgraduate programs usually offer courses with syllabi related to water
security and climate change. In the third year of the INCTMC2, with a partnership among
UFPE, UFCG and USP postgraduate programs, using common schedule and syllabi, but
independent internal codes, and with cofinancing of CAPES, CNPq and FAPESP, some of
courses have addressed interdisciplinary and international topics on water security, global
changes and regional impacts. http://climacom.mudancasclimaticas.net.br/3owebinario/. Also
from ‘Papo coNexus’, the webinar on *'Water overexploitation and closure of hydrographic
basins: causes and consequences’’, by Molle Fracois, IRD/G-EAU,
https://youtu.be/mGRbYXE4vQO0, has taken great attention to INCTMC2 Water Security’s
recommendations for the Sixth Year.

-Open Science Repository, Popularization Outreach and Citizen Literacy on Interdisciplinary
Water Security Under Global Changes

During the Fifth Year of the INCTMC2, the Water Security Subcomponent has strongly
promoted open science outreach and a wide popularization of international and interdisciplinary
webinars through CEPED/SP website (www.ceped.eesc.usp.br). With INCTMC2’s researchers
and international guests through partnered initiatives, INCTMC2-water security scientists have
followed the recommendations from the School of Advanced Studies on Water & Security
under Change, with an open repository of syllabi, knowledge and thinking evolution available
to support water literacy, social empowerment and policy making towards a low carbon, more
sustainable and resilient society

5.4  Human health and climate change

5.4.1 According to the World Health Organization (2010, 2011) the policies for
surveillance/control actions for neglected diseases must be aligned with agendas
committed to the assessment of climate and environmental changes.

Year 1: Projections were produced of the distribution of 04 vectors of American
Cutaneous Leishmaniasis - ACL (Lutzomyia flaviscutellata, Lutzomyia whitmani, Lutzomyia
intermedia and Lutzomyia neivai) in climate change scenarios.

Year 2: Projections for other vector species Lutzomyia wellcomei, Lutzomyia complexa,
Lutzomyia umbratilis, Lutzomyia migonei, Lutzomyia longipalpis and Lutzomyia cruzi, the last
two as vectors of American Visceral Leishmaniasis - AVL.

Year 3: The results were analyzed on the climate suitability scenarios for vectors
studied individually, as well as their associations with the distribution of the respective ACL
and AVL.

Year 4: With the update of new IPCC scenarios, the modeling for the vectors is being
updated once the database is ready. The vector distribution projections associated with
socioeconomic variables and the incidence of leishmaniasis will serve as a basis for calculating
vulnerability indices for Brazilian Municipalities. Such results, aggregated and analyzed by
municipality, constitute important products to support the National Control Program for the
Control of Leishmaniasis and the Secretariats, State and Municipal Health Departments in
Brazil, aiming at better planning of surveillance and control actions.

Year 5: Municipal vulnerability in the state of Rio de Janeiro/ Brazil, for transmission

of American Visceral Leishmaniasis, human and canine Visceral Leishmaniasis, records of the
vectors Lutzomyia (Lutzomyia) longipalpis and municipal classification.
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The analysis of Lutzomyia (Nyssomyia) whitmani spatial distribution in association
with vegetation cover and the six Spatial Circuits of ACL, showed a higher density of the vector
in Dense Ombrophilous Forests, Seasonal Decidual Forests, Seasonal Semideciduous Forests,
Savanna and Steppe.

The systematic review of climatic conditions that might affect the Covid-19 distribution
is under construction. Also, the modelling process to predict the Covid-19 distribution under
climatic conditions effects in Brazilian territory is in process of production.

5.4.2 Municipal vulnerability in the state of Rio de Janeiro/ Brazil, for transmission of
American Visceral Leishmaniasis.

The State of Rio de Janeiro (RJ) has a small number of human cases of AVL,; but it
should not be neglected due to the high number of infected dogs, mortality, the vector
adaptation, urbanization, and expansion of the disease. Therefore, preventive measures in silent
areas are crucial to avoid its spread. This study aimed to identify vulnerable municipalities in
RJ and guide future entomological surveys, by mapping the spatial distribution of the disease
(human and canine) and its local vector, L. (L.) longipalpis.

The occurrence of L. (L.) longipalpis, human and canine cases of AVL were obtained at
the National Information System on Notifiable Diseases, from the Health Department of the
State of RJ, from the National Reference Services on Leishmaniasis and from the literature. The
data were integrated into a Geographic Information System/QGIS and classified according to
the above mentioned criteria, established by the Brazilian Ministry of Health. In the period of
2011-2022, human AVL occurred in 09 and canine VL in 41 of the 92 municipalities in RJ. In
the last three years (2019-2021), 27 municipalities had records of canine VL (Figure 20). Five
municipalities had records of human AVL,; all classified as sporadic transmission, where Barra
Mansa, Rio de Janeiro and VVolta Redonda are municipalities with records of canine VL and the
presence of the vector L. (L.) longipalpis.

In the state, 62 (67%) vulnerable municipalities were identified, 09 (8%) of which were
receptive, and only one municipality was classified as silent and not vulnerable (Aperibé)
(Figure 21). Rio de Janeiro has only 17 (18%) municipalities with entomological survey and
records of the vector (Figure 22). The transmission of AVL currently occurs in 32% of the RJ
and classified as sporadic. Approximately 82% of all the state, and among the vulnerable
municipalities, 85% municipalities do not have information on sandflies, which shows a clear
need for entomological studies.

It is known that notifications about human and canine cases of VL are still precarious, a
fact that needs to be reviewed, since they are essential data for surveillance and control actions
to be implemented efficiently in the state and in the municipalities. After the detection of the
vector in vulnerable municipalities, the recommended control actions are: health education
actions, environmental management, and canine investigation, aiming at the early detection of
AVL cases. This type of study has as its main perspective to provide support for surveillance
campaigns and prevention of AVL transmission, whose model could be applied to different
regions of Brazil.
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Figure 20: Occurrence of human and canine Visceral Leishmaniasis of the State of Rio de
Janeiro.
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Figure 21: Classification of municipalities of the State of Rio de Janeiro according to the
transmission of American Visceral Leishmaniasis.
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Figure 22: Entomological survey and records of the vector Lutzomyia (L.) longipalpis on the
State of Rio de Janeiro.
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5.4.3 Vulnerability of Brazilian population to climate change: A case study of American
Cutaneous Leishmaniasis (ACL) in association with the spatial distribution of Lutzomyia
(Nyssomyia) whitmani (Diptera: Psychodidae: Phlebotominae), with emphasis on the State
of Rio de Janeiro, in comparison with other states in the context of the Southeast Region.
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Given the complexity and challenge of controlling ACL in Brazil, the indication of
future risk scenarios for epidemic outbreaks can optimize costs and facilitate the planning of
well-targeted actions with a focus on monitoring and surveillance of environmental impacts.
The present proposal is organized in two main objectives having as target the State of Rio de
Janeiro in the context of the Southeast Region.

The first objective is to generate future projections of the geographic distribution of L.
whitmani, the most important vector of ACL in Brazil, through ecological niche modeling;

The second is to assess the vulnerability of the Brazilian population to the occurrence of
ACL in climate change scenarios. With this, we intend to update the known distribution and
generate maps of potential areas of occurrence of L. whitmani of greater relevance for the
transmission of ACL in Brazilian territory.

Future projections indicate a greater area of expansion of the climatic suitability of L.
whitmani for the North region of Brazil, and reinforces the expansion trend towards the South.
Although climate change scenarios show that the Amazon region will gradually become drier,
the results indicate that L. whitmani will remain present in the region and should expand its area
of climatic suitability. The models were able to identify that the continuous process of
environmental degradation favors the establishment of L. whitmani and the occurrence of ACL.

In this view and associated with the new epidemiological patterns resulting from drastic
environmental changes, the epidemiological scenario for ACL points to a continuous increase in
human cases.

54.4 SARS-Cov2: Assessment of the relationship between climate and Covid-19 in
Brazil: a systematic review.

For this topic, the present study aims to model the spatial distribution of communicable
diseases in different scenarios of global warming and to understand how this will impact the
probability of emergence of new cases. Although the etiological, clinical and epidemiological
knowledge are evolving, some studies suggest that the incidence of SARS-CoV-2 might be
influenced by environmental characteristics, such as regional climatic differences.

In addition to weather conditions, air pollution had been studied as a co-factor for
Covid-19 lethality since most of the pre-existing conditions that increase the risk of death from
SARS-CoV-2 can also be affected by the long-term exposure to air pollution. Here, we
investigate the regional climatic characteristics in the distribution of cases of Covid-19 in Brazil
and the possible effects of air pollution on the lethality of SARS-CoV-2 in Brazil. This is an
ecological study that seeks to estimate the probability of favorable climatic conditions for the
occurrence of cases of COVID-19 and American cutaneous leishmaniasis using georeferenced
cases for the period of 2020-2021; and secondly, the Covid-19 lethality rates in 2020/2021 for
each municipality in Brazil will be related to the mean concentrations of fine particulate matter
(PM2.5) extracted from the period 2003-2020. For the construction of models for predicting
future warming scenarios for diseases, a species distribution model will be used (proposed to
predict species distributions based on environmental covariates for each grid in a grid). The
environmental variables will be extracted from the database generated from the IPCC
regionalized climate model Eta-HadGEM2 ES RCP 8.5, for the IPCC 1.5°C, 2.0°C and 4.0°C
global warming scenarios for the years 2020 to 2100. These projections are used to assess
impacts as a consequence of climate change using impact methodologies and models, where the
input variables are present and future climate scenarios derived from the Eta-HadGEM2 ES
models.

As preliminary results, the analysis of suitability and contribution of bioclimatic
variable to the modeling of high cumulative incidence of Covid-19 indicated that the variables
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annual mean temperature, temperature seasonality, annual temperature range, annual
precipitation and precipitation seasonality indicated a greater contribution to the general model
in relation to the other variables used. Of the five selected variables, the annual temperature
range was the variable with the best relative contribution to the seven models selected for the
modeling and the average annual temperature was the variable that made the smallest
contribution to the modeling (Figure 23). The areas highlighted in red on the map presented
points of high climatic suitability (i.e., greater probability that climatic factors are contributing
to the high health indicators investigated), mainly in the North and South regions and in some
points in the Central West region.

Figure 23. Prediction of suitable environmental conditions for the high cumulative incidence of
COVID-19 in the years 2020 and 2021, Brazil.

5.4.5 Analyzing the Sars-Cov 2 epidemic from a socio-climate perspective

Acute viral infections of the respiratory tract (vVARISs) are responsible for a high burden of
acute diseases in all age groups and their association with local weather patterns in various parts
of the world has long been demonstrated (Chadha et al., 2020; Li et al., 2019; Moura, Perdigao,
& Siqueira, 2009; Shek & Lee, 2003; Stewart, 2016). The most common viral types are
Influenza, an important cause of morbidity and mortality in humans and responsible for
seasonal, pandemic and zoonotic outbreaks (e.g. H2N2, H3N2, HIN1, H5N1, H5N9). However,
other non-influenza respiratory viruses have recently emerged or were detected such as the
coronaviruses of severe acute respiratory syndrome (SARS-CoV and SARS-CoV-2) and of the
Middle East respiratory syndrome (MERS-CoV), adenovirus type 14 (Ad14 ), human rhinovirus
C (RV-C) and human bocavirus species (Dunn & Miller, 2014).

In general, a fundamental role of temperature is observed in the seasonality of these
viruses, including the frequent migration of influenza viruses from warmer to colder
geographical regions. (Li et al., 2019; Sundell, Andersson, Brittain-Long, Lindh, & Westin,
2016). In fact, almost all vARIs share the same seasonality in temperate regions, where cases
are more prevalent in winter, while there is greater temporal diversity in the tropics (Li et al.,
2019; Stewart, 2016). However, the timing of vVARI epidemics varies between and within
countries (Bloom-Feshbach et al., 2013).

Regarding coronaviruses, a study found that SARS-Cov probably behaved in a seasonal
manner in China, appearing initially between late autumn and early spring, times when
temperature, relative humidity and wind speed were the main meteorological factors affecting
its transmission (Yuan et al., 2006). Sun et al. (2020) report that in the past 17 years two
generalized SARS epidemics have occurred in China caused by the coronavirus, and that some
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general patterns related to the epidemic are noticeable such as: the two epidemics appeared in
the winter season, when a favorable condition for the survival of the virus is observed , and both
occurred in times of severe drought, rare conditions in the locations where the epidemic broke
out.

Considering this context, it is possible that the seasonality of the new coronavirus
(SARS-COv-2) may also rest in climatic aspects, given that its seasonality in the world and in
Brazil is still practically unknown, but it can share similarities with other vVARIS. Obviously,
human behavior, globalization and control measures (ie wearing masks, social isolation,
lockdown, among others) are non-climatic factors that, in fact, seem to have the greatest impact
on the epidemiology of SARS-VOC-2, but the climatic factors should be better analyzed in the
Brazilian context to help understand the epidemic in the country. This understanding can benefit
both from wvulnerability assessments that allow identifying the territories most susceptible to
localized outbreaks, and from the climate approach in epidemiological models that provide a
holistic view of the behavior of the new pathogen.

Therefore, this research is justified since Covid 19 generated great social, concern. Due to
the extension of the Brazilian territory, the intention is to use the state of Minas Gerais as a
proxy for the possible socioeconomic and climatic relations that can be observed in other
regions of the country with regard to the coronavirus epidemic. The state has 853 municipalities
with very different human, economic, and climatic conditions, ranging from places such as the
Jequitinhonha Valley and North region (semi-arid), with a hot, dry climate and greater human
poverty, to the Tridngulo Mineiro and Alto Paranaiba, with better living conditions and
subtropical climate. The objective of the work is i) to survey social and health system
vulnerabilities in the municipalities of Minas Gerais and ii) to study climatic patterns that may
be related to the SARS-COV-2 epidemic in the state during the first year of registered cases
(March 2020 - February 2021). To this end, meteorological, social, economic, demographic,
epidemiological and health data were produced/collected (Tables 4, 5).

Meteorological data were being processed in partnership with Professor Marcelo de Paula
Correa, Director of the Natural Resources Institute of the Federal University of Itajubd/MG
(Unifei). Epidemiological, health, social and economic data were being collected on
governmental websites. Data were analyzed using STATA version 16.0 software. In this, the
accumulated incidence of COVID19 cases was calculated in each of the 14 macro-regions of the
state of Minas Gerais, corresponding to the period between 03/01/2020 and 04/08/2021.
Fourteen health and social-economic/housing variables were used in the study.

The results showed that the macro-regions of Minas Gerais presented a diversity of
housing and demographic conditions. Vale do Aco is the macro-region with the highest
percentage of people in vulnerability due to sanitation conditions, followed by the East macro-
region. The macro North had the highest percentage of households with a high density of more
than two people per bedroom. The percentage of women was similar among the twelve macro-
regions.

The cumulative incidence of COVID-19 in the analyzed period was higher, respectively,
in the macro-regions Triangulo do Norte and Vale do Aco, while the lowest cumulative
incidence was identified in Jequitinhonha. The average incidence in the period was higher in the
Centro macro-region, followed by Vale do Ago.

The East macro-region had the highest minimum, maximum and average temperatures.
The lowest minimum temperature was identified in the South macro-region, while the lowest
maximum temperature was in the Central South macro-region. A statistically significant and
very weak correlation was identified between the daily incidence of COVID-19 and the
minimum temperature in the Central South, East, Northwest, West, South, North Triangle and
Vale do Ago macro-regions. With average temperatures, the correlations were statistically
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significant and very weak in the Center, East, South East, Northeast, Northwest, Southeast,
South and Southern Triangle. With maximum temperatures, a statistically significant and very

weak correlation was identified in the Center, East, South East, Northeast, Southeast and
Northern Triangle macro-regions (Tables 6, 7).
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Table 4- Multiple linear regression model considering the cumulative incidence of COVID-19
as an outcome and sociodemographic and health variables as independent.

Variaveis Erropadrdo  Coeficiente Valor de 1C95%
p
Percentual em 0,442 0,352 0,572 -5,272; 5,977

vulnerabilidade por
condicdes de saneamento

Percentual de domicilios 0,729 -0,478 0,631 -9,749; 8,793

com alta densidade

Estimativa populacional 0,050 0,017 0,790 -0,624; 0,650

de zero a quatro anos

Percentual de mulheres 555.7976 232,569 0,748 -6829,508; 7294,648
Populacéo residente 0,002 -0,001 0,709 -0,032; 0,0304
Densidade populacional 0,054 -0,029 0,688 -0,732;0,665
Populacéo residente com 0,007 0,008 0,477 -0,088;0,104

65 ou mais

Auxilio emergencial 0,001 -0,0006 0,784 -0,023;0,021
Familias beneficiadas 0,009 0,005 0,651 -0,114:0,125

pelo Bolsa Familia

IFDM emprego e Renda  44.6340 11.360 0,841 -555,768;578,489
Proporcdo da populagdo 0,493 -0,189 0,767 -6,463;6,084
atendida pela ESF

Gasto per capita com 0,015 0,006 0,755 -0,186;0,198
atividades de saude

Constante 208,3161 -99,804 0,716 -2746,711; 2547,102

Table 5- Correlation between temperature variables and daily incidence of COVID-19 in the
macro-regions of Minas Gerais between 03/01/2020 and 04/08/2021.

Temperatura Temperatura média  Temperatura maxima
Macrorregides minima

r Valor r Valor de R Valor de p’

de pw‘ p’r

Centro -0,002 0,968 0,099 0,048 0,126 0,011
Centro Sul 0,122 0,014 0,076 0,129 0,065 0,195
Jequitinhonha 0,025 0,620 0,087 0,082 0,092 0,067
Leste 0,103 0,040 0,114 0,022 0,100 0,045
Leste do Sul 0,076 0,128 0,126 0,011 0,115 0,022
Nordeste 0,073 0,144 0,134 0,007 0,144 0,004
Noroeste 0,101 0,043 0,101 0,043 0,044 0,379
Norte 0,050 0,318 0,043 0,318 0,076 0,131
Oeste 0,103 0,040 0,068 0,172 0,019 0,703
Sudeste 0,075 0,136 0,106 0,033 0,113 0,024
Sul 0,178 <0,001 0,140 0,005 0,029 0,560
Triangulo do Norte 0,105 0,035 0,047 0,351 0,115 0,021
Triangulo do Sul 0,047 0,346 0,102 0,040 0,026 0,595
Vale do aco 0,099 0,048 0,079 0,115 0,083 0,098

" Teste de correlacdo de Pearson.
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Table 6- Correlation between temperature variables and daily incidence of COVID-19 in the
macro-regions of Minas Gerais between 03/01/2020 and 04/08/2021.

Temperatura Temperatura média Temperatura
Macrorregides minima maxima
r Valor r Valor de R Valor
de p’ p' de p'
Centro -0,002 0,968 0,099 0,048 0,126 0,011
Centro Sul 0,122 0,014 0,076 0,129 0,065 0,195
Jequitinhonha 0,025 0,620 0,087 0,082 0,092 0,067
Leste 0,103 0,040 0,114 0,022 0,100 0,045
Leste do Sul 0,076 0,128 0,126 0,011 0,115 0,022
Nordeste 0,073 0,144 0,134 0,007 0,144 0,004
Noroeste 0,101 0,043 0,101 0,043 0,044 0,379
Norte 0,050 0,318 0,043 0,318 0,076 0,131
Oeste 0,103 0,040 0,068 0,172 0,019 0,703
Sudeste 0,075 0,136 0,106 0,033 0,113 0,024
Sul 0,178 <0,001 0,140 0,005 0,029 0,560
Triangulo do Norte 0,105 0,035 0,047 0,351 0,115 0,021
Triangulo do Sul 0,047 0,346 0,102 0,040 0,026 0,595
Vale do aco 0,099 0,048 0,079 0,115 0,083 0,098

Table 7- Correlation between variables of humidity, precipitation and O3 concentration and
daily incidence of COVID-19 in the macro-regions of Minas Gerais between 03/01/2020 and
04/08/2021.

Umidade Precipitacao Concentracdo  de
Macrorregides 03

r Valor r Valor de R Valor de

de pw‘ p’r p’r

Centro -0,127 0,011 -0,035 0,485 -0,015 0,752
Centro Sul 0,029 0,556 0,059 0,241 -0,029 0,564
Jequitinhonha -0,054 0,278 0,024 0,631 0,029 0,558
Leste 0,014 0,775 0,010 0,841 0,092 0,066
Leste do Sul -0,100 0,046 -0,016 0,765 0,065 0,194
Nordeste -0,060 0,228 -0,034 0,496 0,048 0,336
Noroeste 0,044 0,379 0,001 0,982 -0,008 0,868
Norte 0,076 0,131 -0,019 0,702 0,060 0,227
Oeste 0,019 0,703 0,083 0,095 0,002 0,997
Sudeste 0,113 0,024 -0,005 0,900 0,017 0,722
Sul 0,029 0,560 -0,003 0,994 -0,004 0,924
Triangulo do Norte -0,143 0,004 -0,004 0,935 0,117 0,019
Triédngulo do Sul -0,058 0,249 0,018 0,714 0,130 0,009
Vale do aco 0,051 0,308 0,005 0,915 -0,015 0,755

Data analysis and preliminary results were carried out between June 2021 and June 2022.
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5.5 Energy security

To assess the extent to which Brazilian economic development and the increase in energy use is
compatible with the objectives of a sustainable and less carbon-intensive economy, further
assessing the relationship between future climate and energy availability.

5.,5.1  Activities carried out during the fifth year

a) Scientific and Administrative Activities developed in the 5" year (July 2021 to Jule 2022),
together with information from meetings and working groups where the INCT may have been
presented.

Integrated Assessment Modelling tools improvements and advances (COPPE)

The energy security component’s team at COPPE ended its participation in the Project in the
end of February 2021, when the last CNPq scholarships allocated to the COPPE/UFRJ team
were paid. As a consequence, no further activities were developed by the COPPE team to the
project after February 2021.

Burning biomass aerosols impact on incoming solar energy (INPE, UNIFESP)
Problem statement

Atmospheric aerosols are the most important factor for solar radiation extinction in cloudless
conditions, followed by water vapor. Amazon and central Brazil burning season spanning from
August to October causes large scale impact on the atmospheric transmittance due to high loads
of burning biomass aerosols emitted to the atmosphere. During this period of the year, in
Central Amazon, values of AOD at 500 nm between 0.75 and 1.0 are frequently found, while in
the Southern Amazon values well above 1.0 are common. AOD up to 5.0 have been reported in
years with more intense biomass burning activity. The higher aerosol optical depth affects solar
irradiance reflection and scattering, reducing the amount of shortwave radiative energy reaching
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the surface, also increasing the diffuse fraction. These aerosol plumes are transported for long
distances, impacting regions of interest for solar power exploitation. (Figure 24).

Brazil has a vast potential solar energy resource and has experienced a boost in photovoltaic
deployment in recent years due to government incentives and technological advances. In
particular, concentrating solar power (CSP) technologies have shown a noteworthy potential for
Brazil in scenarios of climate change mitigation, especially as a complementary heat supply for
industrial processes or hybrid power generation. It should be noted, however, that some
potential areas for CSP development, like the Central-West and the Southeast regions, are often
affected by biomass burning haze during the dry season.

Solar irradiance data are available only in a few locations in Brazil and are sparsely and
heterogeneously distributed. Measurements of the direct component of irradiation are even more
scarce, which makes it difficult to assess the potential of this technology. Numerical models
came as an useful tool to improve the spatial monitoring of solar irradiance. The BRASIL-SR
model is one of this model and has been used by LABREN/INPE in partnership with the
Federal University of Sdo Paulo for the assessment of the solar energy potential of the entire
country.

BRASIL-SR model

BRASIL-SR is a satellite-based model that estimates the downward surface solar irradiance
developed by INPE. The core of the BRASIL-SR is a physically-based radiative transfer model
that is executed for two atmospheric conditions: cloudless and overcast with a very high cloud
optical depth. Then, the solar irradiance components at the surface for any cloud cover
conditions are obtained by the interpolation between both solutions using the effective cloud
cover index obtained from visible satellite imagery. For clear sky assessments, the model
BRASIL-SR requires the following regional input data for each grid cell: longitude, latitude,
altitude, surface temperature, relative humidity, total precipitable water vapor (PWV), total
ozone in the column (O3), AOD in 550 nm and Angstrom’s exponent (AE), biome
classification, and the Moderate Resolution Imaging Spectroradiometer (MODIS) bi-directional
reflectance distribution functions (BRDF) kernel parameters. Additionally, local data from
observations (e.g., from the Aerosol Robotic Network-AERONET) of PWV, 03, AOD, and AE
can be entered as input for a particular grid cell, overriding regional data.

Methods

During this period a new version of the BRASIL-SR clear-sky model was developed by the
LABSOLAR/INPE, with partnership with the Federal University of S&o Paulo (UNIFESP), to
improve the representation of aerosol radiative attenuation and reduce the uncertainties of the
surface solar irradiance estimates in cloudless hazy conditions and clean conditions. The main
advances were:

e Better assimilation of burning aerosols

e Improved aerosol spectral attenuation

e New surface albedo representation due to inclusion of Bidirectional Reflectance

Distribution Functions (BRDF)
e Improved simulation of water vapor and ozone spectral attenuation processes.
e New approach for using delta-Eddington optical depth scaling in simulations

The numerical experiments compared AOD inputs from local observations (AERONET) and
regional gridded datasets (MERRA-2 reanalysis) for four sites in Central Brazil and Amazon:
ARM_Manacapuru,  Manaus_ EMBRAPA, Brasilia_SONDA and Palmas_SONDA.
ARM_Manacapuru, Manaus EMBRAPA and Brasilia_SONDA have co-located AERONET
stations, with the same name, that provide level 2.0 AOD , PWV, and O3 column content data.
Additionally, spectral irradiance data were available from multifilter rotating shadowband
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radiometers (MFRSR), operating at Manaus_ EMBRAPA and ARM_Manacapuru. These two
sites were part of the GoAmazon experiment under the classification of time point zero (TOe)
and three (T3), respectively. In addition to the comparison with observational data, BRASIL-SR
results were compared with two broadband clear sky models, McClear and REST2. All
comparisons were made for the dry seasons of 2014 and 2015 on a minute basis using clear-sky
periods only. Cloudy samples were removed using appropriate algorithms.
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Figure 24: Study area and ground stations used for validation (ARM_Manacapuru,
Manaus_ EMBRAPA, Brasilia_ SONDA and Palmas_SONDA)

Results

Results for DNI without delta-Eddington scaling presented the best skill in all sites and for both
experiments. Relative bias for DNI ranged from —2.3% to —0.5% when using in-situ AOD data,
while it ranges from 0.1 to 2.1% for the regional AOD data. The overall skill of BRASIL-SR for
the estimation of both GHI and DNI was improved during this work (Figures 25, 26)
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Figure 25: Combined violin and strip plots of the deviations of the BRASIL-SR GHI outputs in
in-situ and regional experiments, McClear and REST2 for Brasilia_SONDA
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Figure 26: Combined violin and strip plots of the deviations of the BRASIL-SR DNI outputs in
regional experiments, McClear and REST2 for Brasilia_SONDA
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Figure 27: Spectral GHI, DNI and DHI at ARM_Manacapuru on 19 September 2015, 18:30
UTC.

Results indicate a good skill of BRASIL-SR for the estimation of both GHI and DNI. For the
period of study, the model skill showed a comparable or superior skill than the obtained with
broadband models McClear and REST2 at the measurements sites, except for Palmas_SONDA
where McClear presented the best skill.

The RMSD deviations of the GHI provided by BRASIL-SR using local AOD data (in situ
experiment) was below 2.9% for all ground sites and below 5.7% for regional experiment. The
bias for GHI were below 1.3% for the in-situ experiment, and below 2.1% for the regional
experiment. Our results also confirmed former research outputs that delta-Eddington scaling in
the two-stream approximation led to an overestimation of the DNI. For the in-situ experiment,
the DNI bias without scaling varied from —2.3 to —0.5% while RMSD ranged from 2.3 to 4.7%.
For the regional experiment, bias were slightly positive, ranging from 0.1 to 2.1% while RMSD
ranged from 5.9 to 9.6%, except for Palmas_SONDA that presented some quality issues in DNI
ground data (Figure 27).

In summary, this study confirmed that aerosol emitted to the atmosphere by biomass burning
events can intensely attenuate incident solar irradiance to the surface. The new improved
version of the model BRASIL-SR provides GHI and DNI outputs with low uncertainties for
cloudless conditions for all aerosol loads. Future studies should cover more extensive
timeframes and geographical areas, allowing a more comprehensive and detailed performance
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benchmark for this model. There is work in progress to improve cloud representation in
BRASIL-SR. The major goal is to develop a reliable spectral model providing GHI, DNI for
any atmospheric condition concerning cloud or aerosol optical thickness in a tropical region.
The fine spatial resolution of the GOES imagery and its cloud and aerosol products can help to
overcome the ground data scarcity. In addition, a parameterization for circumsolar irradiation
should be included in future versions of BRASIL-SR.

5.5.2 Climate projections downscaling for solar and wind assessment in Brazil

Renewable energies are in the core of current energy transition, contributing to reduce GEE
emissions but may be exposed to climate change impact. Future wind and solar resource
availability and variability is being assessed through CMIP6 datasets. Earth system models
provide valuable information on climate response to global environmental changes, but results
should be assessed carefully due to high uncertainties inherent in these models. In this work a
statistical downscaling procedure is used to adjust models to observations and to produce more
reliable projections, especially for extreme events. An uncertainty analysis, using large-
ensemble models is developed for defining confidence intervals and to rank the best performing
models to build a smart multi-model ensemble. For this purpose, the activities below summarize
the achievements during the last year by LABREN/INPE in partnership with the Federal
University of S&o Paulo:

* Development of a validation algorithm for observed solar radiation data from INMET
and the SONDA network;

» Comparison of reanalysis data (CFSR, MERRA-2 and ERAD) to observed data to identify
the best datasets for representing wind and solar resource;

* Bias correction of selected reanalyses to obtain refined databases for 100m-wind and
solar irradiation;

* Development of codes for faster downloads of CMIP6 datasets;

* Definition of three target areas over Brazil to support comparisons between the models
(Semi-Arid, Central and Southern Brazil).

» Performance evaluation of the CMIP6 models through the analysis of the spatial
correlation between the historical long-term averages from models and observations for each
target area.

* Performance evaluation of CMIP6 models ability to simulate the seasonal cycle, through
the calculation of monthly averages within each target area.

After the first steps (development of data quality check routines), the next stage was to
determine which reanalyses dataset (MERRA-2, CFSR and ERA5) would be chosen to correct
the climate models. This was made based on a trade-off analysis off the quantile map fit and the
correlation analysis. The more temporally correlated the observed and reanalysis data are the
higher the odds that the quantile mapping transfer functions will improve the reanalysis
performance. Figure 28 compares the daily series of the three sets of reanalysis with Brazilian
Solar Atlas data for the 17 years of daily data.

As a result from literature review, 20 climate models were selected among those available in
CMIP6 to proceed in this analysis as described below:

25km spatial resolution - CESM1-CAM5-SE-HR, CMCC-CM2-VHR4 and ECMWEF-IFS-HR;
50km spatial resolution - ECMWF-IFS-LR, ECMWF-IFS-MR and MPI-ESM1-2-XR;

100km spatial resolution - CESM2, EC-Earth3, EC-Earth3-Veg, EC-Earth3-Veg, INM-CM4-8,
INM-CM5-0, MPI-ESM1-2-HR and MRI-ESM2-0;

250km spatial resolution - ACCESS-ESM1-5, FGOALS-g3, IPSL-CM6A-LR, IPSL-CM6A-
LR-INCA, KACE-1-0-G and MIROCS.
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Figure 28: Temporal correlation coefficient (Pearson) between daily total irradiation data from
the Brazilian Solar Atlas and reanalysis: a) MERRA-2; b) CFSR and ¢) ERAS5.

Three areas of interest were defined for the initial analysis of the models. These regions were
proposed due different characteristics in terms of the climatology of solar irradiation, but with
an important complementarity between solar-wind-hidro resources - a box in the Semi-Arid
region, a box inside Central Brazil and a last one, considering the southern region. The map in
Figure 29 shows the mean global irradiance of the bias corrected ERAS and the areas of interest.

Figure 29: Global solar irradiance mean estimated by ERAS with the three
areasof interest.

Among the 20 CMIP6 climate models chosen for an initial evaluation, the spatial resolutions are
distributed as follows. Some computational scripts were developed to download this data:
e 25km spatial resolution - CESM1-CAM5-SE-HR, CMCC-CM2-VHR4 e ECMWF-IFS-
HR;
e 50km spatial resolution - ECMWF-IFS-LR, ECMWF-IFS-MR e MPI-ESM1-2-XR;
e 100km spatial resolution - CESM2, EC-Earth3, EC-Earth3-Veg, EC-Earth3-Veg, INM-
CM4-8, INM-CM5-0, MPI-ESM1-2-HR e MRI-ESM2-0;
e 250km spatial resolution - ACCESS-ESM1-5, FGOALS-g3, IPSL-CM6A-LR, IPSL-
CM6A-LR-INCA, KACE-1-0-G e MIROCES.

5.5.3 Preliminary evaluation of future solar resource

For a preliminary assessment, the results of the ECMWEF-IFS-L climate model - which
presented one of the best spatial correlations in the three areas of interest - are presented in the
optimistic and pessimistic SSP scenarios. The scenarios were divided into time-slices, which
comprise the periods 2015-2040, 2041-2070 and 2071-2100. Figure 30 presents the map for
each of these periods in the most optimistic scenario, SSP245. A gradual increase in the solar
potential is observed as the simulations advance in time, being more significant in the period
2071-2100, where positive variations between 1 and 5% are observed in the Brazilian territory,
predominantly between MG and BA and in the western end of the territory.
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Similarly, Figure 31 presents the SSP585 scenario, with potentially large impacts from climate

change. The maps of the SSP585 scenarios show a significant increase in global solar radiation
in several areas of Brazil and in all periods, eventually exceeding 3%. It is observed, in both
scenarios, that the north of the Northeast and the south of Brazil did not present high gains in

solar potential.
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Figure 30: Global irradiation difference maps for SSP245 scenario in three different
time slices.

54



Report Year 5, Thematic Project: INCT MC Phase 2 (National Institute of Science and Technology for Climate
Change-Phase 2)

Valid: 20152040

I v
ol AT ‘/'” \
N /; 6
10°! \ g ‘I\ g s
I o g
e / :
LA
vl ) 1
ol H

: / L ¢/
C W EW W W wW B W wW
Percentual ssP583 Ve 2015.2040
NP 7
f’».}‘,)/.\{\\/ X
} . >
’ P w3 .
A\
I 5 v
b TS
( - o
S \i
X /
\ . ~ /
\ el
\ L |
: 7 :
15°%| \\ 3 \)
N ) ¢
0 | == )
3 T 3 L))
\ 2
j | h
}
J L }/ M
(g i
4
w3 5 e W

W W

EX] W

oW G W

Figure 31: Global irradiation difference maps for SSP585 scenario in three
Diferente time slices.

5.6 Natural disasters, impacts on physical infrastructure in urban areas and

urban development

5.6.1 Introduction
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In the fifth year of the project, despite the difficulties of conducting some steps of the sub-
project that involve fieldwork, due to the Covid 19 pandemic, the efforts were to prioritize the
proposed activities.

As previously highlighted in the years 1-4 report, the objective of the subcomponent “Natural
Disasters, urban areas, infrastructure, and urban development” of the INCT-MC2 project -
FAPESP is to analyze the vulnerability of Brazilian municipalities in relation to natural
disasters associated with climate change, in order to propose a methodology for adaptation
strategies to promote urban development and sustainability. Therefore, it is hoped to contribute
to improving scientific knowledge on extreme events, disaster risk management, and
vulnerability of cities as strategies for mitigation and adaptation to climate change.

The present report integrates and summarizes the research/contributions conducted during year
5 by the groups from (i) National Center for Monitoring and Early Warning of Natural Disasters
(CEMADEN), coordinated by Dr. Regina Célia dos Santos Alvald; (ii) Federal University of
Santa Catarina, coordinated by Dr. Regina Rodrigues Rodrigues and (iii) Oswaldo Cruz
Foundation (FIOCRUZ), coordinated by Dr. Martha Barata. Additionally, the schedule for the
year 6 is presented, in order to achieve the general objective of the sub-component.

This section presents the main advances developed during the fifth year of activities, including
interaction with another sub-project of the INCT-MC.

5.6.2— Collection of data to subsidize adaptation measures of the local level
— Economic losses related to disasters occurred from December 2021 to April 2022

During the last summer season, between December 2021 and April 2022, 817 occurrences of
disaster (emergency situations or state of public calamity) related to Local Convective Storm
caused by heavy rains and windstorm were reported to the Civil Defense (COBRADE 13214,
13215), in 626 municipalities in the states of Bahia (BA), Espirito Santo (ES), Minas Gerais
(MG) and Rio de Janeiro (RJ). The spatial distribution of these municipalities is shown in
Figure 32.

0 100 200 300 km .4

Figure 32 — States and its municipalities with occurrences of disasters related to Local
Convective Storm caused by heavy rains and windstorms between December 2021 and April
2022.

According to the Report of Damages by the Integrated Disaster Information System, S2iD
(BRASIL, 2022), the disasters analyzed resulted in total losses of approximately
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R$12,832,571,014.77. Three municipalities in Minas Gerais accounted for 68% of these losses
(Bom Despacho 32%; Monte Azul 25.3%; and Itabirito 11.1%). Two cities in Rio de Janeiro
state accounted for 68% of the reported deaths (Petropolis, 61% and Angra dos Reis, 7%).
Three municipalities accounted for more than 50% of injuries (Petropolis, RJ, 35%; Itabirito,
MG, 10%; and Itabuna, BA, 7%). Table 8 presents a summary of the impacts, which include
human and material damages and economic losses for the public and private sectors.

Table 8 — Summary of the impact of disasters caused by Local Convective Storm events,
between December 2021 to April 2022, in the states of BA, ES, MG and RJ.

Variables BA ES MG RJ Total

Events 215 37 498 67 817
Dead 18 1 20 97 136
Injured 411 1 208 381 1011
Sick 2698 10| 2129 830 5667
Relocated 43.117 300 18.275 3.373 65.065
Evacuated 136.486 2.236 122107 43.917 304.746
Other affected 938.684) 55.486 1489635 1.776.578| 4.260.383
Destroyed houses 4.151 11 1348 454 5.964
Damaged houses 34 650 470 284497 23238 87845
Destroyed hospitals 8 1] 3 0| 14
Damaged hospitals 133 3 204 118 459
Destroyed schools 64 0| 1 0| B5
Damayed schools 212 4 148 92 456
Destroyed service buildings 10 0| 1 0| 11
Damaged service buildings 25 1] 64 11 100
Destroyed community use buildings 10 3 14/ 0| 27
Damaged community use buildings 3.833 3 293 7 4.136
Destroyed Public Infrastructure 2196 87 1512 4 3799
Damaged Public Infrastructure 96.672 235 10416 431 107.754

RS 4.476.522.109,72
RS 1.263.653.300,88

RS 24.571.880,00|
RS 14 882 018,00

R$ 5.220.598.812,00
RS 1.367.009.751,73

Agriculture [RS)
Livestock (RS)

RS 723.653.013,73
RS 87.913.232,85

RS 4.851.808,55
RS 561.200,00|

Industry (R$) RS 17.464.523,65 RS 0,00 RS B0.961.538,55| RS 5.600.000,00( RS 104.026.062,20
Electricity (RS) RS 1.520.350,00] RS 0,00 RS 14.592.000,00] RS 6.575.000,00 RS 22 687.350,00
Potable water (RS) RS 12.324.131,69] RS 65.075,55 RS 54.545.896,83] RS 4.186.485,39 RS 81.121.589,45
Urban and garbage cleaning system (RS) RS 32 420.445,60) RS 145.560,00 RS 73.150.481,94] RS 20.342737,22| RS 126.059.224,85
Pest and vector control (R$) RS 2.366.700,00] RS 0,00 RS 10.347.417,96 RS 703.434,80) RS 13.417.552,76

Transport (RS) RS 30.193.404,63| RS 1.425.000,00] R$ 3.268.273.606,75| RS 10.583.718,36] RS 3.310.475.819,74
Business(RS) RS 132.044.419,48] RS 38500000 RS 856.036.207,04 RS 580.998.000,00] RS 1568.464.626,52
Teaching (RS) RS 65.469.335,45] RS 517.500,00 RS 50.246.964,68] RS 5.828.384,04 RS 63.062.184,18
Services [RS) RS 12419317,65 RS 5145609] RS 550.498.589,05| RS 4124185400 RS 613.211216,79
Public health, medical and emergency care (RS) RS 7.745.803,35] R5510.000,00] RS 133.298.94684] RS 5.308534,25] RS 146.863.284,44
Telecommunications (RS) RS 244.000,00 RS 0,00 RS 2.082.765,00] RS 1.731.000,00 RS 4.957.765,00
Rainwater and sanitary sewage (RS) RS 36.226.495,94| RS 464 780,35 RS 80.533.623,74| RS 15026 368,13 RS 132 251 268,16
Total RS 1.114.325.230,03| RS 9.292.470,98] R$ 10.961.234.088,59| RS 747.719.225,17| RS 12.832.571.014,77

Source: S2iD (Brasil, 2022)

Table 9 shows the first 20 municipalities in the study area most affected in terms of deaths,
injuries, damaged and destroyed homes and total losses.

Table 9 — Top 20 municipalities in the study area affected by Convective Storm between
December 2021 and April 2022

Damaged Destroyed

ST Municipality Dead ST Municipalitie Injured | | ST Municipality houses ST Municipality houses ST Municipality Total losses
1[RJ_|Petrdpolis 83| |RJ |Petrdpolis 352| |BA |ltabuna 18882| |RJ |Petrépolis 400| |MG [Bom Despacho $4.111.741.011
2|RJ |Angra dos Reis 10| |MG |ltabirito 100] |RJ [Mesquita 13370| |BA |lbicaral 300| [MG |Monte Azul $3247 212 312
3|BA |ltabuna 6| [BA |ltabuna 74| |MG |ltabirito 6000| |BA |ltabuna 284| |MG |ltabirito $1.421.000.000
4|BA |Amargosa 3| |BA |ltapitanga 62| |MG |Cataguases 4300| |[MG |Dores de Guanhdes 280| |RJ |Nova Iguagu $ 521460 665
5[BA |ltamaraju 3| |BA [Medeiros Neto 50| |MG |Governador Valadares 4100| |BA |Valenga 200( |BA [Dom Basilio 452 765 247
6|MG |Betim 2| [BA |Santalnés RJ |ltaperuna 4 BA |Ibipeba MG |Buritis 630001
7|MG |Caratinga 2 mFluresla Azul G |Congonhas 0 BA |Prado RJ |Petrépolis 545 88

G |Dores de Guanhdes 2| [MG |Jodo Pinheiro RJ |Santo Anténio de Padua 20 BA |Mova Itarana G |Formoso 984 421

G |Jeceaba 2| [BA |lhéus 25| |BA |Gandu 6 BA |Santa Inés 4 G |Rio Acima 18766

_10{MG |Mesquita 2| |RJ |ltaperuna 2 BA |ltapetinga 6 BA |ltorord MG |Matias Cardoso .107.594
11|MG |Perdigdo 2| |BA |Teoldndia 20{ |BA |itajuipe 1425 |BA |Wenceslau Guimardes 90| [MG [Rio Pardo de Minas $  79.018.000
12|RJ _|ltalva 2| [BA |Ubaitaba 20[ |RJ [MNova lguagu 1404 |BA |ltambé 80| |BA |Ddrio Meira $ 70885000
13|BA |Aurelino Leal 1| [MG |Esmeraldas 20[ |BA |Uruguca 1219( |BA |Wanderley 75| |MG |ltadna $ 69961200
14|BA |Barra 1| |BA |Prado 18| |BA | 1207 |MG |Congonhas 70| |MG |Rio Piracicaba 67.534 350
15|BA |ltapetinga 1] |BA |Wenceslau Guimardes 18] |MG |Muriaé 1100| |BA |Laje 64| |MG |Janaiba 62.989.890
_16)BA |Macarani MG |Sabara BA |ltapé 1010) |BA |Porto Segura MG |Campo Azul 267 70
_17|BA |Prado BA |Vereda BA |ltorord 910f |[BA |Milagres BA |Valenca 400001

BA |Ubaitaba BA |Aurelino Leal BA [Prado 83 BA |Pocdes G [Indaiabira 4.392.571

MG [Araijos BA |Iramaia RJ_|Petrdpolis 75 BA |Vereda BA [Juazeiro 4.111.97
20[MG [Campo Azul BA |Porto Sequro BA |Ibicaral 70! BA |Amargosa G |Espinosa .135.19

Source: S2iD (Brasil, 2022)

Although the state of ES had no significant impacts compared to other states, it was observed
that 30% of the municipalities in this state reported occurrences by Local Convective Storm.
among which the municipalities of Bom Jesus do Norte stand out in the top 20 by frequency of
occurrences (Table 10), with four registered events and Muniz Freire also with three. This last
municipality also stands out for having a significant number of people affected (1560) in
relation to its population density (27.15 inhab/km?). It is interesting to observe that Itapetinga
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and Bom Jesus do Norte, with high HDI, did not register affected people and are not in the Top
20 in the context of other variables analyzed.

Table 10 — Top 20 municipalities in the study area by storm frequency, with their corresponding
cumulative number of affected people, inhab/kmz and HDI.

OTHER DEMOGRAPHIC
MUNCOD 5T MUNICIPALITY #EVENTS AFFECTED DENSITY HDI
3136702|MG Juiz de Fora 5 59777 359,59 0,541
3302205|RJ ltaperuna 4 9.460 §6.71 0.654
3115300|MG Cataguases 4 5.748 141,85 0.613
3118403[MG Conselheiro Pena 4 2.300 14,99 0,761
2916401|BA ltapetinga 4 0 41,95 0,73
3201100|ES Bom Jesus do Morte 4 0 106,37 0,732
3303906|RJ Petrépolis 3 330.000 371,85 0,656
2914802|BA ltabuna 3 45870 473.5 0,693
3303005|RJ Miracema 3 25382 88.15 0,665
3151909|MG Pocrane 3 12.731 13 0,779
3166956|MG Serrandpolis de Minas 3 10.344 8,02 0,677
3302502|RJ Magé 3 10.000 585,13 0,538
3112802|MG Capitélio 3 5.000 15,68 0,639
3302106|RJ ltaocara 3 5.000 53.09 0,629
3301801(RJ Engenheiro Paulo de Frontin 3 6.279 99,57 0,655
3304706|RJ Santo Antdnio de Padua 3 6.000 67,27 0.7
2908002|BA Coaraci 3 5.842 417 0,709
3304557 |RJ Rio de Janeiro 3 2.976 5265.82 0,605
2912301 |BA Ibicui 3 2165 13.41 0,591
3203700|ES Muniz Freire 3 1.560 27,08 0.617
HUMAN DEVELOPMENT HIGH MEDIUM Low
INDEX (HDI) 0.7 -0.799 0.6 -0.699 0.5-0.599

Source: S2iD (Brasil, 2022); HDI (PNUD, 2022)
5.6.3 Analysis of extreme precipitation and streamflow
— Hydrological Droughts

We investigate hydrological drought patterns affecting priority basins for hydropower
generation, distributed in all regions of the country (see details in Cuartas et al., 2022). For this,
the time series of the Standardized Precipitation Index (SPI), the Standardized Precipitation
Evapotranspiration Index (SPEI), and the Standardized StreamFlow Index (SSFI) were used.
The SPI was calculated from the Climate Hazards Group Infrared Precipitation with Stations
(CHIRPS), the SPEI dataset was obtained from the Global Drought Monitor available on
(https://spei.csic.es/map/maps.html#months=7#month=4#year=2021) and the SSFI was
calculated from discharge data, obtained from the National Water and Sanitation Agency
(ANA) and from National Electrical System Operator (ONS).

In general, the frequency analysis by decades showed that the last decade (2010-2021) recorded
the highest recurrence of severe droughts (indices values < —1.3) since 1981 (Figure 33) for all
of the time scales (12, 24, 36, and 48 months). SPEI and SSFI detected higher frequencies of
severe drought events than SPI.

SPI SPEI SSFI
1981-1990 1991-2000 2001-2010 2011-2021 1981-1990 1991-2000 2001-2010 2011-2021 1981-1990 1991-2000 2001-2010 2011-2021
12 24 3648 12 24 3648 12 24 3648 12 24 3648 12243648 12 24 36 48 12 24 36 48 12 24 36 48
1 B1

12 24 3648 12 2436481224 36481224 3648

-120

- 100
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Figure 33 — Frequency of severe droughts (indices values < —1.3) by decades in the studied
basins.

Particularly in the last decade (2010-2021), droughts also occurred concomitantly in several
regions of the country, with noticeable impacts in different socio-economic sectors, which are
currently still being experienced. In most of the basins, the Mann—Kendall trend test showed a
downward trend in the SPI, SPEI, and SSFI time series from 1981 to 2021 (Table 11),
indicating an increased frequency of drought events (see Cuartas et al., 2022). This situation
highlights that the basins can be considered with critical situations regarding water availability
and, therefore, the urgent need to establish a preparation plan to mitigate the effects of drought
in these regions.

Table 11 — Tau statistic values from Mann-Kendall (MK) test.

Indices SPI-12 SPI-24 SPI-36 SPEI-12 SPEI-24 SPEI-36 SSFI-12 SSFI-24 SSFI-36

Basins | MK | Sen's | MK | Sen's | MK | Sen's | MK | Sen's | MK | Sen's | MK | Sen's | MK | Sen's | MK | Sen's MKI Sen's
B1 0.00 | 0.0000 | 0.04 | 0.0005 [ 0.07 | 0.0009 |-0.21 (-0.0023 |-0.25 | -0.0028 | -0.28 | -0.0030 | -0.35 | -0.0040 | -0.38 | -0.0046 [ -0.39 -0.0052
B2 -0.13-0.0014 (-0.14|-0.0015 |-0.17 [-0.0021 |-0.30 | -0.0030 | -0.39 | -0.0040 | -0.41 [ -0.0039 | -0.32 | -0.0037 | -0.34 | -0.0044 | -0.34 -0.0049
B3 -0.17|-0.0020 |-0.22 [ -0.0024 | -0.24 | -0.0031 [ -0.36 | -0.0035 | -0.42 [ -0.0050 | -0.43 | -0.0050 | -0.33 | -0.0038 | -0.36 | -0.0042 | -0.35 -0.0048
B4 -0.12{-0.0013 |-0.12 -0.0012 | -0.08 | -0.0009 | -0.24 | -0.0028 | -0.30 [ -0.0046 | -0.30 | -0.0055 | -0.43 | -0.0051 | -0.45 | -0.0061 | -0.45 -0.0072
BS -0.191-0.0020 |-0.23 [ -0.0024 | -0.24 | -0.0027 [ -0.26 | -0.0030 | -0.29 [ -0.0039 | -0.29 | -0.0045 | -0.41 | -0.0047 | -0.43 | -0.0056 | -0.43 -0.0066
B6 -0.121-0.0014 |-0.13 [-0.0018 |-0.11 | -0.0016 [ -0.02 | -0.0003 | -0.09 [ -0.0013 | -0.05 | -0.0008 | -0.13 | -0.0016 | -0.19 | -0.0025 | -0.20 -0.0027
B7 0.00 | 0.0000 | 0.04 | 0.0005 [ 0.11 | 0.0015 |-0.03 [-0.0004 |-0.04 | -0.0006 | -0.01 |-0.0001 |-0.04 | -0.0005 | -0.05 | -0.0007 [-0.02 -0.0002
B8 -0.04|-0.0005 | 0.01 | 0.0001 | 0.07 | 0.0008 (-0.23|-0.0019-0.22 (-0.0020 |-0.23 |-0.0018 | -0.18 | -0.0018 | -0.16 [ -0.0016 |-0.13 -0.0014
B9 0.02 | 0.0003 | 0.04 | 0.0005 | 0.07 | 0.0010 | 0.03 | 0.0003 | 0.03 | 0.0004 | 0.06 | 0.0007 |-0.03 |-0.0004 |-0.04 -0.0005 |-0.02 -0.0003

B10 -0.05 | -0.0005 | -0.05 | -0.0005 {-0.04 -0.0005 | 0.05 | 0.0006 | 0.05 | 0.0006 | 0.07 | 0.0008 [-0.03 [-0.0004 |-0.03 | -0.0004 |-0.02 -0.0003
B11 0.12 | 0.0015 | 0.18 | 0.0022 | 0.24 | 0.0038 | 0.08 | 0.0010 | 0.10 | 0.0011 | 0.15 | 0.0017 [-0.09 |-0.0012|-0.16 |-0.0022 |-0.16 -0.0024
B12 0.05 | 0.0006 | 0.08 | 0.0010 | 0.13 | 0.0020 | 0.07 | 0.0008 | 0.12 | 0.0013 | 0.14 | 0.0016 |-0.01 {-0.0002|-0.06 [-0.0007 [-0.04 -0.0005
B13 -0.14(-0.0017|-0.19 | -0.0026 {-0.24 [-0.0031 | -0.16 | -0.0020 | -0.23 -0.0031 | -0.23 | -0.0035 {-0.32 [ -0.0047 | -0.34 | -0.0057 | -0.34 -0.0061
B14 -0.14(-0.0016 |-0.21 | -0.0028 [ -0.26 (-0.0042 | -0.25 | -0.0020 | -0.39 [ -0.0027 | -0.47 | -0.0030 | -0.48 | -0.0065 | -0.51 | -0.0079 | -0.54 -0.0085
B15 -0.19(-0.0022|-0.27 | -0.0030 {-0.29 [ -0.0042 | -0.37 | -0.0040 | -0.43 | -0.0053 | -0.45 | -0.0063 [ -0.40 [ -0.0051 | -0.48 | -0.0066 | -0.50 -0.0076
B16 -0.03 |-0.0003 |-0.03 [ -0.0003 | -0.08 | -0.0010 [ -0.51 | -0.0043 | -0.65 | -0.0054 | -0.70 |-0.0061 | -0.29 | -0.0037 -0.40 | -0.0053 | -0.48 -0.0073
B17 -0.02 [-0.0002 | -0.04 | -0.0004 [ -0.07 -0.0008 | -0.23 | -0.0029 | -0.21 [ -0.0026 | -0.24 | -0.0035 [-0.25 | -0.0029 | -0.35 | -0.0044 | -0.38 -0.0058
B18 -0.06 | -0.0007 | -0.05 | -0.0007 {-0.07 {-0.0009 | -0.35 | -0.0040 | -0.43 [ -0.0048 | -0.50 | -0.0052 | -0.34 | -0.0053 | -0.32 | -0.0055 | -0.32 -0.0060
B19 0.02 | 0.0003 | 0.07 | 0.0009 | 0.11 | 0.0015 [-0.45(-0.0033 |-0.54 |-0.0038 (-0.61 [-0.0042 |-0.16 | -0.0021 |-0.18 [-0.0022|-0.18 -0.0022
B20 0.03 | 0.0004 | 0.04 | 0.0006 | 0.12 | 0.0023 |-0.48(-0.0042]-0.51-0.0046 |-0.50{-0.0049 | 0.01 | 0.0001 | 0.08 | 0.0008 | 0.12 0.0015

The results suggest that droughts are more intense and frequent due to the compound effect of
decreased precipitation and increased temperature, probably linked to the global warming
scenario. According to the IPCC, the decreased precipitation and increased surface temperature
result in increased evapotranspiration and decreased soil moisture, leading to negative feedback
processes that exacerbate drought events.

Although Brazil has increased its hydropower capacity after the 2001 energy crisis, from 75,570
MW in January 2006 to 108,739 MW in November 2021, the intense and severe drought events
in the past decade have substantially impacted the hydroelectricity generation in all of the
Brazilian regions, except for the northern region.

In a second performed study (submitted to Water under N° water-1756905), trends in
streamflow, rainfall and potential evapotranspiration (PET) time series, from 1970 to 2017,
were assessed for five relevant hydrological basins in Southeastern Brazil. The concept of
elasticity was also used to assess the streamflow sensitivity to changes in climate variables for
the annual dataset. Elasticity is a lumped representation of the hydrological effects of a
multitude of processes affecting the response of streamflow to variations in climate variables
(Zhang, Viglione & Bloschl, 2022). Elasticity estimators provide a measure of the streamflow
resilience to changes in meteorological variables, such as rainfall and potential
evapotranspiration, being particularly useful as initial estimates of climate change (Chiew et al.,
2014; Kim; Hong & Lee, 2013). Elasticity can also be understood as the percent change of
streamflow resulting from a 1% change in precipitation or other climate variables.

Significant negative trends in streamflow and rainfall, as well as significant increasing trends in

PET were detected. Elasticity revealed that 1% decrease in rainfall resulted in 1.21% - 2.19%
decrease in streamflow, while 1% increase in PET induced different reductions in streamflow,
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ranging from 2.45% to 9.67% (Figure 34). Both PET and rainfall computed to calculate the

elasticity showed positive results for some basins.
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Figure 34 — Rainfall and potential evapotranspiration elasticity of the streamflow calculated
using the non-parametric method (red bars), simple linear regression (blue bars) and multiple
linear regression (green bars). FUR: Furnas, EMB: Emborcacdo, MAS: Mascarenhas, TM: Trés
Marias and CAN: Cantareira.

The Trés Marias and Mascarenhas basins yielded the highest elasticity values, as well as the
lowest runoff and aridity indexes, which corroborates the concept of more sensitive streamflow
in less rainy basins. The Cantareira System did not yield high elasticity values, although its
rainfall and potential evapotranspiration anomalies were significant over the years (the largest in
this study), which led the streamflow production to reach critical levels, corroborating the
severe water crisis in the years 2014 to 2016. Considering the economic importance of SEB to
the Gross Domestic Product of the country and for the water supply of the Metropolitan Region
of Sdo Paulo City, the Cantareira System is here highlighted, due to its greatest streamflow
changes.

The results showed that PET has a considerably larger influence on streamflow anomalies than
rainfall. PET is well fitted by a quadratic in temperature with increases in PET following closely
increases in temperature. The PET influence is associated with secular changes in the Southern
Hemisphere circulation due to climate change. So it would seem that the PET contribution to
SEB streamflow could also be a secular change due to climate change. Although droughts are
not new in Brazil, the drought events in Southeastern Brazil are singular, not only for the
immediate effects, but also for the associated long-term impacts. These new climate conditions
have forced decision-makers to rethink public policies and management plans.

— Drought events and extreme heat

In the context of the intensification of drought impacts due to extreme heat, we also evaluated
the occurrence of compound drought-heat events in Central South America (see details in
Marengo et al.,, 2021). For this compound analysis, daily maximum temperature and
precipitation data from Climate Prediction Center (CPC) of NOAA, were used to estimate the
heatwave (Warm Spell Duration Index - WSDI) and SPI. Drought-heat compound events were
identified in September-November 2020 over Central South America, mainly over the Pantanal
wetland. In these regions, the SPI (Figure 35) shows exceptional drought conditions in areas
where the WSDI reached the 95th or 99th percentile for a window of 7 days or more (Figure
35b,c). Figure 35 shows the regions where the WDSI and SPI conditions required to define a
compound drought-heat are displayed.
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Figure 35 — SPI3 through November 2020 capturing drought in the study area (red colors) and
Warm Spell Duration Index (WDSI) for the 90 -99 th percentiles for B) 4 -7 days, and C) for >
7 days, from September to November 2020. Source: Marengo et al., 2021.

For September-October 2020, Figure 36 shows regions where the WDSI and the conditions for
exceptional drought SPI 3 < -2.0. The area affected by the drought-heat compound was
identified over central-western Brazil, northern and eastern Bolivia, northern Argentina, and
Paraguay, which cover the Pantanal wetland. This compound event was associated with specific
hazards, such as high fire risk (Marengo et al., 2021).
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Figure 36 — Spatial map showing the exceptional event of the compound drought-heat events
from September to November 2020. (Exceptional event: WDSI > 7 days and SPI3 < -2).
Source: Marengo et al., 2021.

5.6.4 Assessment of historical disaster databases related to the Itajai and Northeast
Regions: Deslnventar System and S21D

In the INCT-MC2 progress report for the year 4 of the project (2021), the results of the
assessment of the economic costs of flash floods in the Itajai River Municipalities were
presented. Hydrological events, and especially flash floods, were responsible for the greater
material, economic and social losses in the region, between 2010 and 2016. In the last year, an
assessment of socioeconomic and environmental impacts of the flash floods in those
municipalities was conducted.

— Analysis of hydrological, flash floods and other disasters in terms of human and
environmental damage, from 2010 to 2016, in Itajai basin municipalities.

61



Report Year 5, Thematic Project: INCT MC Phase 2 (National Institute of Science and Technology for Climate
Change-Phase 2)

The study area was selected based on the results of Aguilar-Mufioz (2014), who identified 24
municipalities potentially exposed to flash floods in the Itajai river basin. This basin covers an
area of around 15.000km? (Figure 37), is part of the South Atlantic hydrographic region, whose
rivers are born east of Serra Geral and have their mouths in the Atlantic Ocean. The largest
channel is the Itajai A¢l River, formed by the confluence of the Itajai do Oeste and Itajai do Sul
rivers. On its way from the municipality of Rio do Sul to its mouth, in the city of Itajai, it
encounters the rivers Itajai do Norte (also known as Hercilio), Benedito, Luis Alves and Itajai
Mirim. The last section of the channel, from the meeting of the Itajai A¢l and Itajai Mirim
rivers to the mouth is called Itajai.
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Figure 37 — Study area. The numbers in the elevation model indicate the approximate location
of the urban centers of the 23 municipalities: 1. Alfredo Wagner; 2. Ituporanga; 3. Aurora; 4.
Taid; 5. Rio do Oeste; 6. Laurentino; 7. Rio do Sul; 8. José Boiteux; 9. Ibirama; 10. Lontras; 11.
Apiuna; 12. Ascurra; 13. Doutor Pedrinho; 14. Benedito Novo; 15. Timbd; 16. Indaial; 17.
Blumenau; 18. Gaspar; 19. Vidal Ramos; 20. Botuvera; 21. Brusque; 22. Luis Alves; 23.
Itajai/Navegantes. The letters indicate the sub-basins of the Itajai basin: A) Itajai do Sul; B)
Itajai do Oeste; C) Itajai do Norte; D) Benedito; E) Luis Alves; F) Itajai Mirim; e G) Itajai-AcU.
Source: Adapted from Aguilar-Mufoz (2014).

Concerning to Human Damages, floods in Brazil caused the highest number of deaths
compared to other events (58% - see Table 12) in the analyzed period. The same trend (37%)
can be observed in the analyzed municipalities of the Itajai basin (Figure 38). On the other hand,
the percentage of people affected by flash floods was much lower (14%) for the country, but
still high for the municipalities in this study (24%).

Table 12 — Comparison between the impacts of disasters in Brazil from the EMDAT and S2iD
databases, period 2010-2016: total events and detail for hydrological events.
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EM-DAT S2iD
Total 61 19.735
Records | Hydrological 29 4.626
Flash Floods 3 2815
Total 2.493 1.908
Deaths | Hydrological 1.563 1.291
Flash Floods 60 1.098
Total 34 840 264 78.968 669
‘“;tz;tlf Hydrological 2811311 20 855 567
Flash Floods 50.600 11.113.694
Total § 10420613860 % 302372581977
losses | Hydrological $ 3299022390 | % 9.725403.070
Flash Floods | § 106.218.370 | $§  5.928.325.059

Source: S2iD data from UFSC-CEPED 2021
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Figure 38 — Proportion of human damage by type of events in the municipalities of the study

area.

The year 2011 was the worst of the analyzed period, with the highest proportion of human
damage (categories analyzed: affected, dead, injured, evacuated and relocated) in all
municipalities in the study area, caused by flash floods. In Figure 39, the number of people
affected (82,598 inhabitants) and evacuees (11,302 people) stands out in relation to the other

categories.
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Figure 39 — Annual cumulative human damage by municipality.
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Figure 40 shows that the municipality with the most people affected by disasters in the period
was Blumenau (total hydrological events: 355,036). The second most affected in the period was
Itajai (total of events: 48,860; hydrological: 48,255), followed by Gaspar (total of events:
45,806; hydrological: 30,462).
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Figure 40 — Total number of people affected and evacuated by municipality and by event type.

It can be seen in Figure 41 that the municipality with the most people affected by flash floods
was Gaspar, with 30,462 people affected, followed by Navegantes (26,811: 20,891 in 2011 and
5,920 in 2010) and Blumenau (22,036 this only for 2011 event). Almost all of those affected in
Itajai were due to hydrological events, 21,931 of which were due to flash floods.
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Figure 41 —Total affected and evacuated by flash floods and by municipality.

From disaggregated information on the affected population, it is possible to identify patterns of
behavior that can serve to develop prevention and adaptation campaigns, as observed by Terti et
al. (2017). “studies on aggregated flood disaster death data provide a first indication of
vulnerability factors—namely age, gender and activity—which are important for analyzing the
causes of flood fatalities” (Jonkman and Kelman, 2005). Nevertheless, from S2iD data is not
possible to know details about gender, age or mental or physical health conditions of affected,
dead, injured, evacuated or homeless people; this type of information is useful for, for example,
inferring the degree of vulnerability and/or exposure of these people: adult men tend to be more
frequently exposed to risky situations, for example, crossing flooded streets (Knocke, 2007).

-Environmental impacts
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Concerning to Environmental Impacts, environmental sector damages have been severely
simplified from AVADAN to FIDES; in AVADAN there were two categories of impact, (i)
damage intensity (values from one to four) and (ii) estimated value. The data refer to natural
resources in subcategories (i) water (sanitary sewage, industrial effluents, chemical residues,
others), (ii) soil (erosion, landslide, contamination and others), (iii) air (toxic gasses, suspended
particles, radioactivity and others) and (iv) flora and fauna (deforestation, burning, predatory
hunting, others). In FIDES, only the presence or absence of the type of damage is recorded
(water, air, soil and water resources) and it is only possible to select the percentage of the
population affected by the municipality (0% to 5%, 5% to 10%, 10% to 20% and above 20%)
and the percentage of fires in parks, environmental preservation areas (APA) and permanent
preservation areas (APP) (up to 40% or above 40%).

Additionally, analyzes were performed considering each data period: AVADAN 2010 and
2011; FIDES 2012 to 2016.

AVADANS. Of the 31 registered occurrences (Table 6), 60% correspond to flash floods in
Gaspar, especially in 2010. Although the main event is flash floods, in the formats it is stated
that the damage was also related to other events, for example, landslides, soil erosion and deep
fluvial and pluvial erosion. This is because several events usually occur in sequence.

Table 12 — Environmental damages reported at AVADAN.

Environmental Records Values

Damage

AVADAM 2010 2011 Total 2010 2011 Total
All events 5 26 31| 448248 4.827.75 | 9.310,234
Hydrological ] 23 28| 448248 4.598,39 9.080,88
Flash floods 5 18 23 4482 48 3.215,01 7.697.50

FIDES. In the FIDES period, “water contamination” was the most reported variable,
showing the highest percentages of the affected population (Figure 11). Vidal Ramos
municipality stands out where the 2013 and 2015 flash floods affected more than 20% of the
population, highlighting that “Due to the heavy rains, there was an increase in the volume of
water courses, causing barriers, landslides, and all the organic matter coming from the crops,
went to streams and rivers, peaks of turbidity levels above 400 ppm occurred, causing great
difficulty in the treatment of water distributed in the city” (SC-F-4219200-12200-20150918).
According to the Vidal Ramos Municipality’ FIDES report, soil damage is usually a
consequence of landslides and garbage transported by water. As an example, he highlights the
2016 flood in Apiuna: “In the downtown district, due to the very large volume of water, we had
some homes with a lot of garbage deposited inside or on the land. Also, in the locality of the left
bank, we had houses invaded by the waters, bringing a lot of dirt and contaminating the soil in
these places.” (SC-F-4201257-12200-20161231).

The proportion of environmental effects caused by flash floods reported in FIDES is small and
is limited to soil and water, as seen in Figure 42.
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Figure 42 — Environmental damage recorded in FIDES, by year and type of event

From the information recorded in the FIDES forms, it is not possible to make in-depth estimates
of the environmental cost of disasters, although this sector is increasingly present in
international guidelines on risk management. In the most recent Global Assessment Report
(GAR), for example, it is mentioned that there are “pitfalls in economic and governance systems
[...]JThe first pitfall is the tendency to exclude key values, such as the value of human life and
biodiversity [...]” (UNDRR, 2022, p. 5).

-Assessment of socioeconomic drought impacts in the semi-arid region from 2002 to 2020.

In this project step, drought-related disaster data concerning the municipalities located in the
states of Ceara and Pernambuco from 2002 to 2020 will be organized and used to assess the
socioeconomic impacts of droughts.

Historically, the northeast region is marked by droughts that can be understood as a climatic
extreme caused by the precipitation deficit, which results in low water availability for different
human activities. The effects of drought build up over a long period and continue for several
years after the event ends. Therefore, drought can cause serious impact on the agricultural,
environmental, social and health sectors (Van Loon, 2015).

Various methods and indicators have been developed to identify drought events. Among the
indicators, the Standardized Precipitation Index (SPI) developed by Mckee et al. (1993) is one
of the most commonly used for drought monitoring.

The present study (in progress) aims to qualitatively and quantitatively evaluate drought events
in the state of Ceard, identifying the beginning and end, duration, intensity and severity as well
as investigating social and environmental data in order to find patterns of associated impacts.
For the analysis of droughts, data on rainfall, streamflow and storage level in reservoirs will be
used. Aiming to investigate the correlation of the associated impacts, data on waterborne
diseases, sanitation, agriculture and tourism will be analyzed as shown in Figure 43. Among the
expected results are identifying drought events and the association of possible impacts on
sanitation, social and health. The results will be disseminated in technical-scientific events.
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Figure 43. Flow chart of steps to be carried out in this study as well as the expected results.

— "Drought Risk™ in municipalities previously defined as priorities due to the recurrence
of drought events

Drought risk is composed of variables representing vulnerability, adaptive capacity, and drought
hazard conditions. In this project phase, the drought risk was formulated and focused on
smallholder agriculture. For this, information from the Brazilian Agricultural Census of 2017
was used. The socioeconomic variables representing vulnerability (V) and adaptive capacity
(AC) were organized on a municipal scale and included the income of the rural establishment,
the proportion of establishments that are part of cooperatives and associations, and the financial
dependence on their agricultural production. The drought hazard (H), in turn, is composed of
precipitation data, the vegetation health index, and soil moisture. Then, the risk (R) is given by
R =[(V+AC) x X) + (H x (1-X)], where X represents the weight of each component.

Figure 44 shows the drought risk considering the planting occurred in January, March, July, and
August 2021. In general, the highest number of municipalities with moderate, high, and very
high risk occurred from June to October of 2021. Figure 44b shows the drought risk for
February, which is the critical period for planting in January; it is observed that 17
municipalities are classified with moderate risk. Figure 44c shows the end of the cycle that
started in January 2021, pointing out 13 municipalities with moderate risk and 87 with low risk.
Figures 44c, f, i, and I, show the end of the cycle of the generic culture (up to 90 days) for the
study area. The municipalities categorized with moderate to very high risks are those with
greater chances of a possible impact on family farming.

It is noteworthy that the municipalities whose planting was carried out in July ended the cycle
with 7 municipalities classified as very high risk, 50 as high risk, and 14 as moderate risk
(Figure 441). The municipalities whose planting was carried out in July ended the cycle with 7
municipalities classified as very high risk, 50 as high risk, and 14 as moderate risk (Figure 13-I).
As for the municipalities with possible planting in August, the cycle ended with 44
municipalities with very high risk, 13 high, and 13 moderate. Finally, it is worth mentioning
that the methodology is still under construction and development and that this is a provisional
result. In addition, it is important to highlight that drought risk mapping is essential to support
drought impact mitigation actions and drought preparedness plans. From the drought risk
mapping, it is possible to prioritize actions for the municipalities most affected by the drought.
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Figure 44 - Case study: Drought risk considering planting in January, March, July, and August
2021.

— Disaster vulnerability analysis of small towns in Brazil

Considering that most of the global urban population lives in cities with less than one million
inhabitants and that in Brazil it is estimated that more than 45% of the population lives in cities
with up to 100,000 people, many of them prone to disaster risks, a study was conducted to
assess the vulnerability and capacities of small Brazilian municipalities to reduce risks,
especially those related to landslides and floods (Ribeiro et al., 2021). To this end, 234
municipalities located in the South and Southeast regions of the country (113 and 121 cities,
respectively) were classified into two population classes, that is, municipalities with 20,000 to
50,000 inhabitants (Class A4) and those with 50,000 to 100,000 inhabitants (Class A4). A5).
Such municipalities are characterized by high levels of municipal human development and the
availability of municipal master plans. Statistical analysis of a set of 30 quantitative indicators
and 40 qualitative indicators revealed that the vulnerability of populations and municipal
capacities are mainly related to economic sectors, public policies and the size of cities, that is,
vulnerability and coping capacity were associated the economic activities carried out in the
municipalities, which were mainly characterized by: cities dependent on the agricultural sector;
dependent on external resources; those characterized as labor reserves; and industrial cities.
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Considering cities separately by population size, Figure 45 shows that Class A municipalities
have greater vulnerability associated with populations with lower educational and income
levels, whose municipalities have economies based mainly on the agricultural sector and that
lack basic health services and transport. In Class A5, the greatest vulnerability is related to
locations with precarious infrastructure, the result of rapid population growth rates that have not
been accompanied by urban development.

Therefore, municipal master plans and high levels of municipal human development do not
guarantee better urban infrastructure or specific risk management legislation. Although legal
tools recommending disaster risk management policies have been proposed, such tools are
insufficient to reduce vulnerabilities and increase capacities in small Brazilian cities.
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Figure 45 - Distribution of overall municipalities related to all municipalities analyzed. Source:
Ribeiro et al. (2021).

— Risk communication

Considering the better conditions on the ongoing evolution of COVID-19 pandemic, we are
organizing a live focus group with the public servants from the Blumenau municipal
government city, which will be realized in the second semester of 2022. Focus groups consist in
a research technique that collects data through group interaction on a topic determined by the
researcher (Morgan, 1996). A moderator guides the participants' interaction to respond to open
questions about topics of interest, allowing the group to explore them from as many angles as
they want (Longhurst, 2003). This technique enables collating opinions of many people
compared to individual interviews. The main advantage of focus groups compared to individual
interviews is the creation of a potential synergy between the participants, resulting in a
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productive debate. For this purpose, an active role is demanded of the researcher to conduct a
discussion for data collection purposes.

The focus groups participants from Blumenau will be invited to discuss the following topics (i)
the main sources of information about climate change; (ii) the comprehension about news and
reports from the gray literature; (iii) the difficulties to apply the knowledge in the daily routine
at the

As a complementary activity, we developed a risk perception assessment of the public servants
of the Blumenau city hall mainly from the departments of protection and civil defense, urban
planning and environment. These professionals were chosen for the present study due to their
fundamental role in disaster risk management, especially regarding the potential to formulate
structural and non-structural measures to reduce the disaster impacts. It is relevant furthermore
to investigate whether municipal technicians perceive climate changes in their daily lives and in
their work practice.

The consultation to the participants will be carried out through an online form, containing 8
questions about profile and 9 specific questions about the perception of climate risk. The
questions address aspects related to climate change, its occurrence, impacts, access to
information, challenges for the management and the role of public management. The use of
questionnaires for climate perception is common for socioenvironmental studies (Soriano et al,
2017; Cesco & Ceolin 2017; Siegrist & Gutscher 2006).

The questions on the form will be mandatory due to the cross analysis between the questions,
mainly the participants' profile and their perceptions of risk will be sought. The participants will
be invited to answer the form once again after one year.

The process to the Brazilian National Committee for Ethics in Research (Conep) was submitted
in December 2021 (Process 57581821.6.0000.0008). We received the first report in May 2022
demanding some adjustments to the project. An updated version was immediately submitted,
and we are waiting for a final report.

— A tool for Assessment of Cities Vulnerability and Development of Adaptation Strategies
- Climate Vulnerability Indicators

Looking for assessment of socioeconomic and environmental impacts of extreme events in pilot
municipalities: present and future, during Year 5 efforts were put in order to continue the
analysis of future changes of the aforementioned extremes using CMIP6 simulations. To
provide risk assessment for stakeholders to elaborate public policies of mitigation and
adaptation in urban areas, we are developing a vulnerability tool, which will be concluded in the
following months. It will be presented and discussed in a virtual meeting to the members of
Blumenau Secretariat, which are supporting the research, as well as to other local stakeholders
indicated by them. After that, we will propose together with Blumenau stakeholders the
establishment of adaptation strategies to support the local development, considering climate
change risk.

The tool named SisVuClima - Cities is based on Climate Vulnerability indicators, which are
being built for the city of Blumenau, Santa Catarina, as a case study. SisVuClima is an index
developed by FioCruz, which was tested for some regions of Brazil and allows comparison
between cities regarding its potential impacts to climate change. However, following the scope
of INCT-2, we advanced and an adaptation to apply it in Blumenau at an intra-municipal level
was made. After its development, the index was inserted into an online software platform, that
will allow the city manager (who is responsible for it), to update it when new
environmental and socioeconomic information becomes available. This tool should be used for
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planning strategies and actions that mitigate the impacts of extreme rainfall-related disasters,
improving the city's resilience to climate risk and strengthening the development.

The Conceptual Framework of Sis\VuClima is presented below (Figure 46) and it was proposed
to identify different vulnerability categories at local level. The vulnerability index uses a
framework based on Sensitivity and Adaptive Capacity.

I Hazard

| Sensitivity

| Adaptive Capacity |

v

| Impact l

Figure 46 — Conceptual framework to assess vulnerability to climate change and also how the
vulnerability is related to exposure, hazard and impacts.

The Index adapted to Blumenau is focused to evaluate vulnerability for each district. The Each
index, sub index and indicators, for district level, that are being applied to operationalize the
assessment of urban vulnerability to climate in the city of Blumenau are presented in Table 13.
The indicators were defined considering the framework developed for identifying Brazilian
medium cities' vulnerability to extreme rainfall-related disasters and the availability of official
data provided by Blumenau.

Table 13 — Description of index, subindex, and indicators by scale of analysis neighborhood, to
operationalize the assessment of urban vulnerability to climate in the city of Blumenau.

Index Subindex Indicator
Natural Environment Green area, including squares, parks, and
forests
Housing Conditions Households in subnormal agglomerates

Households in flooded areas

Sanitation Piped domestic sewage, connected to the
general sewage network

Sensitivity Households with availability of garbage
collection service

Households supplied by a general piped
network

Urban Mobility Escape Routes
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.- ]
Basic health and education | Health equipment in disaster-prone areas

services Educational equipment in disaster-prone
areas

Climate-Sensitive Morbidities [ Incidence and proportion of diseases
related to major disasters in the

municipality
Vulnerable Groups Child population (children up to 5 years of
Adaptative age in the total population)
Capacity
Poverty Income below the poverty line (earning

less than %2 minimum wage)

Literacy (illiterate people over 25 years
of age)

Private rented homes, without public
lighting and on an unpaved street

All indices were be calculated through SisVuClima Cities, a software created to calculate,
update and permit visualization of the indexes, as presented in Figure 47.

SisVuClima-CITIES

Welcome
Climate Vulnerability Generation and Visualization System for Cities

Select one of the options below

Gs»srata Indicators View Indicators Rwlstrauun Data

it o ate indicators Select thy Select thi
from t s1nr\ws[eec in the system. maps of the generated results and egistered in th
download the index results.

As shown in the framework presented in Figure 47, in order to advance in the analysis of the
impacts of climate change, it is still necessary to cross this result (vulnerability) with the
climatic dimension associated with each hazard. That is, for the next year we will evaluate the
impacts at local level using the information developed in the Year 4 (that shows the increase of
rainfall extreme events related to landslides and flash floods based on CMIP6 results) with the
vulnerability index described previously. The purpose of this next step is to highlight the
different climate risks that affect Blumenau at local level, finding hotspots, and provide accurate
assessments of adaptation actions to disaster risk reduction and increasing resilience.

5.6.5 Analysis of extreme events, future projections under climate change and
consequences for urban areas

Climate model precipitation is the foremost input for hydrological models in climate change

risk assessment. However, some aspects of precipitation (e.g., frequency, seasonality, and
extremes) are usually not well represented by climate models, especially at the regional scale
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and in the tropics. It is important to evaluate the marginal, temporal, and spatial aspects of
CMIP5 and CMIP6 precipitation to be used as input for downscaling studies and risk
assessments. This is done for Southern Brazil which is one of the study areas of this project
(Pereima et al. 2021). This region is in the transition between tropical and subtropical climates
with diverse rainfall generation mechanisms and complex topography. We compare the multi-
model-ensemble mean (MME) and a constrained ensemble (CE) of CMIP5 and CMIP6 against
a high-resolution precipitation data grid. The constrained ensemble is obtained using a
weighting approach that minimizes the difference between the simulated and observed
cumulative distribution functions. We find that CMIP6 outperforms CMIP5 for most metrics,
especially in the simulation of the seasonal cycle and the spatial distribution of precipitation.
Simulated precipitation is more seasonal and more spatially dependent than the observations,
with a dry bias characterized by lower precipitation amounts and higher consecutive dry days.
Our analysis suggests that the models are not able to reproduce the transition between tropical
and subtropical climates in this region as well as the passage of frontal systems. Our
recommendations are that future studies using CMIP6 should focus on those regional
mechanisms of precipitation variability. Nevertheless, further analysis of the CMIP6 outputs
shows that atmospheric blocking will intensify over Southeast South America leading to more
frequent, intense and prolonged droughts, land and marine heatwaves in this region (Costa and
Rodrigues 2021).

Another important aspect is to identify the co-occurrence of floods and soil moisture. A
coincidence in the timing of floods and their drivers can be used as a proxy for the causality of
flood generation (Changas et al. 2022). The relationship between the seasonality of floods,
maximum annual rainfall, and maximum annual soil moisture data of 886 basins in Brazil for
1980-2015 sheds light on process controls of flood generation. Floods tend to occur at the same
time of year as soil moisture peaks and lag behind rainfall peaks by 3 weeks (Fig. 48). In
Amazonia, central and northern Brazil, flood timing is more correlated with the timing of soil
moisture peaks than with that of rainfall, which is interpreted as resulting from high subsurface
water storage capacities. In southern and southeastern Brazil, on the other hand, flood timing is
highly correlated with both soil moisture and rainfall because of low subsurface water storage
capacities. These findings can support flood forecasting and climate impact studies.
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Figure 48: Circular correlation between the interannual variability of the timing of (a) floods
and maximum annual rainfall, (b) floods and maximum annual soil moisture. Both (a) and (b)
are obtained with interpolation using block kriging. (c) Spatial variability of the correlations
with maximum rainfall (blue boxes) and maximum soil moisture (green boxes) over each
hotspot. The numbers above the boxplots indicate the percentage of basins with significant
correlations (o = 0.05). The hotspots are Southern Amazonia (SA, n = 11), Northern Amazonia
(NA, n = 11), Central-West (CW, n = 34), North (N, n = 22), Southeast (SE, n = 65), and South
(S, n =37). Extracted from Chagas et al. (2022).
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Finally, much of the climate information, such as the outputs from CMIP5 and CMIPG6, is
presented in a form that cannot be used by the stakeholder and end-users. There is a widely
accepted gap between the production and use of climate information. It is also widely accepted
that at least part of the reason for this situation lies in the challenge of bridging between what
may be characterized as ‘‘top-down’’ approaches to climate information on the global scale, and
local decision contexts, which necessarily take a ‘‘bottom-up’’ perspective, in which climate
change is just one factor among many to consider. After reflecting on how the climate
information for adaptation can be more widely available, a set of recommendations was defined
(Rodrigues & Shepherd 2022). One is the need to grapple with the complexity of local
situations, which can be addressed by expressing climate knowledge in a conditional form. A
second is the importance of simplicity when dealing with deep uncertainty, which can be
addressed through the use of physical climate storylines using Bayesian networks. A third is the
need to empower local communities to make sense of their own situation, which can be
addressed by developing *‘intermediate technologies’’ that build trust and transparency.

5.7 Economy and impacts in key sectors

5.7.1 Highlights of Year 5

The most important results achieved by the group during the fifth year of the project are related
to continuing applications of different tools and databases developed in the first years of the
project by various modeling initiatives related to some of the ongoing projects. Different
interregional input-output systems for various regional settings in Brazil have been used to
calibrate CGE models. Such databases were used, for instance, to calibrate (i) a model for the
Brazilian watersheds, and (ii) a model for S&o Paulo Metropolitan Region. In both instances,
researchers have concluded the model integration with hydrological models developed in
collaboration with the subcomponent “Water Security”. In the first case, a study on “Climate
Change, Water Resources and Economic Impacts: An Analysis of Brazilian Hydrographic
Regions” has been concluded (Rocha, 2022 -- Ph.D.dissertation). In the second case, the Ph.D.
dissertation “Mudangas Climaticas, Secas e Impactos Economicos: Uma Analise para a Regido
Metropolitana de Sdo Paulo” (Sass, 2021), coadvised by Eduardo Mario Mendiondo (“Water
Security” leader), was defended.

The regionalization method had been tested and implemented in different countries, such as
Angola, Chile, Colombia, Greece, Iraq, Paraguay, Mexico, Morocco, and Ukraine. In this fifth
year, the applications developed for Colombia will be published as part of an edited volume by
Springer on “The Colombian Economy and its Regional Structural Challenges”. The project
with the Banco de la Republica is partially linked to our INCT and proposes to replicate some
of the INCT-MC features in the Colombian case. Given the project’s focus, we adapted one of
its transversal themes (“economy and impacts on key sectors”) to Colombia. During fourth and
fifth years, we addressed issues related to structural features of the Colombian regional system
using the tools box developed in this project.

The objective of the subcomponent remains the same:

. “To provide policymakers and society in general with quantitative results of rating
studies of the economic costs associated with impacts of climate change, to subsidize a more
systematic way, the design of sectoral and global public policies aimed at reducing climate
vulnerability.”

Activities of Work Package # 1 (Integrated modeling) have focused on developing integrated
modeling approaches to generate quantitative results associated with the impacts of climate
change. We continued to focus on two areas that received more attention in years 1-4: (i)
dealing with uncertainty in agriculture productivity models and the implications for economy-
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wide impacts; and (ii) exploring the effects of climate on demographic variables, mainly fertility
rates and, now, health.

We have also added two other key areas, since years 3-4, which include: (i) the water and
economic modeling integration; and (ii) modeling uncertainty and risk assessment in the context
of unexpected events. In the latter case, we have teamed up with colleagues from the Civil
Engineering Department at UNAM (Mexico), led by Prof. Mario Ordaz, to devise alternative
methodological approaches to integrate risk assessment models and CGE models. Using
modeling of earthquakes in Chile, this partnership has advanced in bringing additional insights
and understanding of the economic consequences of unscheduled events. We hope to learn from
this modeling experience to inform groups from the INCT better and elsewhere dealing with the
economic impacts of sea-level rise. A first joint paper has entitled “Risk caused by the
propagation of earthquake losses through the economy” has been published in Nature
Communications (https://www.nature.com/articles/s41467-022-30504-3).

During the fourth and fifth years of INCT MC 2, the activities related to Work Package #2 have
been focused on two main themes: (i) development of land-use models for assessing the
potential for cattle raising intensification in Brazil; and (ii) development of econometric models
to assess adaptation to climate shocks through rural labor market reallocations.

0] Development of land-use models for assessing the potential for cattle raising
intensification in Brazil

After focusing on agricultural land use efficiency in the Brazilian Legal Amazon during the
third year of the project, the activities on land use modeling were devoted to cattle raising in the
fourth and fifth years. In particular, research efforts focused on degraded pasture recovery in
Brazil. Degraded pasture is a significant liability in Brazilian agriculture, but restoration and
recovery efforts could turn this area into a new frontier for agricultural yield expansion and
forest restoration. Recovery of degraded lands is a key strategy for achieving food security
goals, and the Brazilian agricultural sector could play a leading role in this initiative. The
country is an agricultural powerhouse, but it has also accumulated around 100 Mha of degraded
pasturelands. Implementing restoration and recovery actions would result in significant
environmental and economic gains.

In order to investigate this issue, José Féres teamed up with Rafael Feltran-Barbieri from the
World Resources Institute to measure the potential economic and environmental gains
associated with degraded pasture recovery in Brazil. Simulations showed that the recovery of 12
million ha of degraded pastures could generate an additional production of 17.7 million bovines
while reducing the need for new agricultural land. More efficient allocation of degraded and
native pastures for meat production and forest restoration could provide land enough to comply
with its Forest Code requirements fully. These findings suggest that degraded pasture recovery
and restoration is a win-win strategy that could boost livestock husbandry and avoid
deforestation in Brazil.

Another important message from the paper is that, since only 1% of Brazilian municipalities
contains 25% of degraded pastures, focusing pasture recovery efforts on this small group of
municipalities could generate considerable benefits.

Rural credit can have a significant impact in reducing cattle raising inefficiency. This is an
important bottleneck for economic and productive gains. On average, livestock farms invest 7—
30 times less than necessary to recover pastures. On the other hand, rural credit finances only
US$ 1 of every US$ 4 invested in livestock. Therefore, it is important to redirect working
capital for investment.
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The ABC Program, especially the subprogramme ‘Recovery of Degraded Pastures’, must be
broadly expanded. One first step can be redirecting resources from rural savings and
constitutional funds with controlling interest and currently available funds to promote pasture
recovery without being linked to specific programs.

The paper was published in the journal Royal Society Open Science
(https://doi.org/10.1098/rs0s.201854).

(i) Climate change adaptation through rural labor market adjustments

The paper on labor supply responses to weather shocks, which was published during the fourth
year of the project, motivated an internal webinar to promote channels of integration between
the two work packages of the component. The webinar/internal meeting took place on August
21, 2021, hosted by NEREUS, at USP, with the discussion led by José Féres.

The fifth year of the research project was also devoted to finding ways of integrating the land
use findings with the computable general equilibrium model. In particular, results from the
papers published in Land Use Policy (see third-year report) and in Royal Society Open Science
(see above) serve as inputs to the CGE model in order to address the following questions:

0] Which are the general impacts on the economy associated with an improvement in
land use and agricultural efficiency?

José Féres and Marcelo Ferreira from the Federal University of Goias showed plenty of room
for agricultural land intensification: farmers could reduce agricultural land use by 87.4 % and
produce the same output quantity while holding other input quantities constant. This means that,
in this region, it is possible to achieve expressive reductions in land use without decreasing
agricultural production. This finding also indicates that agricultural production could increase
without resulting in further deforestation pressures.

During the fifth year of the project, the authors teamed up with researchers from FEA-USP to
incorporate these findings as a shock to the CGE model. Work is still ongoing and we expect to
evaluate the impact of improvements in land-use efficiency on macroeconomic aggregates
(sectoral and overall GDP, agricultural employment, etc.)

0] Which are the general impacts on the economy associated with cattle raising
intensification?

José Féres and Rafael Feltran-Barbieri showed the potential economic and environmental gains
associated with cattle raising. The research will be extended by incorporating the main results
into the CGE model developed by FEA- USP. We expect to evaluate the impact of
improvements in cattle stock rates on macroeconomic aggregates (sectoral and overall GDP,
agricultural employment, etc.). In addition to that, we also expect to undertake a cost-benefit
analysis associated with redirecting rural credit funds to pasture recovery. A Master student is
working on a proposal to develop this topic.

We have also continued developing specific projects within the INCT Climate Change Project,
complementing the funding received. In this context, the following projects funded by Fapesp
should be mentioned: (i) “Urbaniza¢io e Mudangas Climaticas: Analises de Impacto na Regido
Metropolitana de Sdo Paulo” (Doctorate, 2018/08833-5, granted); (ii) “Agricultural and Agro-
Industrial Sustainability in Chile: Modeling the Impacts of Climate Change and Natural
Disasters in an Integrated Framework” (CONICYT - Regular Research Project, 2018/08337-8,
granted); (iii) “Fertility and Inequality: Evidence from Brazil “ (Fellowship Abroad,
2018/06782-4, granted); (iv) “Uma Analise Espacial de Impacto da Acessibilidade & Agua na
Producdo Agropecuaria do Semiarido Brasileiro” (Scientific Initiation, 2018/11799-3, granted);
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(v) “The Economics of Low Carbon Markets — 2018 (Scientific Event Organization,
2018/17781-9, granted); (vi) “Assessing the Climate and Weather Effects in Brazil using Panel
Data” (Fellowship Abroad, 2018/02081-1, granted); (vii) “The Economics of low Carbon
Markets” -- 2019 (Scientific Event Organization, 2019/13756-2, granted)

Throughout the five years, we have also succeeded in receiving additional funding from
Instituto Escolhas for master and Ph.D. students: (i) “O impacto da crise hidrica no sistema
publico de saide da Regido Metropolitana de Sdo Paulo”, Tales Rozenfeld (Ariaster Chimeli);
(i1) “Transicao florestal e instituicdes: evidéncias dos tltimos 50 anos no estado de Sdo Paulo”,
Keyi Ando Ussami (Ariaster Chimeli); (iii) “Choque China: efeitos sobre saude e meio
ambiente no Brasil”, Victor Simdes Dornelas (Ariaster Chimeli); and (iv) “Mudangas
Climéticas e Secas no Brasil: Uma Andlise Espacial Integrada a partir de Modelos IEGC e
Monitoramento Climatico no Semi-Arido Brasileiro”, Bruno Proenca Pacheco Pimenta
(Eduardo A. Haddad). Since January 2020, there is a member of the group with a Capes
doctoral scholarship (88887.493251/2020-00): “Modelagem Integrada de Sistemas Econdomicos
e Hidrologicos com Base nas Unidades de Planejamento Hidrografico do Brasil”, Ademir
Antbnio Moreira Rocha (Eduardo A. Haddad).

Finally, we succeeded in other initiatives for additional fund raising, including a project funded
by the World Resources Institute, the New Economy for the Amazon (NEA) project; and
collaborations with COPPE-UFRJ in projects for the states of Minas Gerais and Pernambuco,
and the ongoing project with the MCTIC “MODELAGEM E CONSTRUCAO DE BASE DE
DADOS DE SOLUCOES E INDICADORES DE PLANEJAMENTO URBANO
SUSTENTAVEL/OICS DO PROJETO GEF”.

5.8 Modelling the earth system and production of future climate scenarios to
study Vulnerability, Impacts and Adaptation

5.8.1 Development of the Brazilian Earth System Model - BESM
This includes the following activities:

- BESM3.0 - (Global Atmos BAM1.2 sigma coupled to Global Ocean MOM6 via FMS coupler
from NOAA/GFDL) version has been completed, incorporating the latest developments
on ocean modeling of GFDL, with the global ocean model MOM®6; which incorporates
both vertical Z and isopycnal coordinates, in addition to an improved marine sea ice
model SIS2 and biogeochemistry model COBALT.

- BESM 3.0 - During this period, BESM 3.0 has been tested both for a 100 years long free run
and 30 years (1981-2010) of november 1st initialized one year seasonal predictions.

- BESM 3.0 - HighRes. A high resolution version of BESM3.0 has been compiled and test run,
increasing the model resolution from its T0O62L42 (i.e. 200 Km horizontal grid and 42
levels in the vertical) to and intermediate horizontal resolution of T126L42 (i.e. 100 Km
horizontal grid resolution and 42 levels in the vertical) and the T666L64 (i.e. 20 Km
horizontal grid resolution and 64 levels in the vertical); under evaluation and tests.

- BESM3.1 - The newest version of the atmospheric component model of BESM has been
upgraded into BESM3.1. It substitutes the previous version of the atmospheric model
BAM1.2_sigma vertical coordinate of BESM3.0 by BAM2.0_hybrid sigma-pressure
vertical coordinate system into BESM3.1; under evaluation and tests.

5.8.2 Development of the Regional Earth System Model — Contribution to INCT-MC2
Model development includes:

-Improvements to the land-surface NOAH scheme to represent Brazilian Biomes
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A version of the Eta regional model coupled to the Noah-MP surface model was

developed (Niu et al., 2011). In this original version, the 'tile' approximation was implemented
to represent the surface heterogeneities and the inclusion of 4 more layers of soil, reaching a
depth of 12 meters of soil column, which is suitable for vegetation with deeper root zones, such
as tropical forests. In this version, the ability to temporally update the land cover and use maps
throughout the integration was introduced, which is the appropriate way to assess the impacts of
land use on a climate time scale. The model proved capable of running at very high resolution
(1km) and for long integrations to generate climate change scenarios throughout the 21st
century.
Vegetation map is updated. The land surface scheme can now distinguish two types of tropical
forest, the Amazon forest and the Mata Atlantica, through parameters such as root depth, albedo
etc. The scheme can also distinguish the Caatinga type from the savannah type, which is a major
biome in Northeast Brazil (Figure 49).
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Figure 49— Additional soil layers, from 4 to 8, and depth increase, from 2 to 12 meters,
implemented in the Eta-NOAH-MP version.

-New RRTMG radiation scheme and inclusion of convective clouds

Convective clouds play an important role in the local energy balance, interacting directly with
solar radiation and terrestrial radiation. However, radiation parameterization schemes of
atmospheric models generally consider clouds produced from microphysics schemes or some
other moisture saturation criterion in the model grid. Deep convective parameterization schemes
tend to generate convective cloud precipitation without the radiation scheme realizing its water
load. This could be a source of excess solar radiation reaching the Earth's surface. The new
radiation scheme introduced in the Eta model is the Rapid Radiation Transfer Model (RRTM).
The scheme is tested in cloudy sky and an additional development is the inclusion of the deep
convective cloud in the RRTM scheme. This produced a further reduction in the positive bias of
incident shortwave radiative flux at the surface, improvement in cloud cover, in the diurnal
cycle of net radiation at the surface and in temperature at 2 meters. However, total precipitation
was reduced. Further adjustments in precipitation is required. In a 10-yearlong simulation, the
model with the new maodifications is able to reproduce the seasonal variability of radiation
fluxes during the summer and winter seasons compared to reanalysis data. Figure 50 shows that
the new RRTM scheme in the Eta model improved the mean radiative fluxes and the mean 2-m
temperature.
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Figure 50. Mean diurnal cycle of solar radiation incident on the surface (da) and temperature at
2m (b), for different numerical experiments and ERAb reanalysis.

-Development of a new parameterization of atmospheric eletrical discharge and production of
the chemical component NOx from deep convection activity.

The inclusion of electrical discharges in the Eta model is performed as a function of
variables diagnosed in cloud microphysics and cumulus convection. The parameterization
diagnoses the total discharge, which affects the process of collision and coalescence of cloud
droplets and acts on the chemistry of the atmosphere through the production, destruction and
transport of nitric oxide (NO), nitrogen dioxide (NO2), nitric acid ( HNO3), nitrogen trioxide
(NO3) and dinitrogen pentoxide (N205). NOx act indirectly as a greenhouse gas. The lightning
simulations showed a small underestimation in relation to the observed data. The inclusion of
the effects of electrical discharges in the production of rain resulted in the intensification of
electrical activity in a process of positive feedback. The effects of discharges on rain production
also caused an increase in the proportion of ice mixing in clouds at upper levels, a decrease in
cloud water at lower levels of the troposphere, a decrease in specific humidity at lower levels of
the troposphere, and a decrease of vertical movement. The proposed scheme increased the
frequency of heavy rains during the summer of 2017 and improved the performance of the rain
forecast in the model. The electrical discharge scheme generated satisfactory vertical profiles of
NO and NO2 when compared with the reanalysis data.

5.9 Communication, dissemination of knowledge and education for sustainability.
5.9.1 Situation in Year 5

The Communication, knowledge diffusion, and education for sustainability cross-cutting theme,
from June 2021 to June 2022, invested in three work fronts: communication and arts, research
in the area of social studies of science and technology, and education.

In the field where communication and the arts intersect, the team worked intensively on
producing journalistic material to publicize the work carried out by the different components of
INCT Climate Change Phase 2 and other researchers working in the field of climate change
through publications in the ClimaCom magazine. The work was developed with a TT
scholarship received by student Glaucia Pérez. In addition to the journalistic articles, two
ClimaCom dossiers were released: “Facing denialism” (RODRIGUES; PALLONE;
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DALMASO; DIAS, 2021), which proposed to reflect on denialism and its effects on society;
and “This place, which is not mine? (FONSECA; ASUMPCAO; AMORIM, 2022), which deals
with the problems of migration and destruction of refuges in the Anthropocene. The articles,
essays, and artistic productions published in ClimaCom are intended to discuss, analyze, and
propose new possibilities of action and thought in the face of denialism and forced or necessity
migrations.

This matter is politically important in terms of climate change communication because, on the
one hand, the planet is already experiencing a climate refugee crisis in several regions; on the
other hand, research and artistic creations show that, among those who fight denialism and those
who adhere to denialism, sometimes there is an element in common: “they tend to share the
defense of universal truths, unquestionable and exclusivist certainties, monocultures of thought”
” (RODRIGUES; PALLONE; DALMASO; DIAS, 2021) — which makes the communicative
process difficult. For communication processes to deal with complex issues such as denialism
and migration in the face of changes in the Earth’s climate, new forms of interaction and new
encounters are necessary: “the encounter should always be of the unpredictable order, always
capable of provoking changes without anything marking it a priori” (FONSECA;
ASSUMPCAO; AMORIM, 2022).

Assuming that communicating implies the creation of encounters between heterogeneous ways
of thinking and life, or odd kinship (DIAS, 2021, 2022), that guarantees expression and dialogue
between differences, has been a keynote of research developed by the Rede de Divulgagéo
Cientifica e Mudancas Climaticas, which is part of this cross-cutting theme. This year, we
highlight the studies that: problematize the relationship between the body and the city in times
marked by fear (SANTOS, G. P.; MATHIAS, F. M. F.; QUEIROZ FILHO, 2021); that pay
attention to the connections between the concepts of image, space, and education, and which
propose combats to anthropocentric perspectives, reducing and imprisoning senses and
experiences (GIRARDI; OLIVEIRA JR.; NUNES, 2022); that focus on how scientific practices
articulate ecology, nature, enormous sets of data, complex theoretical frameworks and vast
repositories of computer codes to ensure that the future is not one of devastation (MONTEIRO,
2022); that seeks to think about how scientists, writers, philosophers, indigenous peoples, and
artists, in different ways, gain intimacy with beings, such as trees, making them effective
partners in the production of thought and revealing fundamental multi-species learning for
dealing with the Anthropocene (DIAS, 2021).

5.9.2  Social studies of science and technology

In the area of social studies of science and technology, in addition to articles and articles on the
subject published in ClimaCom and other journals, the activities of the transversal theme gained
new impetus with two activities: research on the variables, conditions, and contexts of
collaboration interdisciplinary within the INCT-MC2, developed by Professor Julia S. Guivant,
from the Federal University of Santa Catarina and a visiting researcher at LabJor/Unicamp with
a grant from Fapesp; and the project “Socio-climatic imaginaries and meta-cognitions: their
roles in interdisciplinary research and scientific communication in a case study of the National
Institute of Science and Technology for Climate Change (INCT-MC),” coordinated by Renzo
Taddei and Julia Guivant, submitted to CNPq call 26/2021, and approved in July 2022. Such
research efforts are dedicated to understanding how deeply rooted disciplinary habits in research
communities, including the social sciences, affect inter- and multidisciplinary cooperation in the
face of climate change’s complex and multi-scalar nature (TADDEI AND HAINES, 2019;
GUIVANT, 2010). The research contributes to the effort to understand the contexts and
conditions of collaboration between researchers from the natural sciences and the social
sciences (ESCADA et al. 2021; TADDEI 2021), with particular attention to the issue of
metacognition (KEESTRA, 2017).
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In the field of educational activities, in addition to articles on the subject published in
ClimaCom and other academic journals, researchers of the transversal theme started a
partnership with the Escolas Pelo Clima movement and Cemaden Educagdo. The activity is
based on the understanding that, in addition to exploring and proposing innovative ways of
perceiving the environmental issue and engaging with other forms of life and the environment
mentioned in the first item, it is of fundamental importance that such discussions and
enactments of climate science are incorporated into the daily life of educational practices in the
country. A series of meetings were held in planning the #aprenderparaprevenir program, an
annual activity of Cemaden Educagéo and which, in 2022, will have the issue of climate change
as its theme. So far, the cross-cutting theme has participated in a webinar with teachers and
schools that integrate the Escolas Pelo Clima movement. A partnership is also being built on the
cross-cutting theme with the Maré de Ciéncia project, based at Unifesp, and aimed at activities
related to climate change in an event linked to Unesco on oceanic culture, to take place in
October 2022. One of the results of this partnership is the participation of the transversal theme
in two editions of the Forum of Young Ambassadors of the Ocean, in the second half of 2021
and the first of 2022, in sessions related to climate change.

5.9.3 Activities carried out in year 5 (June 2021 to June 2022)

- 20 journalistic articles published or in the process of being published in ClimaCom magazine
concerning the activities of INCT-MC2 researchers or related research on climate change. This
activity was developed by FAPESP TT3 grantee Glaucia Pérez, under the guidance of Susana
Dias, aiming at the production of news for the magazine through the coverage of events
(online), readings of articles, and interviews with researchers of the sub-components and
transversal themes of the INCT, as well as interviews with other researchers. The following
materials were produced (Figures 51, 52):

1) The coexistence between humans and algorithms in monitoring extreme weather phenomena.
10/08/2021. Mention to researcher Bruno Stramandinoli Moreno, a postdoctoral student at
Unesp.

2) False information contributes to climate denialism and accelerates climate change.
10/13/2021. Mention to researchers Pablo Rubén Mariconda, professor of philosophy of science
at USP, and Alyne Costa, professor of philosophy at UFRJ.

3) Thermal stress in the Amazon rainforest region is already a reality and tends to increase with
climate change and deforestation. 10/16/2021. Mention to the researchers Beatriz Oliveira, from
Fiocruz/Piaui; Marcus Bottino from INPE; Paulo Nobre from INPE and INCT — MC2; Carlos
Nobre from the Institute of Advanced Studies at USP

4) INCT Climate Change researchers defend the connection between scientists and society to
combat denialism and fake news. 10/19/2021. Mention to the researchers Regina Alvala from
Cemaden; Adelaide Nardocci from the School of Public Health at USP; Elizabeth Rangel from
Fundacdo Oswaldo Cruz/Fiocruz and member of INCT — MC2; Eduardo Mario Mendiondo
from USP S&o Carlos and from INCT — MC2

5) Cuts in investment in S&T are worrisome. 11/19/2021. Mention to researchers: Alfredo
Lopes, philosopher, writer, and author of the blog Brasil Amazbnia Agora; Emmanuel
Tourinho, dean of the University of Para; Camila Ribas from INPA; Sanderson de Oliveira,
professor at the University of Amazonas; Adalberto Luis Val, member of the Brazilian
Academy of Sciences.

6) The voices of indigenous peoples at COP26. 12/09/2021. Mention to researchers Alik

Wunder from Unicamp and INCT-MC2; Joana Cabral de Oliveira from the Department of
Anthropology at Unicamp.
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7) Putting climate change within the elections is one of Brazil’s priorities after COP26. Mention
to researchers Paulo Artaxo from INCT — MC2; Ana Toni from Instituto Clima e Sociedade;
Eduardo Trani, undersecretary for the environment of the State of S3o Paulo; Jacques
Markovitch, professor at FEA at USP.

8) Indigenous lands, conservation units, climate, and the future are intertwined. Mention to
researchers Mercedes Bustamante from UnB and INCT — MC2; Carlos Joly, professor of
biology at Unicamp;

9) The challenge of reducing the vulnerability of cities in periods of rain. 01/25/2022. Mention
to the researchers Mario Mendiondo from USP Sédo Carlos and INCT — MC2; Adelaide
Nardocci from the USP School of Public Health;

10) It is necessary to revitalize the power of trees for thought. 02/16/2022. Mention to
researcher Susana Oliveira Dias, from LabJor/Unicamp and INCT — MC2;

11) Audiovisual productions and literature as means to understand the issue of climate refugees.
02/17/2022. Mention to researcher Antdnio Carlos Amorim, from Unicamp and INCT — MC2;

12) The cancellation of financial resources for monitoring threatens the Brazilian cerrado.
02/17/2022. Mention to researchers Claudio Alencar from INPE; Tasso Azevedo of the Climate
Observatory; Paulo Artaxo from USP and INCT — MC2; Ane Alencar from IPAM; Mercedes
Bustamante from UnB and INCT — MC2;

13) A reinterpretation between a video game, climate change, and migrations to connect people
to climate imaginaries. 04/26/2022. Mention to researchers: Santiago Arcila Rodriguez,
philosopher and visual artist from Colombia; Antdnio Carlos Amorim from Unicamp and INCT
- MC2;

14) Social inclusion to mitigate the impacts of climate change. 05/04/2022. Mention to
researchers: José Marengo from Cemaden and INCT-MC2; Renzo Taddei from Unifesp and
INCT-MC2; and Jean Ometto from INPE.

15) Feminist Literature and Science Fiction in End of Worlds Times. 05/30/2022. Mention to
researcher Jade Arbo, a doctoral student at UFPel.

16) Ecofeminism: a proposal for an ecology of care in the face of the Anthropocene.
05/30/2022. Mention to researcher Alyne Costa, professor at PUC-RJ.

17) Deforestation and burning fossil fuels are wiping out a habitable world on planet Earth.
06/09/2022. Mention to researcher Roberto Schaffer from UFRJ and INCT-MC2.

18) Tuned, lost, disconnected, and incredulous: research maps perceptions of climate change
among Brazilians (in completion). 06/27/2022. Mention to the researcher Marina Thomas from
the National Institute of Public Communication of Science and Technology (INCT — CPCT).

19) Other meetings (are) possible (in completion). Mention to researcher Fabiola Fonseca, Post-
Doctoral Student in Education at Unicamp.

20) The importance of interdisciplinary groups in producing knowledge of climate services (in
completion). Mention to researcher Marko Monteiro, from Unicamp and INCT-MC2.

Two of the materials mentioned above (numbers 4 and 9), in particular, were produced in direct
collaboration with the Water Safety component of the INCT-MC2.

- Two ClimaCom Magazine dossiers were published, totaling 95 original contributions in the
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form of articles, essays, reviews, signed column texts, news, interviews, reports, and artistic and
cultural productions. This number includes 17 of the 20 journalistic articles mentioned in the
previous item.

1) “In the face of denialism,” November 2021, with 53 items (7 articles, 20 essays, 6 journalistic
texts, links to 2 digital books, 18 artistic productions) -
http://climacom.mudancasclimaticnas.net.br/apresentacao-editorial-diante-dos-negacionismos/

2) “This place, which is not mine?”, May 2022, with 42 items (4 articles, 10 essays, 6
journalistic texts, 22 artistic productions) - http://climacom.mudancasclimaticas.net.br/

5.9.4 New projects linked to the INCT MC2

- The project “New sensitivities in the face of socio-environmental catastrophes: the creation of
materials for the scientific dissemination of climate change,” coordinated by Susana Dias, was
approved in the BAS scientific initiation scholarship program at Unicamp. As a result, four
fellows - Larissa Bellini, Karolyne Souza, Rayane Barbosa, and Paulinha Luiz Pinto, the last
two being indigenous students Kaingang and Tikuna - worked at ClimaCom magazine between
June 2021 and July 2022.

- The research project “Socio-climatic imaginaries and meta-cognitions: their roles in
interdisciplinary research and scientific communication in a case study of the National Institute
of Science and Technology for Climate Change (INCT-MC2)” coordinated by Renzo Taddei
and Julia S. Guivant and submitted to CNPq call 26/2021, was approved. The research seeks to
document and analyze the conceptual assumptions that guide researchers in their research
practices on climate change and how these influence interdisciplinary relationships and
collaboration between social scientists and researchers in the Earth system sciences. The
execution of the project will take place from the second half of 2022.

- The research project “Perceive-make-forest: alliances between arts, sciences and
communications in the face of the Anthropocene,” coordinated by Susana Oliveira Dias, was
presented to the so-called LinCAr — Innovative approaches to research in Language,
Communication and Arts 2022 from FAPESP. The result is not yet available.

- The project “Pedagogies of the image,” under the coordination of Professor Gabriel Cid
Garcia, was approved on two work fronts at UFRJ. It was awarded two (2) scholarships for
undergraduate students of the Institutional Scholarship Program for Artistic and Cultural
Initiation - PIBIAC/PR-1/UFRJ, public notice of 2021; and developed as an outreach project at
the UFRJ School of Education, registered at the UFRJ Extension Dean’s Office.

- The Radio Paideias podcast, Faculty of Education at UFRJ, is also carried out under the
coordination of Professor Gabriel Cid Garcia. This is an extension project currently underway at
the UFRJ Faculty of Education, registered with the UFRJ Extension Dean. A series of episodes
dealing with the relationship between climate change, communication, education, and art is
being prepared and should involve researchers from all components of the INCT-MC2.

- A new work plan for elaborating new journalistic articles was presented, through a request for
a TT3 scholarship from Fapesp, to the student Milena Bachir. The request, which refers to the
use of scholarship months already available within the scope of the INCT-MC2, is still pending.

- Articles, books, chapters, abstracts, expanded abstracts, and presentations of work at events
were produced based on research carried out individually or in groups. The data is listed below.
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Fig 51 and 52 - Embroidery by Isilda Oliveira and digital collages by Paulinha Pinto and Susana
Dias, 2022. This series of images highlights the importance of plant life for the Earth’s climate
and the need to reinvent the alliances between science and arts, digital and artisanal, to think
about adaptation and mitigation measures of climate change. The activity is part of a research
line that seeks alternative ways of framing climate change, aiming to build forms of engagement
with different audiences not obtained by the usual forms of mass communication.

5.10 Impacts on Brazilian ecosystems in view of changes in land use and
biodiversity for sustainability

5.10.1 Highlights

A component of the INCT Climate change aims to quantify the sources and sinks of greenhouse
gases and study the processes that control the fluxes of greenhouse gases (GHG) in the Amazon
- GEE-AMAZONIA. Develop algorithmic methods of data analysis based on statistical models
and Atrtificial Intelligence coupled to an Information and Service System - modeled in the cloud
- that can be integrated with automated methods of data collection. Brazil has signed
international commitments to reduce greenhouse gas emissions, especially in the Amazon
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region, but it does not have the tools for these reductions to be monitored and for public policies
to be developed based on science. The largest GHG emissions in Brazil are associated with the
deforestation of the Amazon rainforest and the agricultural sector. About 44% of our emissions
correspond to land use changes in the Amazon, with emissions from the agricultural sector
corresponding to about 25% of emissions. CO2 (carbon dioxide) and CH4 (methane) emissions
dominate Brazilian emissions.

Despite the huge amount of environmental data from the Amazon region, access to this data is
very difficult, as it is spread across hundreds of different institutions and repositories. There are
dozens of satellites measuring atmospheric and land use properties covering the Amazon region,
as well as ground measurements in several towers of the LBA project (Large-Scale Experiment
on the Biosphere and Atmosphere of the Amazon) and in the ATTO tower (Amazon Tall Tower
Observatory), a 325-meter tower in operation in the central Amazon. There is a strong need for
these environmental data to be easily accessible, and by lay users in the different techniques in
which these data were collected. The visualization of these data also presents great scientific
challenges, due to a large amount of multidimensional information, spatially and temporally.
There are no platforms designed for easy access to this huge dataset.

The proposal involves the work of a large number of institutions and researchers. Among them,
are USP, INPE, MapBiomas, IPAM, CEMADEN, IMAZON, UNIFESP, INPA, and other
research groups that work comprehensively in Amazonian research. International partnerships
are also essential, and we collaborate on this proposal with the Max Planck Institute (which
operates the ATTO tower, together with INPA), NASA, KNMI, ESA, and US DoE NGEE-
Tropics, among others. About 31 researchers are running this project, namely Paulo Artaxo (IF-
USP), Tasso Azevedo and Julia Zanin Shimbo (MapBiomas), Carlos Souza Junior (Imazon),
Ane A. C. Alencar, Paulo Moutinho (IPAM), Luiz E. O. Aragédo, Alberto W. Setzer, William
Rosa, Fabiano Morelli, Celso van Randow, Luiz Augusto T. Machado, Jean Ometto (INPE),
Liana O. Anderson (CEMADEN), Carlos Souza Jr. (IMAZON), Fernando G. Morais, Fabio de
Oliveira Jorge, Marco A. Menezes Franco, Rafael V. dos Santos, Micael A. Cechini, Bruno
Backes Meller, Itiara Mayra Albuquerque, Simara O. Morais (IFUSP), Luciana V. Rizzo
(UNIFESP), in addition to the contracted Post Docs. The WS2 component is being performed
by José Reinaldo Silva, Pedro Luiz Pizzigatti, Glauco Caurin, Sergio Frascino Muller de
Almeida, Marcos Sales Guerra Tsuzuki, Thiago de Castro Martins (USP), Luciana V. Rizzo
(UNIFESP), Alan J. P. Calheiros (INPE) ), in addition to several students.

Land use and changes in land use are the biggest sources of greenhouse gas emissions in Brazil.
Most of the processes that control these emissions and sinks are in the Amazon. The project
aims to quantify these GHG sources and sinks in the Amazon, as well as the drivers that control
the carbon balance, with a focus on CO2 and CH4. Temperature, solar radiation, cloud cover,
water vapor, large-scale meteorology and human impacts are the main factors responsible for
the changes in GHG fluxes in the Amazon. It is essential that we understand the nonlinear and
complex relationship between these variables. Changes in land use, especially deforestation, are
responsible for the largest GHG emissions in Brazil. In 2020, around 11,088 km? of primary
forests were deforested according to INPE's PRODES system.

We intend to integrate several existing tools and develop new knowledge about the processes
that control the GHG balance in Amazon. This includes the integration of new remote sensing
data systems and technologies such as: measurements from NASA and European Union
satellites such as OCO-2 (Orbiting Carbon Observatory-2), GOSAT (Greenhouse Gases
Observing SAtellite), and constellation of Sentinel satellites from ESA (European Space
Agency), TROPOMI (TROPOspheric Monitoring Instrument) among others. We will operate at
various locations in the Amazon a network of NASA solar photometers, called the Aerosol
Robotics Network - AERONET, which measures aerosol particles, black carbon and water
vapor. The LBA experiment (Large Scale Biosphere and Atmosphere Experiment of the
Amazon) and the ATTO tower (Amazon Tall Tower Observatory) manage 7 forest towers in the
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Amazon that measure GHG concentrations and fluxes at the forest level, in addition to flux
towers in other Amazonian countries. We will integrate these analyzes with INPE products for
deforestation, biomass burning and forest degradation, such as the PRODES systems
(Monitoring the Deforestation of the Brazilian Amazon Forest by Satellite), DETER
(Deforestation Detection System in Real Time), Queimadas Project, TREES among others, as
well as the land use change and cover data generated by MapBiomas, which will provide data
on secondary forests and their dynamics of gains and losses over the years. This integration will
allow the proper calculation of net GHG emissions and/or removals in the Amazon. A new
quantitative methodology of the role of forest degradation in GHG emissions will also be
developed. Using the MapBiomas platform, we will incorporate data on GHG emissions and
removals from the forest and land use changes in the Amazon at high resolution (up to 30
meters), allowing for comprehensive territorial analysis based on data from activities such as
deforestation and land tenure. and land use patterns.

These data will be synthesized and integrated into an evolutionary platform based on Services
Science, which in addition to managing and making queries available to all researchers in the
area worldwide, also provides algorithms and data analysis packages based on various statistical
methods, decision system Bayesian, in “knowledge graphs”, and techniques that allow direct
access by researchers to the results of models and GHG balance measurements.

A multidisciplinary data processing and analysis system will be developed, based on Data
Science, Artificial Intelligence and Service Science, facilitating the complex and
multidimensional visualization of the generated data and its sharing. Management will be based
on the analysis of service systems and managed by the project team. Finally, the group will
explore automation techniques for data collection in the Amazon rainforest and remote sensing,
using robotic devices.

Brazil is committed in the Paris Agreement to reduce its GHG emissions by 37% in 2025 and
43% in 2030, compared to 2005 emissions, and to achieve zero illegal deforestation by 2025, in
addition to restoring 12 million hectares of forests. Brazil is also committed to the
implementation of the Sustainable Development Goals (SDGSs), and it is necessary to develop
the science and technology necessary to fulfill these commitments. Science-based solutions are
essential to support effective, long-term policies that can reduce GHG emissions in Brazil.
Reducing deforestation of tropical forests is one of the cheapest and fastest methods of reducing
greenhouse gas emissions.

It is essential that we use remote sensing technologies to know and monitor GHG
concentrations in the Amazon, validating satellite measurements over this region, and
comparing with measurements obtained in situ. Sensors such as GOSAT, OCO-2 and
TROPOMI are already well established and provide validated data to the scientific community,
but not yet for the Amazon region. (Table 14)

And in order to contribute to the validation of measurements of atmospheric GHG concentration
over the Amazon, measurements from 4 different sensors distributed in 5 data sets were used.
For CO2: OCO-2, GOSAT, AIRS and a set that mixes OCO-2 and GOSAT; and CH4: the
TROPOMI sensor, whose information can be found in Table below. The validation of these
satellite measurements was carried out with concentration measurements obtained in situ at the
Observatorio da Torre Alta da Amazonia (ATTO) which is located in central Amazonia and has
an atmosphere little affected by human action, making it possible to know, for example, the
emissions of CO2 and CH4 from the forest itself.

Table 14. Satellites in Amazonia

Langamento | Alt. Orbital Resoluga HPE Swath
o
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GOSAT jan/2009 675 km 10.5 km 17h 790 km
0CO0-2 Jul/2014 705 km 1.29x2.25 17h30 10 km
km
0CO0-3 maio/2019 408 km 4 km Na passagem da ISS | 13 km
TROPOMI out/2017 834 km 5.5x 7.0 km 17h30 2600 km
AIRS maio/2002 834 km 13.5 km 17h30 1650 km

The MapBiomas network is a collaborative platform formed by NGOs, universities, and
technology startups, which reveals the transformations of Brazilian territory through science,
making knowledge about land use accessible to seek conservation and fight climate change. It
has produced an annual mapping of land cover and use since 1985, validates and reports each
deforestation event detected in Brazil since January 2019, and has monitored surface water and
fire marks monthly since 1985 (MapBiomas, 2022). Figure 53 presents the land use map
focused on the Amazon biome, and shows historical series of changes in forest and pasture
areas, among other classes. In particular, there is a decrease in the forest area and an increase in
the arable area.

ESTATISTICAS

Visualizagao por classe (Nivel 1-2020)

Série histdrica

1985 1990 1995 2000 2005 2010 2015 2020
i VISUALIZAR DADOS

Figure 53: Type and land use in the Brazilian legal Amazon, together with statistics and time
series of the transformation of areas between 1985 and 2020. The figure was extracted from the
MapBiomas platform.

Table 15 presents the fraction of natural forest, agricultural and non-forest formation in the
region of the municipality of six Amazonian sites in which there are NASA stations for
monitoring air quality, called AERONET (Aerosol Robotic Network), namely: Manaus, ATTO,
Cuiab4, Rio Branco, Ji-Parana and Alta Floresta. All these data were obtained directly from the
MapBiomas platform. For the ATTO site, we considered the region of the municipality of Sdo
Sebastido do Uatuma since the site is located in this municipal region. In addition, Table 2 also
presents the amount of forest loss and agricultural coverage gain between 1985 and 2020. Alta
Floresta is the site with the smallest fraction of forest and the largest fraction of agricultural land
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in 2020. In particular, this region of the municipality is the one that suffered the most from
deforestation over the years.

Table 15: Fraction of forest, agricultural and non-forest natural formation in the six Amazonian
sites in 2020 and the fractional percentage of forest and agricultural land loss.

Site % Forest % LOSSEqrest % Agricultural % Gainagricuitural % Non-forested
(2020) (1985 - 2020) (2020) (1985 - 2020) natural formation
(2020)
Alta 46.59 38.92 51.73 38.45 0.23
Floresta

Ji-Parana 64.73 13.54 33.34 13.51 0.63
Rio Branco 67.62 21.62 30.62 21.10 1.08
Cuiaba 61.43 14.83 30.03 12.83 5.80
Manaus 80.44 0.35 3.14 0.21 0.48
ATTO 92.91 0.66 1.18 0.68 1.83

In comparison, in 1985, the fraction of forest in the region was about 85%, with 13% of
agricultural land. This big change was induced by the gold rush in the 1980s and, more recently,
by the advancement of different crops, such as sugarcane and soybeans. Following the same
pattern, Ji-Parana, Rio Branco, and Cuiaba also showed a strong reduction in forest
concentration, of 13.54, 21.62, and 14.83%, respectively, and an increase in the fraction of
agricultural area in the same value of the loss. The relationship is directly observed in Table 1.
In particular, in 2020 these urban areas have very similar fractions of forest and agricultural
areas, although Cuiaba has a relatively large amount of non-forested natural formation, which
could influence biosphere-atmosphere interactions. In contrast, sites in central Amazonia have
the highest fraction of vegetation cover and the lowest forest loss converted to agricultural
areas. In 2020, Manaus had 80.44% forest cover, with a loss of 0.35% of land to agricultural
land in the last 35 years. Sdo Sebastido do Uatuma, the region where the ATTO Site is located is
also one of the most preserved in the entire Amazon rainforest.

In 2020, ATTO had about 93% of forest cover and only 1.18% of the fraction dedicated to
agriculture. The conversion of forest area for agriculture was shallow, at 0.66%. The results
show that the atmospheric dynamics around the ATTO are predominantly dominated by forest
emissions, as mentioned elsewhere. In relation to Manaus, the region is also dominated by
forest emissions. However, urban and thermoelectric emissions contribute significantly to the
atmospheric aerosol balance, which can lead to the formation of new organic aerosol particles.

In particular, this project has developed a special collection of MapBiomas, MapBiomas A,
which is planned to be an extension and also a new data collection of the MapBiomas project. In
this aspect of the work, the team has integrated information on pollutants (for example,
greenhouse gases - GHG- and aerosols) and meteorological variables into the platform in order
to investigate the relationships between land use transformations, for example, discussed in
Table 15, and GHG variability in the Amazon biome. It will be possible to look not only at
specific sites, as described above, but also at the forest as a whole, since all data are extracted
from platforms based on remote sensing.
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All construction of the data repository specifically for MapBiomas Ar is developed on Google's
infrastructure, via Google Earth Engine. The Google Earth Engine platform was recently
incorporated and used by the group as a very efficient tool to visualize, analyze and process
large amounts of environmental data, such as greenhouse gases, precipitation, temperature, and
land use/type in the Amazon region. The GHG data repository is fully based on publicly
available geospatial datasets, spanning different time periods and resolutions from temporal and
spatial satellites. The cloud-based platform allows the user to easily access remote sensing data
already stored on Google's servers as different data collections and perform fast complex
calculations using high-performance computing systems installed around the world.

[Earth Engine Code Editor] L Third-party Web Apps

‘ Client Libraries

(JavaScript / Python)
Web REST APIs
On-the-Fly Computation
Front Ends
Compute Batch Computation
Masters
Caches
Compute
Servers
&
Data Stores
Fusion Tilestore Asset
Tables Servers Database

Figure 54: Left, Google Earth Engine user-friendly interface, showing scripts (left), code editor
(middle) and console (right). The map at the bottom of the panel shows the CH4 concentration
in some regions of South America obtained from the Copernicus data collection. On the right, a
simplified diagram showing the GHG system architecture, based on user interfaces,
JavaScript/Python platform libraries and environments, REST web APIs, compute grid, and
storage servers.

Figure 54 on the left shows the user-friendly interface, where different collections of
environmental data can be accessed and visualized using JavaScript-based algorithms and
functions. In particular, it shows as an example the concentration of CH4 in some regions of
South America, where the Amazon rainforest is located. It is worth mentioning that there are
other APIs developed for Python and REST that can also be used if you prefer. The main
advantage of using GHG for this particular research is that the entire process is cloud-based, the
scientists can directly collaborate with each other in real time, and there is no need to store the
data locally. In addition, the datasets already available allow us to immediately start forecasting
regions of interest that are crucial for the availability of the carbon balance in the Amazon.
Figure 1 on the right shows a simplified diagram of the GEE computing architecture. It is based
on the direct integration of users and the entire Google infrastructure set, based on different web
functionalities, high-performance computing grids and server storages.

To date, the group has completed what was called Phase 1, which aimed to compile data on
monthly averages of CO, CO2, CH4, precipitation, minimum, average and maximum
temperatures and aerosol optical properties. All Phase 1 datasets were obtained aiming at the
highest level of data quality, but which may compromise, for example, its spatial resolution. In
addition, data were compiled between the beginning of their measurements, which varies for
each instrument/satellite, until the end date of 2021-12-31.

This data is initially stored on a local server, at the Physics Institute of the University of Sdo
Paulo, and later processed and inserted into the Google Earth Engine platform. This process is
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not trivial and involves external processing based on Python and sending the data to Google
Earth Engine by experts from the MapBiomas team. All available data is stored in the form of
an Asset, which is the structure that MapBiomas uses to store and make data available on the
Google platform.

There are currently 4 image collections on the Google Earth Engine (GEE) cloud platform ready
to be ingested on the MapBiomasAr platform. These are concentrations of carbon dioxide and
monoxide, methane and precipitation. For the next few weeks, aerosol data will be processed to
include in the collection. Figure 2 shows an example of GHG visualization of precipitation data.
This information, when available on the MapBiomasAr platform, will make it possible to study
time series and compare detailed biome data with gas concentration sweeps and meteorological
variables

5.10.2 Activities related to the Cerrado ecosystems

As indicated in the previous report, we focused our investigation on the impacts of fire in
Brazilian biomes, in particular interest in the Cerrado, and the development of a model to
evaluate fire behavior.

We investigated the determinants of the impact of fire in the Brazilian biomes using a dataset of
burned areas between 2001 and 2019 to simulate its future impact under alternative policy and
climate scenarios. We began by deriving a fire impact index using a principal component (PC)
analysis comprising the variables: 1. fire intensity, 2. fire recurrence, 3. burned area size, 4.
mean time interval between successive fires, and 5. predominance of fires in the dry season. We
considered as High Impact Fires (HIF) those areas whose values of the first PC were above the
90th percentile. HIF occurred in the Amazon, Cerrado, and Pantanal, but not in the Atlantic
Forest, Pampa, and Caatinga biomes. As the main drivers of HIF, our spatial autoregressive
models (SAR) (Amazoénia R 2 = 0.66, Pantanal R 2 = 0.86 and Cerrado R 2 = 0.79) indicated
the climate (Amazon, 25%, Pantanal, 53%, and Cerrado, 56%) together with land-use change
(Amazon, 75%, Pantanal, 25%, and Cerrado, 38%). Most HIF occurred in native vegetation
remnants (NVR) (55% in the Amazon, 86% in the Pantanal and 94% in the Cerrado), especially
in places close to areas deforested over the last two decades. Only in Pantanal fuel loads (dry
biomass) play a major role in HIF (22% of explanation). In the Cerrado, it only accounted for
4% of the observed variability and in the Amazon, it was not a significant factor. Over the
analyzed period, HIF imposed a loss of 23%, on average, on the NDVI response of the native
vegetation in the Amazon, 19% in the Cerrado and 16% in the Pantanal, thus indicating
physiological stress. Simulations of future climate and land-use change pointed to a dramatic
increase in HIF by 2050. Under the RCP4.5 and strong environmental governance scenario, HIF
in the Cerrado would expand from the current 3% of the biome to 15%, from 7 to 8% in the
Pantanal and from 0.7 to 1.2% in the Amazon. In addition, the impact of fire would intensify in
95% of the Cerrado, 97% of the Amazon and 74% of the Pantanal.

In the case of the Brazilian Cerrado, estimates of risk of fire are fundamental to prevent and
fight wildfires. To this end, we developed a monthly fire spread probability model for the
Brazilian Cerrado biome based on the historical relation between fuel loads and burned areas.
To so, we firstly stratified the biome into 16 climatic regions, given the climate influence on
fuel loads. We used historical burned areas and fuel loads from remote sensed data between
2015 and 2018 to build a non-stationary model that estimates fuel loads dynamics across the
biome. Climate seasonality is the main factor driving fuel loads dynamics. The correlation
between fuel loads and the best predictor (monthly mean precipitation) ranges from 0.27 to 0.88
(mean r = 0.61 and deviation of 0.18) across the Cerrado. The average amplitude of fuel loads is
32% between dry and rainy seasons. Our Bayesian fire risk model uses the burned area as a
prior probability and fuel loads to estimate the posterior probability of fire spread. Our results
show that the probability of fire spread highly correlates with historical burning events
(r=0.87). The recovery of fuel loads post-fire takes, on average, 2.43 years; however, our
results point to a downward pathway of the biome’s vegetation biomass due to frequent
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recurrent fires. The models we developed provide a useful tool for improving the representation
of spatial patterns and seasonality of fires in order to support management practices.

Finally, we continue to publish outreach papers and opinion articles to raise public awareness
about the environmental challenges in Brazil. One of them is related to our work for the
Brazilian Inventory of GHG emissions for the Land use sector and was published in a special
issue of the journal Ciéncia e Cultura.

During the 2021-2022 period, we participated in a series of webinars to present the results of the
ARG IPCC reports contributing to capacity building and outreach on topics related to climate
change impacts, mitigation, and adaptation.

6 Integration among components of the project in Year 5 and prospects for Year
6

As previously described in the subcomponents and cross-cutting themes, there is convincing
evidence that our climate is changing, and that emissions of greenhouse gases from human
activities are partly responsible for these changes and decisions in different sectors of society.
The economy will need to take into account and manage the risks associated with climate
change. It is also known that climate change is a source of uncertainty for decision makers, due
to the limitations of our scientific knowledge about the dynamics of the Earth system and how
the climate will respond to anthropogenic forces at different scales. At the same time, there are
trends and evidence of global environmental changes exceeding the limits of the planet, with
increased risk for society to advances in the science of climate change models and allow us to
be sure to present and future modifications. Recent extremes in Brazil such as droughts and
water crises in Pantanal and Southeastern and Northeast Brazil, as well as intense rainfall that
have triggered landslides and flash floods in Petropolis, Angra, Maceio and Recife in 2022
shows how vulnerable are some sectors of the population, and also the biodiversity as in the
Pantanal and Amazonia.

So far, our findings reveal that the number of disasters that occur significantly drives public
support for environmental spending and that different types of disaster have heterogeneous
impacts with wildfires and severe winter weather events being the most impactful. These results
shed light on the impact of environmental events on public opinion on the environment, helping
both researchers and policymakers make sense of dynamic public opinions.

So the challenge of the INCT MC2 is to provide an integration of all six components and three
cross-cutting themes through dialogue and workshops, for a better understanding of the impacts
and benefits arising from current climate variability, and help to think of ways to reduce the
uncertainty surrounding the consequences of future climate change scenarios.

The new observations and projections of climate models and future scenarios of climate change
should be placed in the context of these established thresholds and integrated assessment of
adaptation options and pathways. Results of the IPCC AR6 WGL1 report show that natural
disasters like this in globalised cities pose risks for societies and the global economy in general
and that climate change will fundamentally reshape life on Earth in the coming decades, even if
humans can tameplanet-warming greenhouse gas emissions. Species extinction, more
widespread disease, unlivable heat, ecosystem collapse, cities menaced by risingseas -- these
and other devastating climate impacts are accelerating.

Among the components of Energy (Enio), Hydrology/Disasters (Adriana) and Water Security

(Suzana and Mario) a proposal was submitted to the so-called FACEPE-FAPESP:
https://fapesp.br/15355/chamada-publica-fapesp-facepe- ~ 092022-support-for-research-in-the-
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environment (is under review at FAPESP and FACEPE). It was a period of preparatory
meetings to understand and integrate the expertise within a scope of utility for the climate-
water-energy-ecosystems nexus. We are still awaiting an opinion from FACEPE and FAPESP.

Among the components of Economics (USP/FEA, Eduardo Haddad), Agriculture (EMBRAPA,
Silvio Crestana + ESALQ/Patricia Marques) and Water Safety (USP/Mario Mendiondo) we
participated in a doctoral qualification panel in the form of a "webinar open to the public "
https://youtu.be/19fhbAKRAFw . A derivative work of this qualification is the manuscript
submitted under open discussion for review at NHESS:
https://egusphere.copernicus.org/preprints/2022/egusphere-2022-498/

Among the sub-components of disasters (CEMADEN/Regina Alvala), health
(FIOCRUZ/Elizabeth Rangel), health (FSP/USP, Adelaide Nardocci, guest) and water security
(EESC/USP, Mario Mendiondo) the 3rd webinar "Uma Gota of Science, A Dose of Resilience"
(https://www.youtube.com/watch?v=GVX-1TZzKyk), which was the kick off of a new book to
be co-edited by the participants of the webinar to be released in 2023

This task of coordination can help decision makers to recognize and assess the risks arising
from a change in climate, making the best use of available information on climate change, its
impacts and appropriate adaptive responses as a project of true integration. In the initial
proposal we planned various workshops (total of six), which will lead to the preparation of
documents and reports that to guide the upcoming workshops. Due to budget constraints we
decided to have 5 workshops starting on 2019 until 2023. We had one workshop in 2019, but
due to the pandemics we decided to have our meetings virtually, and so far we have one in 2020
and another in 2021.

Lastly, TV Cultura will show the documentary Rios Voadores, a partnership between Grifa
Filmes, ZED e Arte France. This documentary was awarded the Deauville Green Awards,
Silbersalz Festival e Festival Du Film Scientifique 2022 (Frange).

Although risk management has contributed to reduce vulnerability to climate-driven extremes,
unprecedented floods and droughts have increased societal impacts because of lack of
interdisciplinary actions at local scales. This is one conclusion in a new paper published in
Nature (https://www.nature.com/articles/s41586-022-04917-5) using a global dataset from
paired-flood-and-droughts events with contributions from INCTMC2's scientists. On the one
hand, this Nature's paper brings a viable framework on how drought-and-flood impacts are
shaped by risk factors (hazard, vulnerability and exposure), but strongly modified by the types
of management. The approach to resilience (i.e. mitigation, adaptation or even transformation
pathways) also matters and shapes the way lessons are learnt, or not. Cases with poor dialogue
or interdisciplinary exchange among stakeholders tend to produce poor resilient solutions. On
the other hand, the general framework of this Nature paper proposes feasible metrics to boost
interdisciplinary dialogue among different localities. It thus would incentive future papers from
local experiences with floods and droughts using science-for-policy, like the INCTMC?2 is
promoting..."

7  Plans for Year 6 of the project

Plans for the sixth year include further approximation with researchers from the subcomponents
natural disasters, water Security and human health, to further develop joint projects. The
contribution of the INCT MC2 was fundamental for the development of the studies on impacts,
vulnerabilities and adaptation for the 4™ National Communication (4CN) to UNFCCC. Under
the leadership of the energy component, together with the food security to write a conceptual
paper on integration of various components of the INCT MC2 facing problems linked to climate
change, energy and food security and national security. The disasters component will work
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with the economy component working on the impacts of flashfloods in the city of Sao Paulo and
mobility, using data from Uber form the last 3 years.

7.1 Food security

For next year (Year 6), a database will be structured in the manner presented at the beginning of
the report where all the information obtained over the last four years will be made available, as
well as the finalization of the evaluations of the economic impacts with the respective livestock
cost spreadsheets.

7.2 Water security

After COVID-19 pandemic impacts endured between 2020 and 2022, with social distancing,

travelling restrictions and temporary closing of research labs did impose a new adaptation effort

to INCTMC2 water security tasks. Notwithstanding, either objectives or goals are maintained
and rescheduled. Hence, for the sixth year, INCTMC2 water security scientists promote actions
for :

- rescheduling hibrid (remote+presencial) workshops with key partners in Brazil (SBPC,
CEMADEN, INPE, ANA), especially revisiting and updating database of river catchments
of flood risk prone areas; this activity has started in the period 2016/2017, but temporary
paused because of changing workforce and other INCTMC2 priorities during COVID
pandemic;

- consolidating final activities on water security indices in key basins for ANA/PNSH, with
main focus on uncertainty analysis in prospective water infrastructure systems, linked to the
new sanitation framework (Federal Act # 14.026) and Payment for Ecosystem Services
(Federal Act # 14.119);

- enhancing new science-and-policy cross-partnership among Brazilian state agencies, i.e.
APAC in Pernambuco, FUNCEME in Ceara, and statewide climate-and-resilience science
groups, i.e. University of Sao Paulo’s INCLINE (Center for Interdisciplinary Climate
Investigation) and CEPED/SP (Center for Education and Research in Disasters),

- outreaching stronger communication activities on "water security and climate change”, in
partnership with INCTMC2’s scientists from UFPE, UFC, UFPB, UFCG, USP and
UFRGS, through the Brazilian Water Resources Association Education Technical
Commission (ABRHidro/Ensino) linked to the UNESCO Chair on Water Security(USP),

- coauthoring new original papers with more INCTMC2’s affiliated institutions,

- leading webinars with other INCTMC2’s subcomponents, addressing the integration of
SDG’s, DRRs and COP/IPCC's recommendations,

- managing integrated activities with the Center of Applied Maths for Industry (CeMEAI)
and the Center for Artificial Intelligence (C4Al) to optimize startups and spinoffs using
database and modelling climate change scenarios;

- merging new insights of INCTMC2 water securrity with worldwide initiatives like the
Global Climate Research Program (WMO/UNESCO/ISC) the UNEP World Water Quality
Alliance, and Future Earth,

- promoting new Regional Centers of Global Water Security e-Courses in Brazil, in
partnership with other UN Water Learning Centers, to boost interdisciplinary training using
INCTMC?2’s experiences and lessons learnt,

- recommending “examples of circular governance on water security under climate change”,
with an open repository to be updated until the sixth year of the INCTMC2
(https://drive.google.com/file/d/1Y XRuVgFsFOiS6IvVU2FjyA8H2D4sZrHUP/view?usp=sha

ring).

7.3 Health and climate change
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For the health component, we will study the spatial distribution of Lutzomyia longipalpis in the
Southeast Region of Brazil in three time frames (historical, current and future) considering
climate change scenarios. The results may fill gaps on the current picture of the geographic
distribution of the species, vector of the etiological agent that transmits visceral leishmaniasis,
as well as its adaptation to new environments. Through the development of ecological niche
models; probability maps of occurrence in different scenarios; study of the correlation between
the increase in deforestation, rates of human cases of visceral leishmaniasis and the presence of
the sand fly vector, observing possible areas of expansion of American Visceral Leishmaniasis.

These projects had been expected the production of information that can indicate and show
trends in the probability of occurrence of communicable diseases in future climatic conditions.
With the current increase of global warming, the results produced here can collaborate with
public authorities in the development of strategic planning to mitigate the effects of global
warming.

Other activities include meetings between the technical team, data collection and analysis,
scientific publications on research results (“Analyzing the Sars-Cov 2 epidemic from a socio-
climate perspective” and “Analysis of the spatial and temporal variability of the mortality rate in
Brazil associated with variations in atmospheric electromagnetism™).

Other activities include:

- Production map of the spatial distribution of the LVA vector, L. (L.) longipalpis, in the states
of the Southeast Region. To produce an ecological niche model of visceral leishmaniasis in the
states of the Southeast Region, focusing on the historical and current temporal. To design
ecological niche models of the visceral leishmaniasis vector in two climate change scenarios.

- Based on future projections in different climate change scenarios, it should be expected to
prepare thematic maps of the spatial distribution of L. (N.) whitmani, discuss probable areas of
expansion or contraction of L. (N.) whitmani in the states of the Southeast Region of Brazil, and
evaluate the vulnerability of the Brazilian population to occurrence of ACL outbreaks in climate
change scenarios.

- Elaboration of the systematic review with the theme “Relationship between climate and Covid
19 transmission” (in progress).

- Modelling the effects of climatic conditions on Covid-19 (in progress).

- Production of information that can indicate and show trends in the probability of occurrence of
COVID-19 in future climatic conditions. With the current increase of global warming, the
results produced here can collaborate with public authorities in the development of strategic
planning to mitigate the effects of global warming.

- Participation in technical meetings for discussion and dissemination of results.

7.4 Energy Security

For the COPPE/AM team, improvements in the current models, especially regarding their
capacity to encompass and represent the water-food-energy nexus are expected. Further, it is
planned a study of different possible pathways of the energy system taking into account the
impacts of COVID, using a scenario methodology in the 1AM tools. For the INPE team, the
evaluation of CMIP6 climate change impacts on energy resources will continue, including a
spatial and seasonal analysis of the models performance to develop a smart ensemble output.
These outputs will produce distinct scenarios for solar and wind power resources over Brazilian
territory.  Continuing a previous activity published with the support of this INCT, on the
influences of extensive aquatic systems for local environmental conditions, the Federal
University of Itajuba should start a campaign in the Furnas reservoir, with the support of a
another CNPq project. Initially, there will be six days of field campaign, where data will be
collected continuously with the instruments hosted in the stabilization system on board of a
catamaran anchored in the middle of the reservoir. Similarly, the Federal University of S&o
Paulo will be developing a solarimetric data collection system on a floating platform in the
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Sobradinho hydroelectric reservoir, also with the support of another CNPq project. In both
cases, although such activities do not have direct support of this INCT, they will be contributing
to the integrated understanding of the water-energy-food NEXO by providing important data
that can support studies in the context of the efficient use of natural and renewable energy
resources with low environmental impact.

7.5 Natural disasters, impacts on physical infrastructure in urban areas and
urban development

The next steps to be developed during the year 6 of the subcomponent are detailed below.

— Effectiveness analysis of the current urban legal instruments concerning the risk management
of floods-associated disasters. Assessment of possible gaps in municipal urban planning
instruments that make risk management difficult or preventable. For this, a case study will be
carried out for the municipality of Pouso Alegre, Minas Gerais, which has a known history of
disasters associated with flooding.

— Develop a vulnerability index to support monitoring the impact of urban drought in Brazil,
considering two stages. In step 1, an indicator of vulnerability to urban drought will be
proposed, based on socioeconomic and environmental data, for the whole of Brazil; step 2 will
include the composition of an index for monitoring the impact of urban drought based on
climatological variables and the step 1 indicator.

— Evaluate the occurrence of extreme drought in the Matopiba region based on drought indices
from 1981 to 2020; characterize the dynamics of land uses and land cover in the area; and trends
analysis of precipitation, temperature, and drought indices considering different land-use
transitions over the Matopiba.

— Evaluate, with Blumenau stakeholders, the results obtained from Sis\VuClima implemented
for the city of Blumenau, as well as (i) the places most susceptible to landslide risk and flooding
associated with precipitation in the city; (ii) projections of future precipitation that may affect
the city using the CMIP5 and CMIP6 models. These evaluations will be used to plan, together
with Blumenau Stakeholders, the adaptation strategies which should contribute to mitigate
impacts from climate-related disasters in the city, and amplify its resilience to climate risks.

— From the preliminary results about disaster occurred in BA, ES, MG, and RJ during the last
summer season, some questions arise that guide the next steps to continue the assessment of
impacts, that is (i) What is the historical behavior of the occurrences of disasters caused by
convective storms, in terms of the spatial distribution and the intensity of the impacts? (ii) Is
there a correlation between the magnitude of these storms and global phenomena, like El Nifio?.
In addition, efforts are being invested to propose alternatives for the composition of a
population fragility index in the face of this phenomenon, which considers the combination of
physical and social variables presented in this preliminary assessment, as well as others that
may contribute to the discussions.

—In order to complement the analysis of risk in Itajai basin, studies of economic loss
perceptions and assessment of vulnerability will be developed.

— Understand compound extreme events on land and in the ocean and determine their combined
impacts on coastal urban communities, including on tourism, fisheries, aquaculture and human
health.

7.6 Economy and impacts in key sectors

Plans for the sixth year include continuing and further approximation with researchers from the
subcomponents “Natural Disasters” and “Water Security” to develop joint projects further.
Moreover, as pointed in the previour report, the Fapesp granted scholarship abroad for Paula
Pereira Pereda to develop the project “Assessing the Climate and Weather Effects in Brazil
using Panel Data” at Yale University, which has provided additional incentives to integration
with other areas of the INCT, mainly related to health and agriculture. Finally, an array of recent
FIPE projects with Uber has granted us access to the Uber Movement database stimulating the
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integration with the subcomponent “Natural Disasters”. The protocol between NEREUS and
Uber to have access to the data had been signed but the initiative was halted during the
pandemic. In our last annual meeting, we decided, together with colleagues from CEMADEM,
to resume this project. In addition to researchers at USP, researchers at CEMADEN already
have access to the data to write a collaborative paper on the effects of climate on urban mobility
and the associated economic costs. We also plan to continuing devoting time to integrating the
land use findings with the computable general equilibrium model, as mentioned above.

7.8 Modelling the earth system and production of future climate scenarios to study
Vulnerability, Impacts and Adaptation

- Due to the lack of adequate supercomputer power at INPE during the period, the CMIP6 SSP's
scenarios planned for year 5 of the project are postponed for the year 6. The climate scenarios
shall encompass the period of 1985-2100, with BESM3.0, same for the RESM- Eta Model.

- Development of the Coupled Eta based model with MOM®6 ocean model (RESM - Eta
Model);

- Improve the coupling of the Radiation scheme in the RESM through tests and evaluation of
the inclusion of aerosol (Eta Model)

- Coupling of the lake model FLake to the Eta Model

- Finish Coupling and evaluation of the dynamic vegetation + Carbon cycle in the RESM (Eta
Model)

- Evaluation with the new model version of the Eta Model - continuation

- Generation of projections using new model version and new SSP’s emission scenarios.

Resources from the CNPq project led by Paulo Nobre awarded funds from CNPq call for
proposals 6/2020 allowed the hiring of one PostDoc researcher to develop the coupling of Eta-
MOMBG, with the support of members of the INCT-MC2 Modeling component.

The RESM - Eta Model had received most of the support from CAPES project funds from ANA
- National Water Agency. This project ended in December 2021. A FAPESP posdoctoral
fellowship to Isabel Pilotto ended in June 2021.

Further meetings between the components of INCT-MC2 toward joint articles production
should be promoted.

7.9 Communication, dissemination of knowledge and education for sustainability

- The project “Socio-climatic imaginaries and meta-cognitions: their roles in interdisciplinary
research and scientific communication in a case study of the National Institute of Science and
Technology for Climate Change (INCT-MC)” approved in the call 26/2021 of the CNPq, will
be developed. We await the result of the submission of the project “Perceive-make-forest:
alliances between arts, sciences and communications in the face of the Anthropocene,”
coordinated by Susana Oliveira Dias, presented to the so-called LinCAr — Innovative
approaches to research in Language, Communication and/or Arts 2022, from Fapesp.

- We request the approval of a third TT3 grant from Fapesp so that a grantee can make news
based on the papers produced by researchers from the various sub-components of the INCT,
conducting interviews with the authors and other researchers for ClimaCom journals and the
INCT website. The materials can be produced in different formats, from news to interviews,
reports, to podcasts, videos, among others. In parallel with the production, collaborative
readings and analyses will be carried out on the problems involving communication and climate
change problems. The idea is that the issues to be worked out arise from the relationship
between the researchers of this INCT, the production of materials, and the proposed
bibliographies. Through these relationships, we aim to explore and broaden the understanding
of the effectiveness of climate change communication in dialogue with the philosophy of
science, environmental philosophy, and the social studies of science and technology.
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- Two new ClimaCom dossiers will be launched with articles, essays, journalistic materials, and
artistic productions with the themes: “Plant Policies” and another to be defined. The
participation of researchers from the various components of the INCT in the journal will be
encouraged with the production of texts, interviews, participation in news, etc.

- We will produce a series of online seminars with members of the transversal theme, INCT
scientists, guest artists, and representatives of indigenous peoples. The idea is to address topics
such as “Climate and life,” “Disasters,” “Futures,” “Possible modes of existence,” “Art and
nature,” and “Anthropocene” from an interdisciplinary perspective and create new relationships
and common problematic fields.

- We will produce the book “Abecedary of climate change” with articles published by INCT
researchers, guest researchers, and artists.

- We will continue to develop the partnership with the Escolas Pelo Clima movement,
Cemadem Educacdo, and the Maré de Ciéncia project, creating activities with schools on the
theme of climate change.

- We will diagram the pdfs of ClimaCom magazines produced during INCT Climatic Changes
Phase 2.

- Tatiana Plens Oliveira, under the guidance of Wenceslao Machado de Oliveira Junior and
Susana Oliveira Dias, will defend her doctoral thesis - Living-soil-Body: between cultivation
lines - which thinks about the relationships between the body, the land/Land and the
Anthropocene.

In general, and conducted by the coordination of the project, Years 6 and 7 will be dedicated to
integration of the results of the project. All this proposed world focus on then need of
transdisciplinarity. According to the National Confederation of Municipalities 2022, in Brazil
since 2019 more than 200 people have died every year as consequence of those disasters. In
2022 only, by the end of June almost 500 people died due to such disasters. Most of them
were due to floods, flash floods and landslides triggered heavy precipitation. While weather
forecasts issued by the state and federal meteorological agencies for those events of heavy
precipitation, rainfall amount was sub estimated in terms of intensity as well its spatial
distribution across the cities. While a weather forecast if not a disaster risk forecast, it is
expected that with the forecasts of disaster risk alerts this number would go down. However,
the recent events of intense rainfall and disasters where it While rainfall extremes have become
more intense and frequent in several regions of the planet, vulnerability of exposure of
populations and towns are also increasing, making the risk of disaster higher (IPCC 2021,
2022). These two last components of the risk equation cannot be predicted by meteorological
centers since they depend on several non-environmental factors such as communication,
governance, cultural attitudes towards messages from the scientific communities.  Thus,
transdisciplinary research in climate change adaptation must be considered to reduce the
impacts of climate change in the present and future climates, since it can help overcome some
adaptation barriers, including knowledge gaps, uneven local adaptive capacity, and power
imbalances affecting decisions, that at the end could affect lives. Adaptation is needed since the
very beginning, to strengthen the link to extremes of climate variability and climate change, and
transdisciplinarity is needed to scaling up our capacity to adapt to climate change impacts in
support of disaster risk reduction and management. We then focus on the Brazilian context to
propose adjustments to transdisciplinary research training and practice to make it more inclusive
and effective in supporting climate change adaptation.

7.10 Impacts on Brazilian ecosystems in view of changes in land use and
biodiversity for sustainability

We will continue the implementation of the MapBiomas Ar, with the integration for all
of South America of greenhouse gas monitoring as well as land use change in the
Google Earth Engine platform. We will also continue to measure aerosol and trace
gases continuously at the ATTO tower. We will perform a large aircraft experiment in
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Amazonia, the CAFE-Brasil experiment, scheduled for December 2022 and January
2023. The Cerrado component will continue the important work of the Brazilian
emission inventory, as well as research related to fire emissions.

8 Events organized by the INCT MC2 and its components with interaction
among sub components of the project in Year 5

1. Reunido com o Vice coordenador do projeto INCT MC2 Tercio Ambrizzi, 20-22 2021,
USP Sao Paulo.

2. Reunido com o Vice coordenador do projeto INCT MC2 Tercio Ambrizzi and with
Marcos Buckeridge lider of the INCT-Bioetanol, 29 Novemner-2 December , USP SP.

3. Reunido com Dra Marta Barata do IOC/FIORUZ, Dr Regina Alvala from
CEMADENM and Dr. Elizabeth Rangel from FIOCRUZ-MG

4, Meeting of leaders of the component of the INCT MC2 on June 9-10 2022 at USP SP.
5. Meeting with Subcomponentes do projeto do INCT MC2 — INCT Climatic Changes

Date: 03/08/2021; Participants: Méario Mediondo, Margarete Afonso, Simone Costa

Link: https://meet.google.com/ruw-efrm-ogb?pli=1&authuser=0

6. Interdisciplinary  meeting on collaboration on the Book CEPED; Date:
10/02/2022.Participants: Eduardo Mario Mendiondo, Marina Batalini de Macedo, Regina Alvava,
Elizabeth Rangel, Maria Clara Fava

7. Monthly meetings to assess and forecast the impacts of extremes of hydro-geo-climatic
origin on strategic activities for Brazil, organized by CEMADEN, Date: 08/04/2022, 14h30 (last
meeting); Link: https://conferenciaweb.rnp.br/webconf/reuniao-impactos-cemaden; Participants:
Elizabeth Ferreira Rangel, Margarete Martins dos Santos Afonso

8. Monthly meeting to assess and forecast the impacts of extremes of hydro-geo-climatic
origin  on  strategic  activities  for  Brazil; Date: 11/5/2022,  as 14h30;
Link: https://conferenciaweb.rnp.br/webconf/reuniao-impactos-cemaden; Participants:
Elizabeth Ferreira Rangel, Margarete Martins dos Santos Afonso

9. Meetings between the technical team of the health component. December 2021.
Meeting subject: data analysis

10. Meetings between the technical team of the health component. May 2022. Meeting
subject: preliminary results of the analysis

11. Meetings between the technical team of the health component. June 2022. Meeting
subject: final results of data analysis

12. NEREUS at FEAUSP hosts a weekly seminar, on Mondays, during the academic year.
In 2021-2022, the events started online and moved in presence in March 2022 due to the
improvement of the pandemic scenario. There were different presentations on topics related to
the INCT-MC. The complete program with the names of the presenters and titles of the
presentations can be accessed at (http://www.usp.br/nereus/?p=3989 )

13. Workshop in 2022 focusing on “The Economy of Mantiqueira”, involving different
components of the INCT. The first part of the workshop took place in Itajubd (UNIFEI), where
the focus was on discussions with local policymakers, and the second part took place in
Gongalves, MG, where the discussion was more technical.
(https://unifei.edu.br/evento/seminario-internacional-a-economia-da-mantiqueira/)

14. The INCTMC2 water security subcomponent, with the Center for Education &
Research on  Disasters (CEPED/USP,  www.eesc.usp.br) &  LabJor/Unicamp
(http://www.labjor.unicamp.br/) boosted the “open science campaign” #OneDropOfScience
#0OneDoseOfResilience with  webinar on  “Climate, Health &  Resilience”
(https://www.youtube.com/watch?v=GVX-ITZzKyk), with INCTMC2’s subcomponents of
Disaster Risk Reduction (Dr R. Alvala, CEMADEN), Health Security (Dr E.
Rangel/FIOCRUZ) and FAPESP-Belmont Forum (Prof A. Nardocci, FSP/USP). Also,
INCTMC2 supported the SBPC 74h Annual Meeting Seminar “Interdisciplinary on Climate
Change Research” https://youtu.be/Ugag28p7YYU.
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15. Also, parallel Actions on science popularization were performed under FUNCEME’s
Papo CoNexus Talks (@papoconexus) with free webinars of Dr. Christian Leduc, IRD (
https://youtu.be/6Xbya6GTMEU), Dr. Karen Ryberg, Dakota Water Science Center
(https://www.youtube.com/watch?v=VVORnDfvpiml), Prof Patrick Reed, Cornell University
(https://youtu.be/6Xbya6GTMEU), Dr Molle Fracois, IRD/G-EAU
(https://lyoutu.be/mGRbYXE4vQ0). Moreover, INCTMC2 also accepted indepedent
webinars(https://www.youtube.com/watch?v=_PeCKfCPOec) and with UNESCO-PechaKucha
#AguaTodavia podcast (https://www.pechakucha.com/presentations/the-route-of-water-eng).

16. On the other hand, INCTMC2 Water Security Subcomponent participated in the IAHS
Panta Rhei Decade Meeting and the TAHS’ 100th Anniversary Interdisciplinary Meeting in
Montpellier, France (May/June, 2022) and in the 5th Int Symposium of Healthy Rivers & Sust.
Wat. Resou. Mgmt under UNESCO-IHP-IX

9 Participation in scientific events relevant to the INCT MC2 with accepted
abstracts or presentations (with partial or total funding from the INCT MC2, or
virtual participation)

1. CID GARCIA, Gabriel. Coordinator of the workshop ‘Podcast production, scientific
dissemination, and humanities’ at the IX National Symposium on Science, Technology, and
Society — ESOCITE.BR 2021, online.

2. CID GARCIA, Gabriel. Participation in the session’ Conversation with authors’,
regarding the launch of the book ‘Science in focus, vol. 3 — Cinema, culture and thought’, at the
IX National Symposium on Science, Technology and Society — ESOCITE.BR 2021, online.

3. DIAS, Susana. “Communicating how to perceive the forest: the generation of rare
kinships between arts, sciences and philosophies”, presented in the framework of the VIII
International Congress of Public Communication of Science and Technology (COPUCI), held
on days 2, 3 and 4 March 2022 in the city of Bariloche-Argentina.

4. DIAS, Susana. The forest camera. Lecture given on 03/14/22 in the series of meetings
“Conversas sobre a camera obscura”, promoted by Casa de Eva, in Campinas-SP
5. DIAS, Susana. As a debater at the table “Encontros mais que humano” of the event

“Encontros nos Labirinto”, organized by the Labirinto group from Labjor-Unicamp, on
10/21/2021.

6. DIAS, Susana. A TREE is already a RHIZOME. Presentation of work on Thought Fold
23 of the 10th. Online edition of Raias Poéticas, on August 6, 2021. Available at:
https://www.youtube.com/watch?v=DSTosxWhv0Ok&abchannel=RevistalnComunidade

7. DIAS, Susana; BELLINI, Larissa; BARBOSA, Rayane; PINTO, Paulinha Luiz.
MULTI-SPECIE COMMUNICATION: THINKING WITH THE ATMOSPHERE, PLANTS
AND ANIMALS. Paper presented at the IV Congress of Support Projects for the Permanence
of Undergraduate Students at Unicamp - PAPE-G, held from 12/14/2021 to 12/15/2021 in
Campinas.

8. DIAS, Susana; SOUZA, Karolyne; BELLINI, Larissa. “Gaia-graphy of images:
thinking with an artemosphere between flows and breaths”. Paper presented at the VI
International Colloguium Education through images and their geographies, promoted by OLHO
- Laboratory of Audiovisual Studies, from November 08, 2021 to November 10, 2021, on an
online platform.

9. DIAS, Susana; SOUZA, Karolyne; BELLINI, Larissa. Telling stories between arts and
sciences as a nest: scientific dissemination in the face of the perceptive deafness that marks the
Anthropocene. Paper presented at EDICC VIII, a meeting promoted by the Master’s Program in
Scientific and Cultural Dissemination of the Laboratory of Advanced Studies in Journalism
(Labjor) of the State University of Campinas (Unicamp), from October 19 to 21, 2021.

10. MATTOS, Thamires Ribeiro de; AMORIM, A. C. R. . Anthropo-scene: Cultural Sudies
and Post-Foundational Theories of Curriculum in The Handmaid’s Tale. 2002 AAACS
Conference. (Work/Congress Presentation).

11. TADDEI, R. Advancement of climate change: consequences and perspectives. Il
National Week of Environmental Sciences (SENACAMB), 11/11/2021. Available at
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https://www.youtube.com/watch?v=xLfMtwwJInw&t=16s

12. TADDEI, R. Disaster Science. Rede Clima 15 years. 04/12/2022. Available at
https://www.youtube.com/watch?v=EBJK331lpko

13. TADDEI, R. Social dimensions of climate change in Brazil: perceptions and
perspectives. Debate series “Science, risk and disasters”. Sdo José dos Campos, Cemaden,
03/24/2022.

14, TADDELI, R. Il Forum of Young Ocean Ambassadors, mediator of the COP26 session:
changes and our lives. Maré Science Project/Unesco, Santos, 11/10/2021.
https://www.youtube.com/watch?v=nSshDcK3570&t=3601s

15. TADDEI, R. 1l Forum of Young Ocean Ambassadors, facilitator of the session The UN
conference on climate change (COP27). Maré Science Project/Unesco, Santos, 06/15/2022.
Available at https://www.youtube.com/watch?v=012NCEpzKHE

16. TADDEI, R. Interventions of another nature: resources for thinking about (and outside)
the Anthropocene. Course History, Environment and Knowledge in the Anthropocene. Osvaldo
Cruz House, Osvaldo Cruz Foundation, 05/30/2022. Available at
https://www.youtube.com/watch?v=AzIpNFzOMdA&t=3160s

17. TADDEI, R. Thinking about climate change in the context of the Anthropocene.
Opening lecture of the IV Academic Week of Research, Innovation and Extension of the State
University of the Tocantina Region of Maranhdo (UEMASUL), on February 22, 2022.
Available at https://www.youtube.com/watch?v=8LsO4kn90x8

18. CID GARCIA, G. Monthly virtual conversations of the Pedagogias da Imagem
extension project - cineclube of the Faculty of Education at UFRJ, with lectures and debates
with invited researchers, motivated by a film: December 16, 2021 - Film: A cloud rosa, by luli
Gerbase, 2019 Lecture title: The cloud, the body, the same: pandemic-form and ways of
educating in the present. Guest: André Bocchetti - Faculty of Education/UFRJ

19. TADDEI, R. VIII Meeting of Anthropology of Science and Technology, Federal
University of So Carlos, 2021. Member of the scientific council.

20. ROVERE, E. L. L.; MELLO-SILVA, C. C.; BARATA, M. M. L. . 12 Conferéncia
Latino-Americana de Salde e Educacdo Ambiental: das mudancgas climéticas a qualidade de
vida nas cidades. 2021.

21. Marengo, et al : The INCT for Climate Change Phase 2-Water resources and security
component. B-EPICC Kick-Off Workshop on August 23 and 24, 2022, in Séao
José dos Campos (Séao Paulo)

742 Reunido Annual SBPC. Painel: ESTRATEGIAS PARA ENFRENTAR O NOVO
NORMAL DOS EVENTOS CLIMATICOS EXTREMOS NO BRASIL29/7/2022 — Brasilia
(virtual) https://www.youtube.com/watch?v=fEYoP20Fqg_8

22. 742 Reunido Anual da SBPC, mesa-redonda intitulada “Interdisciplinaridade na

pesquisa sobre mudancga climatica”, no dia 28 de julho de 2022, as 14 horas, pelo canal da
ESOCITE.BR, link: https://youtu.be/Ugag28p7YYU
23. 74% Reunido Annual SBPC. Reunido de Coordenadores de INCTs, L29/7/2022 —

Brasilia (virtual), 26 de julho de 2022

24, Café Filosodfico. Palestra Clima & Natureza, 4 de agosto de 2022, Campinas

25. Seminario “O Impacto da Ciéncia na Sociedade e no Avanco do Conhecimento: 0s
novos desafios da pesquisa orientada a missao”. 21 de mar¢o de 2022 — das 10h as 14h,
FAPESP, SP.

26. INCT-Mudangas Climaticas Fase 2, Maio 2022, Brasilia (onl\ine)

217. INCT e Sustentabilidade do Planeta: Terra, Mar e Ar: Pesquisa e Desenvolvimento em
Mudangas Globais: O INCT para Mudancas Climaticas Fase Il, Junho 22 2022, Webinar
ABC/CNPq, Rio de Janeiro (virtual)

28. Extremos da variabilidade do clima e mudancas climaticas e Seguranga Alimentar no
Brasil e na América do Sul, Webinar Entendendo as Mudangas Climéaticas Agricultura -
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seguranca alimentar - recursos hidricos, FUNDAG, Campinas 27 Julho 2022 (virtual)

29. Impact based Early Warning System at a Urban Scale: The Brazilian Experience in
DRR, WMO Urban Workshop, Geneva 13-15 June 2022

30. CSSP Brazil Annual Science Hybrid Workshop: Heavy rainfall associated with natural
disasters in South-eastern Brazil in November-December 2021: Meteorological context,
CEMADEN/MCTI, 28"-30" June 2022

31. Pensando o Clima na Cidade de Sdo Paulo — Assimetrias, Conflitos e Solug®es.
Organizacdo: Prefeitura da Cidade de S&o Paulo. Titulo: Mudangas Climaticas e Eventos
Extremos na Cidade de Séo Paulo. Periodo: Set/2021.

32. Simposio em Clima, Agua, Energia e Alimentos. Organizacdo: SIMCLEA. Titulo:
IPCC ARG, Mudangas Climaticas e Eventos Extremos. Periodo: Out/2021.

33. XXIV Simposio Brasileiro de Recursos Hidricos. Organizagdo: ABRHidro. Titulo:
Aguecimento Global, Eventos Extremos, Mudancas Climaticas e 0 AR6 IPCC. Periodo:
Nov/2021

34. Webinars da Academia Cearense de Matematica (ACM). Organizacdo: ACM. Titulo:
Variabilidade Climatica e suas Mudangas: Passado, Presente e Futuro. Periodo: Fev/2022.

35. Webinar — Panorama e Perspectivas das Mudangas Climaticas. Organizagdo: Consorcio
PCJ. Titulo: IPCC ARG, Mudancas Climaticas e Eventos Extremos. Periodo: Maio/2022.

36. Mudangas Climéaticas e Seus Impactos. Organizacdo: UNIPAMPA. Titulo:
Variabilidade Climatica e seus Extremos: Alguma relagcdo com o aquecimento global?. Periodo:
Maio/2022.

37. Participar juntamente com o diretor do centro de audiéncia presencial com o Exmo. Sr.
Ministro de Estado da Ciéncia, Tecnologia e Inovagdes; e também participagdo na primeira
reunido do Comité Gestor de Cooperagdo (CSC em inglés), criado em 18/5/22 pelo Memorando
de Entendimento entre 0 MCTI, o Centro Nacional de Monitoramento e Alertas de Desastres
Naturais - CEMADEN, o Departamento de Comércio dos EUA-DoC e a Administracdo
Oceanica e Atmosférica Nacional - NOAA , em Washington -DC, Estados Unidos da América.
11-16 Julho 2022

38. Reunido UKCSSP MCTI- Brasilia —-DF, 27=20 March 2022

39. Drought in Pantanal, 2° Seminario Estadual- IMASUL- Campo Grande /MS

40. USP-CENA Piracicaba, SP. Participagdo membro comissdo julgadora concurso, 4-11
May 2022

41, Participation Forum Clima e Saude — Hospital Albert Einstein -SP, May 18 2022

42, Participation representante do CEMADEN no Grupo Operacional de Monitoramento e

Previsdo de Secas do SISSA (Sistema de Informagdes sobre Secas para o Sul da América do
Sul), em Buenos Aires, Argentina, 29 iunho-1 Julho 2022

43. Aquecimento Global, Eventos Extremos, Mudangas Climéaticas e o0 AR6 IPCC, T.
Ambrizzi, XXIV Simposio Brasileiro de Recursos Hidricos, Belop Horizonte, Novembro 202
44, IPCC AR6, Mudangas Climéaticas e Eventos Extremos, T. Ambrizzi, Simposio em
Clima, Agua, Energia e alimentos, 13-15 outubro 2021

45, Mudangas Climaticas e Eventos Extremos na Cidade de S&o Paulo, T. Ambrizzi,
Seminario Pensando o Clima na Cidade de S&o Paulo, 24 setembro 2021

46. Variabilidade Climéatica e suas Mudangas: Passado, Presente e Futuro, T. Ambrizzi,
Academia Ceaerense de Matematica, Fevereiro 2022,

47, IPCC AR6, Mudangas Climaticas e Eventos Extremos, T. Ambrizzi, Seminario
Consorcio PCJ, Maio 2022.

48. Variabilidade climética e seus extremos: alguma relagdo com o aquecimento global?, T.
Ambrizzi, Unipampa. Maio 2022

49, Margarete Martins dos Santos Afonso, Bruno Moreira, Simone Costa, Monica
Magalhaes, Elizabeth Rangel. Impactos das Mudangas Climéaticas e do Desmatamento na
Expansdo das Leishmanioses no Brasil. 12 Conferéncia Latino-Americana de Salde e Educagédo
ambiental: das mudancas climaticas a qualidade de vida nas cidades (12 edi¢do). November 16-
19 2021.

50. Margarete Martins dos Santos Afonso, Bruno Moreira de Carvalho, Artur Augusto
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Velho Mendes Junior, Cristina Maria Giordano Dias, Lucas Keidel, Sandro Antdnio Pereira,
Patricia Meneguete, Elizabeth Ferreira Rangel. Municipal vulnerability in the state of Rio de
Janeiro/ Brazil, for transmission of American Visceral Leishmaniasis. WorldLeish7 -
Leishmaniasis World Congress. Cartagena, Colombia, August 1-6, 2022.

51. Simone Miranda da Costa; Monica de Avelar Figueiredo Mafra Magalhées; Renata de
Saldanha da Gama Gracie Carrijo; Elizabeth Ferreira Rangel. Geographic distribution of
Lutzomyia whitmani associated with vegetation, and impacts on the expansion of American
Cutaneous Leishmaniasis in Brazil. WorldLeish7 -Leishmaniasis World Congress. Cartagena,
Colombia, August 1-6, 2022.

52. Elizabeth Ferreira Rangel, Margarete Martins dos Santos Afonso, Simone Miranda da
Costa, Marco Aurelio Pereira Horta, Jéssica Milena Moura Neves, Bruno Moreira de Carvalho.
Impacts of climate change on the occurrence of Leishmaniasis and COVID-19 in Brazil. Euro-
Global Climate Change Conference. September 20-21 2022, Paris, France.

53. Modelagem Acoplada Oceano-Atmosfera-Biosfera e as Mudancas Climéticas, Paulo
Nobre, Ph.D., Disciplina Mudancas Climaticas e Biodiversidade - UFPE, 14 de julho de 2021
54, Workshop Linking Human and Earth System Models for Global Change Analysis,
Paulo Nobre, Ph.D., Aspen Global Change Institute, 19-21 July 2021

55. Webinar: NORDESTE PROSPERO! Acdo De Desenvolvimento Socioecondmico
Sustentavel Do Semiarido Frente As Mudangas Climaticas. Paulo Nobre, Ph.D., F. Francis
Lacerda, Dra.. Brasilia, DF, Instituto SAGRES, 2 July 2021

56. Webinar: O surgimento de manchas de 6leo em Fernando de Noronha - um diagndstico;
Paulo Nobre, Ph.D., ComTecPolOleo, Marinha do Brasil, 26 August 2021.

57. Webinar: e-NORDESTE PROSPERO! potencial energético regional como eixo de
desenvolvimento nacional. Paulo Nobre, Ph.D., Confederacdo Nacional de Municipios-CNM,
Brasilia, DF, 31 October 2021

58. Webinar: Impacto do Clima nas Fontes Renovaveis de Energia, Paulo Nobre, Ph.D.,
Associacdo Brasileira de Energias Alternativas e Meio Ambiente — ABEAMA, 7 October 2021
59. Webinar: Decarbonization & Climate Change: A Path To A Safe(r) Future!, Paulo
Nobre, Ph.D., 1st Seminar on Upstream Decarbonization - SPE Brazil Section, 20 October 2021
60. Webinar: Adaptacdo a ocorréncia de eventos meteoroldgicos extremos num mundo
mais aquecido! Paulo Nobre, Ph.D., EPGMET, 2 December 2021

61. Webinar EMBRAPA "Tendéncias na Agricultura Irrigada Brasileira: Ambiente, Clima,
Energia e Equipamento” . Chou Sin Chan . 15/07/2021

62. Workshop ANA: Na Oficina de Trabalho do Programa Nacional de Recursos Hidricos.
"Modelos climaticos e bases de dados”. Chou Sin Chan. 24/08/2021

63. Webinar: UERJ: "Técnicas de analise das Mudancas Climaticas Globais", em Aula de
Teoria e Métodos da Climatologia” Chou Sin Chan. 3/11/2021

64. Round table by ABRHidro. "Mudangas Climaticas: O que sabemos e o que esperar?"
Chou Sin Chan. 22/11/2021

65. Webinar Central Bank: "Modelos numéricos de previsdo de tempo e clima e de
projecOes de mudangas climéticas" 4/10.2021

66. Webinar/workshop CAPES-ANA PRO RECURSOS HIDRICOS: "Incorporagdo de
previsdes climaticas e hidroldgicas nos horizontes sazonal e subsazonal visando orientar a
gestdo da alocacdo de agua na bacia do rio S&o Francisco”. Chou Sin Chan. 14/10.2021

67. Webinar/workshopCAPES-ANA Mudancas Climaticas e Recursos Hidricos: "“Inclusdo
de Esquema de Descarga Elétrica e Producdo de NOx no Modelo Eta". Chou Sin Chan.
10/11/2021

68. Workshop on Environmental Geospacial Data and Health - II CIDACS. “.Forecast
models for studies of climatic extremes” Chou Sin Chan..04/05/2022. (Hybrid)

69. Workshop: I Féorum Laboratério SisBaHiA.”Modelagem em escala local das mudangas
climaticas”. Chou Sin Chan. 12/04/2022.
70. Workshop Sensoriamento Remoto e Agronegocio.”Modelagem atmosférica: previsdo

de tempo e clima”.Chou Sin Chan. 27/04/2022.
71. Webinar Aula Magna of the Post Graduate Programa of Water Resources UFPel -
“Projegoes de Mudangas Climaticas e alguns exemplos de impactos sobre os recursos hidricos”.
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Chou Sin Chan. 22/04/2022.

72. Congresso Brasileiro de Energia Solar, 2022, Floriandpolis. Avaliacdo da irradiacdo
solar com modelo Brasil-SR em condic¢des de céu claro — impacto de aerossois na amazonia e
cerrado. MARTINS, FERNANDO RAMOS; MADELEINE S. G. CASAGRANDE, NILTON
E. ROSARIO, GONCALVES, ANDRE RODRIGUES ; COSTA, RODRIGO SANTOS ;
LIMA, FRANCISCO J. L. ; PES, MARCELO P. ; PEREIRA, E. B.

73. SILVA, J. G.; VIANA, J. F. S. ; GUSMADO, A. C. V. E. L. ; Montenegro, S. M. G. de..
VARIAVEIS METEOROLOGICAS NA ESTIMATIVA DA EVAPOTRANSPIRACAO DE
REFERENCIA NA BACIA DO RIO PIRAPAMA-PE.. In: IX Workshop de Mudancas
Climaticas e Recursos Hidricos do Estado de Pernambuco e do VI Workshop Internacional de
Mudancas Climéticas e Biodiversidade (IX WMCRHPE/VI WIMB), 2019, Recife. IX
Workshop de Mudangas Climaticas e Recursos Hidricos do Estado de Pernambuco e do VI
Workshop Internacional de Mudangas Climéaticas e Biodiversidade (IX WMCRHPE/VI
WIMB), 2019.

74. GUSMAO, A. C. V. E. L.; RODRIGUES, D. F. B.; ARAUJO, DIEGO C. DOS S
VIANA, J. F. S.; MONTENEGRO, S. M. G. L. ESTUDO DA VARIABILIDADE DE
INDICES DE VEGETACAO UTILIZANDO ANALISE DE AGRUPAMENTOS. In: IX
Workshop de Mudangas Climéticas e Recursos Hidricos do Estado de Pernambuco e do VI
Workshop Internacional de Mudangas Climaticas e Biodiversidade (IX WMCRHPE/VI
WIMB), 2019, Recife. IX Workshop de Mudancas Climaticas e Recursos Hidricos do Estado de
Pernambuco e do VI Workshop Internacional de Mudancas Climéticas e Biodiversidade (IX
WMCRHPE/VI WIMB), 2019.

75. ALVES, P. B. R. ; DJORDJEVIC, S. ; JAVADI, A. ; Rufino, lana A. A. . Challenges
for SuDS implementation in developing countries context: does governance arrangements make
it harder?. In: VIII OXBRIDGE CONFERENCE ON BRAZILIAN STUDIES, 2019,
Cambridge.

76. BENTES, L. V. ; CARVALHO, R. M. C. M. O. ; RIBEIRO NETO, A. Preparacéao
governamental para o enfrentamento as mudancas climaticas: uma andlise institucional. In: X
Workshop de Mudancas Climéticas e Recursos Hidricos do Estado de Pernambuco, 2019,
Recife. Anais do 1X Workshop de Mudangas Climéticas e Recursos Hidricos do Estado de
Pernambuco, 2019.

77. SOUZA, F A A ET AL, Why Should Brazilian Researchers Join Socio-Hydrological
Research Opportunities?”, In: XXIII Braz Symp. Water Res., Foz de Iguacu Nov., 2019 (full
text), ABRHidro

78. 100th Anniversary of IAHS, Montpellier, France between 29 May and 6 June,
2022. Accelerating Inclusive Learning of Hydrology Under Change and COVID Times With
Actions  Towards a  Panta  Rhei Open Science  for Future Earth
(https://meetingorganizer.copernicus.org/IAHS2022/IAHS2022-748.html)

79. 100th Anniversary of IAHS, Montpellier, France between 29 May and 6 June,
2022. Index-based Insurance to Mitigate Drought Financial Losses for Water Supply Sector
('https://meetingorganizer.copernicus.org/lAHS2022/1AHS2022-645.html )

80. 100th Anniversary of IAHS, Montpellier, France between 29 May and 6 June,
2022. Artificial intelligence for agricultural drought monitoring based on soil moisture and crop
yield under change (https://meetingorganizer.copernicus.org/IAHS2022/1AHS2022-407.html)

81. 100th Anniversary of IAHS, Montpellier, France between 29 May and 6 June,
2022. Modelling urban floods in megacities: a comparative bibliometric review of traditional
physically based and artificial intelligence models

(https://meetingorganizer.copernicus.org/IAHS2022/IAHS2022-687.html)
10 List of publications

The papers published within the Year 5 of the INCT-MC2 included in the publication list
reflects the activities of the subgroups that have funding other than FAPESP, as well as a
continuous interdisciplinary work over the recent years.
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1. CASAGRANDE, M. S. G. ; MARTINS, F. R. ; ROSARIO, N. E.; LIMA, F. J. L,;
GONCALVES, A. R.; COSTA, R. S. ; ZARZUR, M. ; PES, M. P. ; PEREIRA, E. B. .
Numerical Assessment of Downward Incoming Solar Irradiance in Smoke Influenced Regions -
A Case Study In Brazilian Amazon and Cerrado. Remote Sensing, v. 13, p. 4527, 2021.

2. DIAS, Susana. Uma arvore ja é um rizoma: Antropoceno, clima e vida multiespécie.
Revista Incomunidade, out. De 2021. Disponivel em: https://www.incomunidade.com/uma-
arvore-ja-e-um-rizoma-antropoceno-clima-e-vida-multiespecie-susana-oliveira-dias/.

3. ESCADA, P.; COELHO, C.AS.; TADDEI, R; DESSAI, S.; CAVALCANTI, LLF.A. ;
DONATO, R.; KAYANO, M.; MARTINS, E.S.P.R. ; MIGUEL, J.C.H. ; MONTEIRO, M;
MOSCATI, M.C.L. Climate services in Brazil: Past, present and future perspectives. Climate
Services, v. 24, p. 100276, 2021. https://doi.org/10.1016/j.cliser.2021.100276

4. FONSECA, F.; AMORIM, A. C. R. Residéncias artisticas e curriculo-experimentag&o:
como podem nos ajudar a adiar o fim do mundo?. SERIE-ESTUDOS, v. 26, p. 11-31, 2021.

5. GUZZO, M. S. L. (2022). Préticas artisticas diante do Antropoceno: uma experiéncia de
refgio. Liinc Em Revista, 18(1), €5908. https://doi.org/10.18617/liinc.v18i1.5908

6. MIGUEL, J. C. H.; TADDEI, R. Electrical energy infrastructure and social worlds: an
anthropological perspective on the circulation of meteorological artifacts. Energy Research &
Social Science, v. 90, p. 102641, 2022.

7. SANTQOS, G. P.; MATHIAS, F. M. F.; QUEIROZ FILHO, A.C. Entre Janelas: Paginas
de um Diario Corpogréfico Sensivel da Cidade-Medo. CADERNOS DO PROARQ (UFRJ), v.
36, p. 53-73, 2021.

8. SCHAVELZON, S., et al. Dez notas sobre as ruinas do Antropoceno: uma busca por
um solo comum entre diversos campos do saber. TECCOGS — Revista Digital de Tecnologias
Cognitivas, n. 24, jul./dez. 2021, p. 74-100.

9. CHAGAS, VINICIUS B. P., CHAFFE, PEDRO LUIZ B., BLOSCHL, GUNTER, 2022.
Process Controls on Flood Seasonality in Brazil. Geophysical Research Letters, 49, 1-10

10. COSTA, N. V., RODRIGUES, R. R. 2021. Future summer marine heatwaves in the
western South Atlantic. Geophysical Research Letters, 48, 1-10.

11. CUARTAS, L.A., CUNHA, AP.M.A., ALVES, J.A., PARRA, L.M.P., DEUSDARA-
LEAL, K., COSTA, L.C.C., MOLINA, R.D., BROEDEL, L., AMORE, D., SELUCHI, M.E.,
CUNNINGHAM, C., ALVALA, R.C.S., MARENGO, J.A. Recent hydrological droughts in
Brazil and their impacts on hydropower generation. Water, 2022.

12. MARENGDO, J. A., AMBRIZZI, T., CUNHA, AP.M.A, RAMOS, A., SKANSI, M.,
CARPIO, J.M., SALINAS, ROBERTO. (2021): The heat wave of October 2020 in central
South America. International Journal of Climatology, 1-18.

13. PEREIMA, M.F.R., CHAFFE, P.L., DE AMORIM, P.B. AND RODRIGUES, R.R.,
2021. A systematic analysis of climate model precipitation in southern Brazil. International
Journal of Climatology, 1-18.

14. RIBEIRO, D. F.; SAITO, S. M.; ALVALA, R. C. S. Disaster vulnerability analysis of
small towns in Brazil. International Journal of Disaster Risk Reduction, VVolume 68, January
2022, 102726. https://doi.org/10.1016/j.ijdrr.2021.102726

15. RODRIGUES, R.R., SHEPHERD, T.G., 2022. Small is beautiful: climate-change
science as if people mattered. PNAS Nexus, 1(1), pgac009

16. FERNANDES, V. ; CUNHA, A. P. M. A.; CUARTAS, L. A. ; LEAL, K. R. D. ;
COSTA, L. C. O. ; BROEDEL, ELISANGELA ; FRANCA, D. ; ALVALA, R. C. ; SELUCHI,
MARCELO E. ; MARENGO, J. A. . DROUGHTS AND IMPACTS IN THE SOUTH OF
BRAZIL. Revista Brasileira de Climatologia, v. 28, p. 561-584, 2021.

17. ZERI, MARCELO ; WILLIAMS, KARINA ; CUNHA, ANA PAULA M. A ;
CUNHA'ZERI, GISLEINE ; VIANNA, MURILO S. ; BLYTH, ELEANOR M. ; MARTHEWS,
TOBY R. ; HAYMAN, GARRY D. ; COSTA, JOSE MARIA : MARENGO, JOSE A. ;
ALVALA, REGINA C. S. ; MORAES, OSVALDO L. L. ; GALDOS, MARCELO V. .
Importance of including soil moisture in drought monitoring over the Brazilian semiarid region:

104


https://doi.org/10.1016/j.ijdrr.2021.102726

Report Year 5, Thematic Project: INCT MC Phase 2 (National Institute of Science and Technology for Climate
Change-Phase 2)

An evaluation using the JULES model, in situ observations, and remote sensing. Climate
Resilience and Sustainability, v. xx, p. Xx-xx, 2021.
18. CHIQUITO GESUALDO, GABRIELA ; SONE, JULLIAN SOUZA ; GALVAO,
CARLOS DE OLIVEIRA ; MARTINS, EDUARDO SAVIO ; MONTENEGRO, SUZANA
MARIA GICO LIMA ; TOMASELLA, JAVIER ; MENDIONDO, AND EDUARDO MARIO
Unveiling water security in Brazil: current challenges and future perspectives.
HYDROLOGICAL SCIENCES JOURNAL-JOURNAL DES SCIENCES HYDROLOGIQUES
icr, V. 66, p. 759-768, 2021.
19. DA SILVA PINTO VIEIRA, RITA MARCIA ; TOMASELLA, JAVIER ; BARBOSA,
ALEXANDRE AUGUSTO ; POLIZEL, SILVIA PALOTTI ; OMETTO, JEAN PIERRE
HENRY BALBAUD ; SANTOS, FABRICIA CRISTINA ; DA CRUZ FERREIRA, YARA ;
DE TOLEDO, PETER MANN . Land degradation mapping in the MATOPIBA region (Brazil)
using remote sensing data and decision-tree analysis. SCIENCE OF THE TOTAL
ENVIRONMENT scr, v. 782, p. 146900, 2021.
20. FALCK, ALINE S. ; TOMASELLA, JAVIER ; R. DINIZ, FABIO L. ; MAGGIONI,
VIVIANA . Applying a precipitation error model to numerical weather predictions for
probabilistic flood forecasts. JOURNAL OF HYDROLOGY icr, v. 598, p. 126374, 2021.
21. CARVALHO, VINICIUS SIQUEIRA OLIVEIRA ; ALVARENGA, LIVIA ALVES ;
OLIVEIRA, CONCEICAO DE MARIA MARQUES DE ; TOMASELLA, JAVIER;
COLOMBO, ALBERTO ; MELO, PAMELA APARECIDA . Impact of climate change on
monthly streamflow in the Verde River Basin using two hydrological models. Revista Ambiente
e Agua, v. 16, p. 1, 2021.
22. MELO, PAMELA A. ; ALVARENGA, LIVIA A. ; TOMASELLA, JAVIER ; MELLO,
CARLOS R. ; MARTINS, MINELLA A. ; COELHO, GILBERTO . Sensitivity and
Performance Analyses of the Distributed Hydrology-Soil-Vegetation Model Using
Geomorphons for Landform Mapping. Water icr, v. 13, p. 2032, 2021.
23. FALCK, ALINE ; TOMASELLA, JAVIER; PAPA, FABRICE . Assessing the
Potential of Upcoming Satellite Altimeter Missions in Operational Flood Forecasting Systems.
Remote Sensingucr, v. 13, p. 4459, 2021.
24. MELO, PAMELA A. ; ALVARENGA, LIVIA A. ; TOMASELLA, JAVIER;
SANTOS, ANA CAROLINA N. ; MELLO, CARLOS R. ; COLOMBO, ALBERTO . On the
performance of conceptual and physically based modelling approach to simulate a headwater
catchment in Brazil. JOURNAL OF SOUTH AMERICAN EARTH SCIENCES icr, v. 114, p.
103683, 2021.
25. Zeri, Marcelo; WILLIAMS, KARINA ; CUNHA, ANA PAULA M. A. ;
CUNHA'ZERI, GISLEINE ; VIANNA, MURILO S. ; BLYTH, ELEANOR M. ; MARTHEWS,
TOBY R. ; HAYMAN, GARRY D. ; COSTA, JOSE MARIA ; MARENGO, JOSE A. :
ALVALA, REGINA C. S. ; MORAES, OSVALDO L. L. ; GALDOS, MARCELO V. .
Importance of including soil moisture in drought monitoring over the Brazilian semiarid region:
An evaluation using the JULES model, in situ observations, and remote sensing. Climate
Resilience and Sustainability, v. -, p. e7--, 2021.
26. MARENGO, JOSE A.; JIMENEZ, JUAN C. ; ESPINOZA, JHAN-CARLO ; CUNHA,
ANA PAULA ; ARAGAO, LUIZ E. O. . Increased climate pressure on the agricultural frontier
in the Eastern Amazonia-Cerrado transition zone. Scientific R eportsicr, v. 12, p. 457, 2022.
27. JANG, MATHEUS TAE GEUN ; ALCANTARA, ENNER ; RODRIGUES, THANAN
: PARK, EDWARD : OGASHAWARA, IGOR :;MARENGO, JOSE A.. Increased
chlorophyll-a concentration in Barra Bonita reservoir during extreme drought periods.
SCIENCE OF THE TOTAL ENVIRONMENT icr, v. 843, p. 157106, 2022.
28. ROSSATO SPATAFORA, LUCIANA ; ALVALA, R. C. ;: CUNHA, A. P. M. A.
i MARENGO, J. A.; MERCE, V. . Remote Sensing as a Tool for Agricultural Drought Alert
Over the South Region of Brazil. THE RADIO SCIENCE BULLETIN, v. 3, p. 1, 2022.
29. GOMES, Helber Barros ; LEMOS DA SILVA, MARIA CRISTINA ; BARBOSA,
HENRIQUE DE MELO JORGE ; AMBRIZZI, Tércio ; BALTACI, HAKKI ; GOMES,
HELIOFABIO BARROS ; SILVA, FABRICIO DANIEL DOS SANTOS ; COSTA,
RAFAELA LISBOA ; FIGUEROA, Silvio Nilo ; HERDIES, DIRCEU LUIS ; PAULIQUEVIS

105


http://lattes.cnpq.br/5423195235956450
http://lattes.cnpq.br/5719239270509869
http://lattes.cnpq.br/9092859070852767

Report Year 5, Thematic Project: INCT MC Phase 2 (National Institute of Science and Technology for Climate
Change-Phase 2)

JUNIOR, THEOTONIO MENDES . WRF Sensitivity for Seasonal Climate Simulations of
Precipitation Fields on the CORDEX South America Domain. Atmosphere, v. 13, p. 107-130,
2022.

30. REBOITA, Michelle S ; AMBRIZZI, Tércio . CLIMATE SYSTEM IN A
NUTSHELL: AN OVERVIEW FOR UNDERSTANDING CLIMATE CHANGE. International
Journal of Development Research, v. 12, p. 53365-53378, 2022.

31. PINHEIRO, HENRI ; Ambrizzi, Tercio ; HODGES, KEVIN ; GAN, Manoel ;
ANDRADE, KELEN ; GARCIA, JOSE . Are Cut-off Lows simulated better in CMIP6
compared to CMIP5?. Climate Dynamics, v. 58, p. 1-10, 2022.

32. GOZZzO, LUIZ FELIPPE ; Drumond, Anita ; PAMPUCH, LUANA ALBERTANI ;
AMBRIZZI, Tércio ; CRESPO, NATALIA MACHADO : Reboita, Michelle Simdes ; BIER,
ANDERSON AUGUSTO ; CARPENEDO, CAMILA BERTOLETTI ; BUENO, PAOLA
GIMENES ; PINHEIRO, HENRI ROSSI ; CUSTODIO, MARIA DE SOUZA ; KUKI,
CASSIA AKEMI CASTRO ; TOMAZIELLO, ANA CAROLINA NOBILE ; GOMES, Helber
Barros : da Rocha, Rosmeri Porfirio ;: COELHO, CAIO A. S. ; PIMENTEL, RAISSA DE
MATOQOS . Intraseasonal Drivers of the 2018 Drought Over Sdo Paulo, Brazil. Frontiers in
Climate, v. 4, p. 1-19, 2022.

33. CARPENEDO, CAMILA B. ; AMBRIZZI, Tércio . Atmospheric blockings in
Coupled Model Intercomparison Project Phase 5 models with different representations of
Antarctic sea ice extent. Anais da Academia Brasileira de Ciéncias, v. 94, p. 1-19, 2022.

34. BRAGA, HUGO A. ; Ambrizzi, Tercio ; HALL, NICHOLAS M. J. . Relationship
between interhemispheric Rossby wave propagation and South Atlantic convergence zone
during La Nifia years. International Journal of Climatology, v. 46, p. 1-13, 2022.

35. Calim, M. C., P. Nobre, P. Oke, A. Schiller, L. S. P. Siqueira, and G. P. Casteldo, 2021
The Spectral Diagram as a new tool for model assessment in the frequency domain: Application
to a global ocean general circulation model with tides. Computers & Geosciences, 104977,
https://doi.org/10.1016/j.cage0.2021.104977.

36. Alves de Oliveira, B. F., M. J. Bottino, P. Nobre, and C. A. Nobre, 2021: Deforestation
and climate change are projected to increase heat stress risk in the Brazilian Amazon. Commun
Earth Environ, 2, 207, https://doi.org/10.1038/s43247-021-00275-8.

37. Casagrande, F., F. A. B. Neto, R. B. de Souza, and P. Nobre, 2021: Polar Amplification
and Ice Free Conditions under 1.5, 2 and 3 °C of Global Warming as Simulated by CMIP5 and
CMIP6 Models. Atmosphere, 12, 1494, https://doi.org/10.3390/atm0s12111494.

38. Franz, G., and Coauthors, 2021: Coastal Ocean Observing and Modeling Systems in
Brazil: Initiatives and Future Perspectives. Front. Mar. Sci., 8, 681619,
https://doi.org/10.3389/fmars.2021.681619.

39. Nobre, P. and coauthors, 2022: The 2019 oil spill on the Brazilian coast: Scenarios,
Annals of the Brazilian Academy of Sciences, in press.

40. Campos DA, Chou SC, Bottino MJ, Gomes JL, Lyra AA (2021) Inclusion of the
radiative effect of deep convective clouds in the Eta model simulations. Quarterly Journal of the
Royal Meteorological Society. Submitted.

41. MAIA, S. M. F.; MEDEIROS, A. de S.; SANTOS, T. C. dos; LYRA, G. B.; LAL, R,;
ASSAD, E. D.; CERRI, C. E. P. Potential of no-till agriculture as a nature-based solution for
climate-change mitigation in Brazil. Soil & Tillage Research, v. 220, 105368, 2022.

42, ASSAD, E. D.; MARTINS, S. C. Mudanca do clima no Brasil. In:
COLLICCHIO, E.; ROCHA, H. R. da (org.). Agricultura e mudancas do clima no estado do
Tocantins: vulnerabilidades, projecdes e desenvolvimento. Palmas, TO: EAUFT, 2022. pt. II,
cap. 3, p. 69-92.https://www.alice.cnptia.embrapa.br/alice/handle/doc/1142906

43. ASSAD, E. D.; ZANATTA, J. A;; RACHWAL, M. F. G.; PUGLIERO, V. S;
ZANNETTI, M. R.; PAVAO, E. de M.; ASSAD, M. L. R. C. L.; VICTORIA, D. de C.;
NAKAI, A. M.; MONTEIRO, J. E. B. de A.; BORDRON, B.; HOLLER, W. A. Impact of
climate change on eucalyptus plantations in southern Brazil. Colombo: Embrapa Florestas,
2022. 80 p. (Embrapa Florestas. Documentos,
367).https://www.infoteca.cnptia.embrapa.br/infoteca/handle/doc/1142032

106


http://lattes.cnpq.br/0448732949873631
http://lattes.cnpq.br/3317951774132214
http://lattes.cnpq.br/0448732949873631
http://lattes.cnpq.br/9092859070852767
http://lattes.cnpq.br/9092859070852767
http://lattes.cnpq.br/2492316971242051
https://doi.org/10.1016/j.cageo.2021.104977
https://doi.org/10.1038/s43247-021-00275-8
https://doi.org/10.3390/atmos12111494
https://doi.org/10.3389/fmars.2021.681619
https://www.alice.cnptia.embrapa.br/alice/handle/doc/1142906
https://www.infoteca.cnptia.embrapa.br/infoteca/handle/doc/1142032

Report Year 5, Thematic Project: INCT MC Phase 2 (National Institute of Science and Technology for Climate
Change-Phase 2)

44, PINTO, T.P.; ZANETTI DE LIMA, C. ;ESTEVAM, C.G., PAVAO, EM,;
ASSAD,E.D. Overview of methane emissions and implicatios of different metrics.
FGV/IGVAGRO. 2022. 48p. Chrome
extension://efaidnbmnnnibpcajpcglclefindmkaj/https://eesp.fgv.br/sites/eesp.fgv.br/files/eesp_re
latorio_metano-eng_apl vl.pdf

45, ASSAD,E.D.; ESTEVAM, C.G; PAVAO, E.M.; PINTO, T.P.; ZANETTI DE LIMA,
C.; Potencial de mitigacao de gases de efeito estufa das acdes de descarbonizacdo da Pecuéria
até 2030. FGV/GVAGRO. 2022. 42p. chrome-
extension://efaidnbmnnnibpcajpcglclefindmkaj/https://eesp.fgv.br/sites/eesp.fgv.br/files/ocbio_
potencial_de_mitigacao_de_gee_pecuaria_2112.pdf

46. ESTEVAM, C.G ; ZANETTI DE LIMA, C.; PAVAO, E.M.; ASSAD,E.D.;PINTO,
T.P.; Potencial de mitigacdo de gases de efeito estufa das agdes de descarbonizacdo da soja até
2030. FGV/GVAGRO. 2022. 38p.chrome-
extension://efaidnbmnnnibpcajpcglclefindmkaj/https://eesp.fgv.br/sites/eesp.fgv.br/files/2022.0
2.16_ potencial_de_mitigacao_de_gases_de_efeito_estufa_das acoes_de_descarbonizacao _da
soja_ate_2030.pdf

47. CHRISTOFOLETTI, M. A. M.; PEREDA, P. C. . Winners and losers: the distributional
impacts of a carbon tax in Brazil. ECOLOGICAL ECONOMICS, v. 183, p. 106945, 2021.

48. CHRISTOFOLETI, M. A. ; PEREDA, P. C. . Does Decentralized and Voluntary
Commitment Reduce Deforestation? The Effects of Programa Municipios Verdes.
ENVIRONMENTAL & RESOURCE ECONOMICS, v. 1, p. 1-1, 2022.

49, GUIDETTI, B.; PEREDA, P. C.; SEVERNINI, E. . Placebo Tests for the Impacts of Air
Pollution on Health: The Challenge of Limited Health Care Infrastructure. AEA Papers and
Proceedings, v. 111, p. 371-375, 2021.

50. Haddad, Eduardo A.; ARAUJO, INACIO F. . The internal geography of services value-
added in exports: A Latin American perspective. Papers in Regional Science, p. pirs.12590,
2021.

51. Haddad, Eduardo A.. The COVID-19 Crisis and the Geography of Discontents in the
Global South. Atlantic Currents - An Annual Report on Wider Atlantic Perspectives and
Patterns: The COVID-19 Crisis Viewed from the South. 7ed.Rabat: Policy Center for the New
South, 2021, v., p. 145-158.

52. Haddad, Eduardo A.: VIEIRA, Renato S. ; ARAUJO, INACIO F. : ICHIHARA,
SILVIO M. ; PEROBELLI, FERNANDO S. ; BUGARIN, KARINA S. S. . COVID-19 crisis
monitor: assessing the effectiveness of exit strategies in the State of Sdo Paulo, Brazil.
ANNALS OF REGIONAL SCIENCE, v. 68, p. 501-525, 2021.

53.  LEON, J. A. ; ORDAZ, M. ; Haddad, E. ; ARAUJO, I. F. . Risk caused by the
propagation of earthquake losses through the economy. Nature Communications, v. 13, p. 2908,
2022.

54. PEREDA, PAULA C.; LUCCHESI, ANDREA . Alternative frameworks for cost-
effectiveness analysis of environmental policies in maritime transport. Maritime Economics &
Logistics, v. 1, p. 1-21, 2022.

55. RUGGIERO, P.G.C. ; PFAFF, A. ; PEREDA, P. ; NICHOLS, E. ; METZGER, J.P. .
The Brazilian intergovernmental fiscal transfer for conservation: A successful but self-limiting
incentive program. ECOLOGICAL ECONOMICS, v. 191, p. 107219--, 2022.

56. SOUZA, B.; HADDAD, E. A. . Climate change in Brazil: dealing with uncertainty in
agricultural productivity models and the implications for economy-wide impacts. Spatial
Economic Analysis, v. online, p. 1-18, 2021.

57. BAKER, J C. A. ; GARCIA-CARRERAS, L ; GLOOR, M ; MARSHAM, J. H. ;
BUERMANN, W ; da Rocha, H. R. ; NOBRE, A ; DE ARAUJO, A C ; SPRACKLEN, D. V..
Evapotranspiration in the Amazon: spatial patterns, seasonality, and recent trends in
observations, reanalysis, and climate models. HYDROLOGY AND EARTH SYSTEM
SCIENCES, v. 25, p. 2279-2300, 2021.

107



Report Year 5, Thematic Project: INCT MC Phase 2 (National Institute of Science and Technology for Climate
Change-Phase 2)

58. BALLARIN, A. S. ; ANACHE, J. A. A.; WENDLAND, E. C.. Trends and abrupt
changes in extreme rainfall events and their influence on design quantiles: a case study in S&o
Paulo, Brazil. THEORETICAL AND APPLIED CLIMATOLOGY, v. 149, p. 1-15, 2022.

59. BARBEDO, RAFAEL ; SIQUEIRA, VINICIUS ; Collischonn, Walter . Topographic
Position-based Stream definition (TPS): A simple method to address spatial variability of
drainage density in stream networks. HYDROLOGICAL SCIENCES JOURNAL-JOURNAL
DES SCIENCES HYDROLOGIQUES, v. 67, p. 1-12, 2022.

60. BATALINI DE MACEDO, M ; Mendiondo, E M ; RAZZOLINI, M T P ; GOEL, N. K. ;
ARYA, D S. ; KURIAN, M ; NARDOCCI, A C . Multi-stage resilience analysis of the nexus
flood-sanitation-public health in urban environments: a theoretical framework. Urban Water
Journal, v. 19, p. 1-18, 2022.

61. BORNE, M. ; LORENZ, C. ; PORTELE, T. C. ;MARTINS, E. S. P.R.;
VASCONCELOS Jr., F. C. ; KUNSTMANN, H. . Seasonal sub-basin-scale runoff predictions:
A regional hydrometeorological Ensemble Kalman Filter framework using global datasets.
JOURNAL OF HYDROLOGY: REGIONAL STUDIES, v. 42, p. 101146, 2022.

62. BREDA, J P L :de Paiva, R. ; CHOU, S C ; Collischonn, W . Assessing extreme
precipitation from a regional climate model in different spatial-temporal scales: A hydrological
perspective in South America. INTERNATIONAL JOURNAL OF CLIMATOLOGY, v. 1, p.
1, 2022.

63. BREDA,JPLF;PAIVA R.C;PEDROLLO, O C;PASSAIA, O A; Collischonn, W. .
Modeling coordinated operation of multiple hydropower reservoirs at a continental scale using
artificial neural network: the case of Brazilian hydropower system. REVISTA BRASILEIRA
DE RECURSOS HIDIRCOS, v. 26, p. 26, 2021.

64. CARVALHO, V. S. O ; ALVARENGA, L. A ; MELO, P. A ; TOMASELLA, J.;
MELLO, C R ; MARTINS, M A . Climate change impact assessment in a tropical headwater
basin. Revista Ambiente e Agua, v. 17, p. 1-19, 2022.

65. COLMAN, C.B. ; GUERRA, A.; ROQUE, F. O. ; ROSA, I M.D. ; Oliveira, Paulo Tarso
Sanches de . Identifying priority regions and territorial planning strategies for conserving native
vegetation in the Cerrado (Brazil) under different scenarios of land use changes. SCIENCE OF
THE TOTAL ENVIRONMENT, v. 807, p. 150998, 2022.

66. COLMAN, CARINA BARBOSA : GUERRA, ANGELICA : ROQUE, FABIO DE
OLIVEIRA ; ROSA, ISABEL M.D. ; Oliveira, Paulo Tarso Sanches de . Identifying priority
regions and territorial planning strategies for conserving native vegetation in the Cerrado
(Brazil) under different scenarios of land use changes. SCIENCE OF THE TOTAL
ENVIRONMENT, v. 807, p. 150998, 2022.

67. CUARTAS, L A; CUNHA, AP M A ; ALVES, ] A ; PARRA, L M P ; DEUSDARA-
LEAL, K; COSTA, L C O ; MOLINA, R D ; AMORE, D ; BROEDEL, E ; SELUCHI, M E ;
CUNNINGHAM, C : ALVALA, R C S : MARENGO, J A . Recent Hydrological Droughts in
Brazil and Their Impact on Hydropower Generation. Water, v. 14, p. 601, 2022.

68. DAVID, PAULA C ; CHAFFE, PEDRO L. B ; CHAGAS, VINICIUS B. P ; MOLIN,
MARCO DAL ; OLIVEIRA, DEBORA Y ; KLEIN, ANTONIO H. F ; FENICIA, FABRIZIO .
Correspondence between model structures and hydrological signatures: a large-sample case
study using 508 Brazilian catchments. WATER RESOURCES RESEARCH, v. 58, p. 1-20,
2022

69. Dhalton , L T; MARTINEZ, J. ; Attayde, J L ; MARTINS, E S P. R.; Brandini, N;
Moreira, L S.. Long-Term Series of Chlorophyll-a Concentration in Brazilian Semiarid Lakes
from Modis Imagery. Water, v. 14, p. 1-16, 2022,

70. DOMINGUES, L M ; DE ABREU, R C ; DA ROCHA, H R . Hydrologic Impact of
Climate Change in the Jaguari River in the Cantareira Reservoir System. Water, v. 14, p. 1286,
2022.

108



Report Year 5, Thematic Project: INCT MC Phase 2 (National Institute of Science and Technology for Climate
Change-Phase 2)

71. ESTACIO, A. B. S.; COSTA, A. C. ; Souza Filho, F. A. ; ROCHA, R. V. . Uncertainty
analysis in parameter regionalisation for streamflow prediction in ungauged semi-arid
catchments. HYDROLOGICAL SCIENCES JOURNAL, v. 66, p. 02626667.2021.1913281,
2021.

72. ESTACIO, A.B. S. ; SILVA, S. M. O. ; SOUZA FILHO, F. A. . Statistical uncertainty
in drought forecasting using markov chains and the standard precipitation index (SPI). Revista
Brasileira de Climatologia, v. 28, p. 471-493, 2021.

73. FAGUNDES, H. O. ; FAN, F. M. ; PAIVA, R. C. D. ; SIQUEIRA, V. A. ; BUARQUE,
D. C.; KORNOWSKI, L. W. ; LAIPELT, L. ; COLLISCHONN, W. . Sediment Flows in South
America Supported by Daily Hydrologic-Hydrodynamic Modeling. WATER RESOURCES
RESEARCH, v. 57, p. 57, 2021

74.  FAN, F.; SIQUEIRA, V. A. ; FLEISCHMANN, A. SANTOS ; BREDA, JOAO PAULO
FIALHO ; PAIVA, R. C. D ; PONTES, PAULO ROGENES MONTEIRO ; Collischonn, W .
On the discretization of river networks for large scale hydrologic-hydrodynamic models.
REVISTA BRASILEIRA DE RECURSOS HIDIRCOS, v. 26, p. 26, 2021.

75. FAVA, M C; MACEDO, M B ; BUARQUE, AC S ; SARAIVA, AM ; DELBEM, AC
B ; MENDIONDO, E M. Linking Urban Floods to Citizen Science and Low Impact
Development in Poorly Gauged Basins under Climate Changes for Dynamic Resilience
Evaluation. Water, v. 14, p. 1467, 2022.

76. FLACK'PRAIN, S; SHI, L ; ZHU, P ; Rocha, H.R. ; CABRAL, O ; HU, S ; WILLIAMS,
M . The impact of climate change and climate extremes on sugarcane production. Global
Change Biology Bioenergy, v. 1, p. gcbb.12797, 2021.

77. FLEISCHMANN, A. S. ; AL BITAR, A. ; OLIVEIRA, A M ; SIQUEIRA, V
ALENCAR ; COLOSSI, BR ; PAIVA,RCP; KERR, Y ; RUHOFF, A ; FAN, F ; PONTES, P
R M ; COLLISCHONN, W. . Synergistic Calibration of a Hydrological Model Using Discharge
and Remotely Sensed Soil Moisture in the Parand River Basin. Remote Sensin, v. 13, p. 3256,
2021.

78. FLEISCHMANN, A. S. PAPA, FABRICE FASSONI-ANDRADE, ALICE MELACK,
JOHN M. WONGCHUIG, SLY PAIVA, RODRIGO CAUDURO DIAS HAMILTON,
STEPHEN K. FLUET-CHOUINARD, ETIENNE BARBEDO, RAFAEL AIRES, FILIPE AL
BITAR, AHMAD BONNET, MARIE-PAULE COE, MICHAEL FERREIRA-FERREIRA,
JEFFERSON HESS, LAURA JENSEN, KATHERINE MCDONALD, KYLE OVANDO,
ALEX PARK, EDWARD PARRENS, MARIE PINEL, SEBASTIEN PRIGENT, CATHERINE
RESENDE, ANGELICA F. REVEL, MENAKA ROSENQVIST, AKE , et al. ; How much
inundation occurs in the Amazon River basin?. REMOTE SENSING OF ENVIRONMENT, v.
278, p. 113099, 2022.

79. FLEISCHMANN, AS. ; BREDA, J.P.F. ; PASSAIA, O.A. ; WONGCHUIG, S.C. ; FAN,
F.M.; PAIVA, R.CD. ; MARQUES, G.F. ; COLLISCHONN, W.. Regional scale
hydrodynamic modeling of the river-floodplain-reservoir continuum. JOURNAL OF
HYDROLOGY, v. 596, p. 126114, 2021.

80. GODOIl, RAQUEL DE FARIA ;RODRIGUES, DULCE B.B.; BORRELLI,
PASQUALE ; OLIVEIRA, PAULO TARSO S. . High-resolution soil erodibility map of Brazil.
SCIENCE OF THE TOTAL ENVIRONMENT, v. 781, p. 146673, 2021

81. GUZMAN, D A. ; MOHOR, G S. ; MENDIONDO, E M. . Multi-driver ensemble to
evaluate the water utility business interruption cost induced by hydrological drought risk
scenarios in Brazil. Urban Water Journal, v. 19, p. 1-15, 2022.

82. KAYSER, RAFAEL HENRIQUE ; RUHOFF, ANDERSON ; LAIPELT, LEONARDO ;
KICH, ELISA DE MELLO ; ROBERTI, DEBORA REGINA ; SOUZA, VANESSA DE
ARRUDA ; RUBERT, GISELE CRISTINA DOTTO ; Collischonn, Walter; NEALE,
CHRISTOPHER MICHAEL USHER . Assessing geeSEBAL automated calibration and

109



Report Year 5, Thematic Project: INCT MC Phase 2 (National Institute of Science and Technology for Climate
Change-Phase 2)

meteorological reanalysis uncertainties to estimate evapotranspiration in subtropical humid
climates. AGRICULTURAL AND FOREST METEOROLOGY, v. 314, p. 108775, 2022.

83. KREIBICH, H ; SOUZA, F. A. A. ; ARIAS, D. A. G. ; MOHOR, GUILHERME
S. ; MENDIONDO, E M et al.. The challenge of unprecedented floods and droughts in risk
management. Nature, v. 605, p. 5-26, 2022.

84. MACEDO, M B ; GOMES JUNIOR, M N ; JOCHELAVICIUS, V ; DE OLIVEIRA, TR
P ; MENDIONDO, E M . Modular Design of Bioretention Systems for Sustainable Stormwater
Management under Drivers of Urbanization and Climate Change. Sustainability, v. 14, p. 6799,
2022.

85. Marinho e Silva, G, T. H. Oliveira; R. S Carvalho; H C Pimentel Fialho; F A A Souza; E
M Mendiondo; F. Ghiglieno, Assessing the impact of Sars-CoV-2 on water consumption in Sdo
Paulo State, Brazil, J. Wat. Res. Plann. & Mgmt., https://doi.org/10.1061/(ASCE)WR.1943-
5452.0001606

86. MATTOS, T. S. ;OLIVEIRA, P.T. S.; DE SOUZA, B.; CARVALHO, G. A. ;
PEREIRA, R. B. ; CRIVELLARO, L. L. ; LUCAS, M. C. ; ROY, T. Towards reducing flood
risk disasters in a tropical urban basin by the development of flood alert web application.
ENVIRONMENTAL MODELLING & SOFTWARE, p. 105367, 2022.

87. MENG, L ; CHAMBERS, J ; KOVEN, C D. ; PASTORELLO, G ; GIMENEZ, B ;
JARDINE, K ; TANG, Y ; MCDOWELL, N ; NEGRON-JUAREZ, R ; LONGO, M ;
ARAUJO, A ; TOMASELLA, J; FONTES, C ; MOHAN, M ; HIGUCHI, N . Soil moisture
thresholds explain a shift from light-limited to water-limited sap velocity in the Central Amazon
during the 2015-16 El Nifio drought. Environmental Research Letters, v. 17, p. 064023, 2022.

88. MISHRA, M. ; Dash, M. K. ; SUDARSAN, D. ; Santos, C.A.G. ; Mishra, S.K. ; KAR,
D. ; Bhat, I. ; Panda, B. K. ; Sethy, M. ; SILVA, R. M. . Assessment of trend and current pattern
of open educational resources: A bibliometric analysis. JOURNAL OF ACADEMIC
LIBRARIANSHIP, v. 48, p. 102520, 2022.

89. NOGUEIRA FILHO, F J. M ; SOUZA FILHO, F. A. ; PORTO, V. C. ; VIEIRA
ROCHA, R.; SOUSA ESTACIO, A. B. ; MARTINS, E. S. P. R.. Deep Learning for
Streamflow Regionalization for Ungauged Basins: Application of Long-Short-Term-Memory
Cells in Semiarid Regions. Water, v. 14, p. 1318-1338, 2022.

90. NUNES CARVALHO, T. M. ; de Souza Filho, F. A.. A data-driven model to evaluate
the medium-term effect of contingent pricing policies on residential water demand.
Environmental Challenges, v. 3, p. 100033, 2021.

91. Oliveira, N. M.;SILVA, R. M.;BRASIL NETO, R. M.; Santos, C.A.G.; Viana,
P.C.G.. Spatiotemporal patterns of agricultural and meteorological droughts using SPI and
MODIS-based estimates over a Brazilian semiarid region: Study case of Upper Paraiba River
basin. Geocarto International, p. 1-19, 2022.

92. RIBEIRO NETO, G. G. ; MELSEN, L. A. ; MARTINS, E. S. P. R. ; WALKER, D. W. ;
OEL, P. R. . Drought Cycle Analysis to evaluate the influence of a dense network of small
reservoirs on drought evolution. WATER RESOURCES RESEARCH, v. 58, p. 1-38, 2022.

93. RIBEIRO, F. W. ; DA SILVA, S. M. O. ; DE SOUZA FILHO, F. A.; CARVALHO,
TAIS M. N. ; M. L., TEREZA M. X. . Diversification of urban water supply: an assessment of
social costs and water production costs. Water Policy, v. 10, p. 1-10, 2022.

94. ROCHA, M. S. D. ; NOBREGA, R. L. B.; FARIAS, C. A. S. ; GALVAO, C. O..
IMPACTO DAS MUDANGAS CLIMATICAS EM CISTERNAS RURAIS DO NORDESTE
BRASILEIRO. REVISTA ELETRONICA DE GESTAO E TECNOLOGIAS AMBIENTAIS,
p. 5-15, 2022.

95. SANTOS, J. Y. G.; Montenegro, S. M G L ; SILVA, R. M ; Santos, C. A. G ; QUINN, N.
W. ; DANTAS, A P X ; RIBEIRO NETO, A . Modeling the impacts of future LULC and
climate change on runoff and sediment yield in a strategic basin in the Caatinga/Atlantic forest
ecotone of Brazil. CATENA, v. 203, p. 105308-14, 2021.

110



Report Year 5, Thematic Project: INCT MC Phase 2 (National Institute of Science and Technology for Climate
Change-Phase 2)

96. SCHWAMBACK, D. ; GESUALDQO, G. C. ; SONE, J. S. ; KOBAYASHI, A. N. A.;
BERTOTTO, L. E. ; GARCIA, M. V. S. ; ALMAGRO, A. ; OLIVEIRA, P. T. S.. Are
Brazilian Catchments Gaining or Losing Water? The Effective Area of Tropical Catchments.
HYDROLOGICAL PROCESSES, p. €14535, 2022

97. SIQUEIRA, V A ; WEERTS, A ; KLEIN, B ; FAN, F M ; PAIVA, R C D; Collischonn,
W . Postprocessing continental-scale, medium-range ensemble streamflow forecasts in South
America using Ensemble Model Output Statistics and Ensemble Copula Coupling. JOURNAL
OF HYDROLOGY, v. 600, p. 126520, 2021.

98. SONE,J.S.; ARAUJO, T. F.; GESUALDO, G. C. ; BALLARIN, A. S. ; CARVALHO,
G. A. ; OLIVEIRA, P. T S.; WENDLAND, E. W . Water Security in an Uncertain Future:
Contrasting Realities from an Availability-Demand Perspective. WATER RESOURCES
MANAGEMENT, p. 1-17, 2022.

99. SONE,J.S.; ARAUJO, T.F.; GESUALDO, G. C. ; BALLARIN, A. S. ; CARVALHO,
G. A. ; OLIVEIRA, P.T. S.; WENDLAND, E. C. . Water Security in an Uncertain Future:
Contrasting Realities from an Availability-Demand Perspective. WATER RESOURCES
MANAGEMENT, v. xx, p. 1-17, 2022.

100. SOUSA ESTACIO, A. B. ; MELO ROCHA, M. A ; CAETANO DE OLIVEIRA, M. ;
OLIVEIRA DA SILVA, S. M. ; de Souza Filho, F. A. ;STUDART, T. C. . Priority of Water
Allocation during Drought Periods: The Case of Jaguaribe Metropolitan Inter-Basin Water
Transfer in Semiarid Brazil. Sustainability, v. 14, p. 6876, 2022.

101. SOUZA, FELIPE AUGUSTO ARGUELLO ; SAMPROGNA MOHOR, GUILHERME ;
GUZMAN ARIAS, DIEGO ALEJANDRO ; BUARQUE, ANA CAROLINA SARMENTO ;
TAFFARELLO, DENISE ; Mendiondo, Eduardo Mario . Droughts in Sdo Paulo: challenges
and lessons for a water-adaptive society. Urban Water Journal, v. 19, p. 1-13, 2022.

102. WALKER, D. W. ; CAVALCANTE, L. ; KCHOUK, S. ; RIBEIRO NETO, G. G. ;
DEWULF, A. ; GONDIM, R. S. ; MARTINS, E. S. P. R. ; MELSEN, L. A. ; Souza Filho, F.
A.; VERGOPOLAN, N. ; VAN OEL, P. R. Drought Diagnosis: What the Medical Sciences
Can Teach Us. Earths Future, v. 10, p. 1-24, 2022.

103. XAVIER DE MELO LOPE, T. M ; OLIVEIRA DA SILVA, S. M ; Souza Filho, F A;
ARAUJO Jr, L M. . ldentificacdo de impactos e respostas as secas para mitigacdo da
vulnerabilidade hidrica: o caso de Fortaleza. REVISTA DAE, v. 70, p. 195-207, 2022.

104. OLIVEIRA, UBIRAJARA ; SOARES-FILHO, BRITALDO ; Bustamante, Mercedes ;
GOMES, LETICIA ; OMETTO, JEAN P. ; RAJAO, RAONI . Determinants of Fire Impact in
the Brazilian Biomes. Frontiers In Forests And Global Change, v. 5, p. 1-12, 2022.

105. RAJAO, RAONI ; NOBRE, Antonio Donato ; CUNHA, EVANDRO L.T.P. :
DUARTE, TIAGO RIBEIRO ; MARCOLINO, CAMILLA ; SOARES-FILHO, BRITALDO ;
SPAROVEK, GERD ; RODRIGUES, RICARDO R. ; VALERA, CARLOS ; Bustamante,
Mercedes ; Nobre, Carlos ; SANTOS DE LIMA, LETICIA . The risk of fake controversies for
Brazilian environmental policies. BIOLOGICAL CONSERVATION, v. 1, p. 109447, 2022.
106. OLIVEIRA, UBIRAJARA ; SOARES-FILHO, BRITALDO ; DE SOUZA COSTA,
WILLIAM LELES ; GOMES, LETICIA ; Bustamante, Mercedes ; MIRANDA, HELOISA .
Modeling fuel loads dynamics and fire spread probability in the Brazilian Cerrado. FOREST
ECOLOGY AND MANAGEMENT, v. 482, p. 118889, 2021.

107. CANTINHO, R. Z. ; LINARES, J. A. H. ; VIEIRA, J. L. ; BUSTAMANTE, M. M.
C.. PROTECTED AREAS IN BRAZIL: EVOLUTION, LAND USE AND COVER, AND
IMPACT ON EMISSIONSINVENTORY. FLORESTA (ONLINE) (CURITIBA), v. 51, p. 174-
183, 2021.

108. ZIMBRES, BARBARA ; RODRIGUEZ-VEIGA, PEDRO ; SHIMBO, JULIA Z. ; DA
CONCEICAO BISPO, POLYANNA ; BALZTER, HEIKO ;Bustamante, Mercedes ;
ROITMAN, IRIS ;: HAIDAR, RICARDO ; MIRANDA, SABRINA ; GOMES, LETICIA ;
ALVIM CARVALHO, FABRICIO ; LENZA, EDDIE ; MARACAHIPES-SANTOS,
LEONARDO ; ABADIA, ANA CLARA : DO PRADO JUNIOR, JAMIR AFONSO :
MENDONCA MACHADO, EVANDRO LUIZ ; DIAS GONZAGA, ANNE PRISCILA ; DE

111


http://lattes.cnpq.br/1608252203113404

Report Year 5, Thematic Project: INCT MC Phase 2 (National Institute of Science and Technology for Climate
Change-Phase 2)

CASTRO NUNES SANTOS TERRA, MARCELA ; DE MELLO, JOSE MARCIO ; SOARES
SCOLFORO, JOSE ROBERTO ; RODRIGUES PINTO, JOSE ROBERTO ; ALENCAR, Ane .
Mapping the stock and spatial distribution of aboveground woody biomass in the native
vegetation of the Brazilian Cerrado biome. FOREST ECOLOGY AND MANAGEMENT, v.
499, p. 119615, 2021.

109. QUINTAO, J. M. B. ; CANTINHO, R. Z. ; ALBUQUERQUE, E. R. G. M. ;
MARACAHIPES, L. ; BUSTAMANTE, MERCEDES M C . Mudancas do uso e cobertura da
terra no Brasil, emissdes de GEE e politicas em curso. CIENCIA E CULTURA, v. 73, p. 18-24,
2021.

110. PETTORELLI, NATHALIE ; GRAHAM, NICHOLAS A. J. ; SEDDON, NATHALIE
; MARIA DA CUNHA BUSTAMANTE, MERCEDES; LOWTON, MATTHEW J. ;
SUTHERLAND, WILLIAM J. ; KOLDEWEY, HEATHER J. ; PRENTICE, HONOR C. ;
BARLOW, JOS . Time to integrate global climate change and biodiversity science-policy
agendas. JOURNAL OF APPLIED ECOLOGY, v. 1, p. 1, 2021.

111. MARTIN, MARIA A. SENDRA, OLGA ALCARAZ BASTOS, ANA BAUER, NICO
BERTRAM, CHRISTOPH BLENCKNER, THORSTEN BOWEN, KATHRYN BRANDO,
PAULO M. RUDOLPH, TANYA BRODIE BUCHS, MILENA Bustamante,
Mercedes CHEN, DELIANG CLEUGH, HELEN DASGUPTA, PURNAMITA DENTON,
FATIMA DONGES, JONATHAN F. DONKOR, FELIX KWABENA DUAN, HONGBO
DUARTE, CARLOS M. EBI, KRISTIE L. EDWARDS, CLEA M. ENGEL, ANJA FISHER,
ELEANOR FUSS, SABINE GAERTNER, JULIANA , et al.; Ten new insights in climate
science 2021 - a horizon scan. Global Sustainability, v. 1, p. 1-39, 2021.

112.  Jia, G., E. Shevliakova, P. Artaxo, N. De Noblet-Ducoudré, R. Houghton, J. House, K.
Kitajima, C. Lennard, A. Popp, A. Sirin, R. Sukumar, L. Verchot, 2019: Land-climate
interactions. In: Climate Change and Land: an IPCC special report on climate change,
desertification, land degradation, sustainable land management, food security, and greenhouse
gas fluxes in terrestrial ecosystems [P.R. Shukla, J. Skea, E. Calvo Buendia, V. Masson-
Delmotte, H.-O. Portner, D.C. Roberts, P. Zhai, R. Slade, S. Connors, R. van Diemen, M.
Ferrat, E. Haughey, S. Luz, S. Neogi, M. Pathak, J. Petzold, J. Portugal Pereira, P. Vyas, E.
Huntley, K. Kissick, M. Belkacemi, J. Malley, (eds.)]. In press.

113. Fernando G. Morais, Victor K. Sakano, Lucas N. de Lima, Marco A. Franco, Daniel
Costa Reis, Liz M. Zanchetta, Fabio Jorge, Eduardo Landulfo, Luiz Henrique Catalani,
Henrique M. J. Barbosa, Vanderley M. John & Paulo Artaxo (2021) Filtration efficiency of a
large set of COVID-19 face masks commonly used in Brazil, Aerosol Science and Technology.
https://doi.org/10.1080/02786826.2021.1915466.

114. Nascimento, J. P., Bela, M. M., Meller, B., Banducci, A. L., Rizzo, L. V., Vara-Vela, A.
L., Barbosa, H. M. J., Gomes, H., Rafee, S. A. A., Franco, M. A., Carbone, S., Cirino, G. G.,
Souza, R. A. F., McKeen, S. A., and Artaxo, P.: Aerosols from anthropogenic and biogenic
sources and their interactions: modeling aerosol formation, optical properties, and impacts over
the central Amazon Basin. Atmos. Chem. Phys., 21, 6755-6779, 2021,
https://doi.org/10.5194/acp-21-6755-2021. 2021.

115.  Aliaga, D., Sinclair, V. A., Andrade, M., Artaxo, P., Carbone, S., Kadantsev, E., Laj, P.,
Wiedensohler, A., Krejci, R., and Bianchi, F.: Identifying source regions of air masses sampled
at the tropical high-altitude site of Chacaltaya using WRF-FLEXPART and cluster analysis,
Atmos. Chem. Phys., 21, 16453-16477, https://doi.org/10.5194/acp-21-16453-2021, 2021.

116. Camarinha-Neto, G. F., J. C. P. Cohen, C. Q. Dias-Junior, M. Sorgel, J. H. Cattanio, A.
Arauljo, S. Wolff, P. A. F. Kuhn, R. A.F. Souza, L. V. Rizzo, and P. Artaxo. The friagem event
in the central Amazon and its influence on micrometeorological variables and atmospheric
chemistry. Atmospheric Chemistry and Physics, 21, 339-356, 2021. https://doi.org/10.5194/acp-
21-339-2021.

117.  Prass, M., Andreae, M. O., de Aradjo, A. C., Artaxo, P., Ditas, F., Elbert, W., Forster,
J.-D., Franco, M. A., Hrabe de Angelis, I., Kesselmeier, J., Klimach, T., Kremper, L. A,
Thines, E., Walter, D., Weber, J., Weber, B., Fuchs, B. M., Péschl, U., and Pohlker, C.:
Bioaerosols in the Amazon rain forest: temporal variations and vertical profiles of Eukarya,

112


javascript:void(0)
https://doi.org/10.1080/02786826.2021.1915466
https://doi.org/10.5194/acp-21-6755-2021
https://doi.org/10.5194/acp-21-16453-2021
https://doi.org/10.5194/acp-21-339-2021
https://doi.org/10.5194/acp-21-339-2021

Report Year 5, Thematic Project: INCT MC Phase 2 (National Institute of Science and Technology for Climate
Change-Phase 2)

Bacteria, and Archaea. Biogeosciences, 18, n. 17, 4873-4887, https://doi.org/10.5194/bg-18-
4873-2021, 2021.

118. De Simoni, W. ANDRE SANT’ANNA, ANE ALENCAR, BERTA PINHEIRO,
CARMEN ARAUJO, EVANGELINA VORMITTAG, HELIO WICHER, KAMYLA
BORGES, MARCEL FARIA, MARIA DE FATIMA ANDRADE, PAULINA PORTO,
PAULO ARTAXO, RUDI ROCHA, TALITA ESTURBA. “O Estado da Qualidade do Ar no
Brasil”. Working Paper. Sdo Paulo, Brasil: WRI Brasil. Disponivel online em
https://wribrasil.org.br/pt/publicacoes, 2021.

119.  Monteiro dos Santos, D., Rizzo, L. V., Carbone, S., Schlag, P., and Artaxo, P.: Physical
and chemical properties of urban aerosols in S&o Paulo, Brazil: Links between composition and
size distribution of submicron particles, Atmos. Chem. Phys., 21, Issue 11, 8761-8773,
https://doi.org/10.5194/acp-21-8761-2021, 2021.

120. Patade, S., Phillips, V. T. J., Amato, P., Bingemer, H. G., Burrows, S. M., DeMott, P. J.,
Goncalves, F. L. T., Knopf, D. A., Morris, C. E., Alwmark, C., Artaxo, P., Péhlker, C., Schrod,
J., & Weber, B. (2021). Empirical formulation for multiple groups of primary biological ice
nucleating particles from field observations over Amazonia, Journal of the Atmospheric
Sciences. Vol. 78, Issue 7,2195-2220, https://doi.org/10.1175/JAS-D-20-0096.1, 2021.

121. Machado, L. A. T., Franco, M. A., Kremper, L. A., Ditas, F., Andreae, M. O., Artaxo,
P., Cecchini, M. A., Holanda, B. A., Péhlker, M. L., Saraiva, |., Wolff, S., Pdschl, U., and
Pohlker, C.. How weather events modify aerosol particle size distributions in the Amazon
boundary layer, Atmos. Chem. Phys., 21, Serie 23, 18065-18086, https://doi.org/10.5194/acp-
21-18065-2021, 2021.

122.  Weber, J., Archer-Nicholls, S., Abraham, N. L., Shin, Y. M., Bannan, T. J., Percival, C.
J., Bacak, A., Artaxo, P., Jenkin, M., Khan, M. A. H., Shallcross, D. E., Schwantes, R. H.,
Williams, J., and Archibald, A. T.: Improvements to the representation of BVOC chemistry-
climate interactions in UKCA (v11.5) with the CRI-Strat 2 mechanism: incorporation and
evaluation, Geosci. Model Dev., 14, n. 8, 5239-5268, https://doi.org/10.5194/gmd-14-5239-
2021, 2021.

123.  Ramsay, R., Di Marco, C. F., Heal, M. R., Sorgel, M., Artaxo, P., Andreae, M. O., and
Nemitz, E.. Measurement and modeling of the dynamics of NH; surface-atmosphere exchange
over the Amazonian rainforest, Biogeosciences, 18, n 9, 2809-2825, https://doi.org/10.5194/bg-
18-2809-2021, 2021.

124.  Khan, M Anwar H., Thomas J. Bannan, Rayne Holland, Dudley E Shallcross, Alex T.
Archibald, Emily Matthews, Asan Back, James Allan, Hugh Coe, Paulo Artaxo, and Carl J
Percival. Impacts of hydroperoxymethyl thioformate on the global marine sulfur budget. ACS
Earth and Space Chemistry — Mario Molina Memorial Special Issue, Vol. 5, 10, 2577-2586, doi:
10.1021/acsearthspacechem.1c00218, https://doi.org/10.1021/acsearthspacechem.1c00218,
2021.

125.  Artaxo, P., Saude planetaria, COVID-19 e mudangas climaticas, In: Novos temas em
emergéncia climatica: para os ensinos fundamental e médio. Ed. Organizadores: Edson
Grandisoli; Pedro Henrique Campello Torres; Pedro Roberto Jacobi; Renata Ferraz de Toledo;
Sonia Maria Viggiani Coutinho e Kaué Lopes dos Santos. ISBN 978-65-88109-08-3, DOI
10.11606/978-65-88109-08-3, Sdo Paulo: IEE-USP, 2021pag. 13-19, 2021.

126. Caravan, R. L., T.J. Bannan, F.A.F. Winiberg, M.A.H. Khan, A. Rousso, A.W. Jasper,
S.J. Klippenstein, S.D. Worrall, A. Bacak, P. Artaxo, J. Brito, M. Priestly, S. Sander, J.D. Allan,
H. Coe, Y. Ju, D.L. Osborn, N. Hansen, D.E. Shallcross, C.A. Taatjes & C.J. Percival.
Oligomerization of Criegee Intermediates contributes to secondary organic aerosol formation in
the Amazon. Submitted to Science, Manuscript Number: abh3819, 5 March 2021.

127. Szopa, S., V. Naik, B. Adhikary, P. Artaxo, T. Berntsen, W.D. Collins, S. Fuzzi, L.
Gallardo, A. Kiendler-Scharr, Z. Klimont, H. Liao, N. Unger, and P. Zanis, 2021: Short-Lived
Climate Forcers. In Climate Change 2021: The Physical Science Basis. Contribution of
Working Group | to the Sixth Assessment Report of the Intergovernmental Panel on Climate
Change [Masson-Delmotte, V., P. Zhai, A. Pirani, S.L. Connors, C. Péan, S. Berger, N. Caud,
Y. Chen, L. Goldfarb, M.l. Gomis, M. Huang, K. Leitzell, E. Lonnoy, J.B.R. Matthews, T.K.
Maycock, T. Waterfield, O. Yelekg¢i, R. Yu, and B. Zhou (eds.)]. Cambridge University Press,

113


https://doi.org/10.5194/bg-18-4873-2021
https://doi.org/10.5194/bg-18-4873-2021
https://wribrasil.org.br/pt/publicacoes
https://doi.org/10.5194/acp-21-8761-2021
https://doi.org/10.1175/JAS-D-20-0096.1
https://doi.org/10.5194/acp-21-18065-2021
https://doi.org/10.5194/acp-21-18065-2021
https://doi.org/10.5194/gmd-14-5239-2021
https://doi.org/10.5194/gmd-14-5239-2021
https://doi.org/10.5194/bg-18-2809-2021
https://doi.org/10.5194/bg-18-2809-2021
https://doi.org/10.1021/acsearthspacechem.1c00218

Report Year 5, Thematic Project: INCT MC Phase 2 (National Institute of Science and Technology for Climate
Change-Phase 2)

Cambridge, United Kingdom, and New York, NY, USA, pp. 817-922,
doi:10.1017/9781009157896.008.

128. Nobre, C.A., A. Encalada, E. Anderson, F.H. Roca Alcazar, M. Bustamante, C. Mena,
M. Pefia-Claros, G. Poveda, J.P. Rodriguez, S. Saleska, S. Trumbore, A.L. Val, L. Villa Nova,
R. Abramovay, A. Alencar, A.C.R. Alzza, D. Armenteras, P. Artaxo, S. Athayde, H.T. Barretto
Filho, J. Barlow, E. Berenguer, F. Bortolotto, F.A. Costa, M.H. Costa, N. Cuvi, P.M. Fearnside,
J. Ferreira, B.M. Flores, S. Frieri, L.V. Gatti, J.M. Guayasamin, S. Hecht, M. Hirota, C. Hoorn,
C. Josse, D.M. Lapola, C. Larrea, D.M. Larrea-Alcazar, Z. Lehm Ardaya, Y. Malhi, J.A.
Marengo, M.R. Moraes, P. Moutinho, M.R. Murmis, E.G. Neves, B. Paez, L. Painter, A.
Ramos, M.C. Rosero-Pefia, M. Schmink, P. Sist, H. ter Steege, P. Val, H. van der Voort, M.
Varese, G. Zapata et al. (eds.) Science Panel for the Amazon (2021). Executive Summary of the
Amazon Assessment Report 2021. United Nations Sustainable Development Solutions
Network, New York, USA. DOI: 10.55161/RWSX6527, ISBN 9781734808001. 48 pages.

129.  Artaxo P, Almeida-Val VMF, Bilbao B, Brando P, Bustamante M, Coe MT, Correa SB,
Cuesta F, Costa MH, Miralles—Wilhelm F, Salinas N, Silvério DV, Val AL. 2021. Chapter 23:
Impacts of deforestation and climate change on biodiversity, ecological processes, and
environmental adaptation. In: Nobre C, Encalada A, Anderson E, Roca Alcazar FH, Bustamante
M, Mena C, Pefa-Claros M, Poveda G, Rodriguez JP, Saleska S, Trumbore S, Val AL, Villa
Nova L, Abramovay R, Alencar A, Rodriguez Alzza C, Armenteras D, Artaxo P, Athayde S,
Barretto Filho HT, Barlow J, Berenguer E, Bortolotto F, Costa FA, Costa MH, Cuvi N,
Fearnside PM, Ferreira J, Flores BM, Frieri S, Gatti LV, Guayasamin JM, Hecht S, Hirota M,
Hoorn C, Josse C, Lapola DM, Larrea C, Larrea-Alcazar DM, Lehm Ardaya Z, Malhi Y,
Marengo JA, Melack J, Moraes R M, Moutinho P, Murmis MR, Neves EG, Paez B, Painter L,
Ramos A, Rosero-Pefia MC, Schmink M, Sist P, ter Steege H, Val P, van der Voort H, Varese
M, Zapata-Rios G (Eds). Amazon Assessment Report 2021. United Nations Sustainable
Development Solutions Network, New York, USA. Available from
https://www.theamazonwewant.org/spa-reports/. ISBN 9781734808001. DOl:
10.55161/VKMN1905.

130.  Artaxo, P, Hansson, H-C, Andreae, MO, Béck, J, Alves, EG, Barbosa, HMJ, Bender, F,
Bourtsoukidis, E, Carbone, S, Chi, J, Decesari, S, Després, VR, Ditas, F, Ezhova, E, Fuzzi, S,
Hasselquist, NJ, Heintzenberg, J, Holanda, BA, Guenther, A, Hakola, H, Heikkinen, L,
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Artaxo, Célia Alves, Pérola de Castro Vasconcellos, Maria de Fatima Andrade. Particulate
matter fingerprints in biofuel impacted tunnels in South America’s largest metropolitan area.
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153.  Victoria A. Sinclair, Paulo Artaxo, et al., Oxidized organic molecules in the tropical
free troposphere over Amazonia. Submitted to Sciences, May 15, 2022.

116


https://doi.org/10.1029/2022JD036519
https://doi.org/10.5194/acp-2022-530
https://www.sciencedirect.com/science/article/pii/S0169809522003313
https://doi.org/10.1371/journal.pclm.0000054

Report Year 5, Thematic Project: INCT MC Phase 2 (National Institute of Science and Technology for Climate
Change-Phase 2)

11 Books and book chapters 2021-2022

1. GIRARDI, G.; OLIVEIRA JR., W.M.; NUNES, F. Pegadas das imagens na imaginacdo
geografica: pesquisas, experimentacGes e praticas educativas. Sdo Carlos: Pedro & Jodo
Editores, 2022. Disponivel em: https://pedroejoaoceditores.com.br/site/pegadas-das-imagens-na-
imaginacao-geografica-pesquisas-experimentacoes-e-praticas-
educativas/?fbclid=IwAR3yKd5DVFbdmbvb PVL-
6KfGoQVVvIM73zvYfMi6MWR0J3pPc88aYbnO5L8U

2. FONSECA, F.; ASUMPCADO, A. M.; AMORIM, A. C. R. Esse Lugar, que ndo é meu?.
Revista ClimaCom. Campinas: Labjor/Unicamp, 2022.

3. RODRIGUES, C.; PALLONE, S.; DAMALSO, A.; DIAS, S. Diante dos
negacionismos. Revista ClimaCom. Campinas: Labjor/Unicamp, 2022.

4. WUNDER, A.; DIAS, S. Aplantar: préticas de criacdo com a vida vegetal em aulas-
oficinas remotas. In: CARVALHO; SILVA; DEBOLNI (Orgs). Curriculos e artistagens:
politica, ética e estética para uma educagéo inventiva. Curitiba: CRV, 2022.

5. QUEIROZ FILHO, A.C.; BORGES, R.F.; CAMARGO, G. “Agir em escala: corpo-
imagem, linguagem-ensaio e experimentaces de geo-grafias possiveis”. In: NUNES, F.G.;
GOETTERT, J. D.; MOTA, J. G. B. (Orgs). Geografias e(m) Artes [livro eletrdnico] : dialogos
e afetacGes mutuos. Porto Alegre, RS: TotalBooks, 2022.

6. QUEIROZ FILHO, A.C. "Grafias de atravessamentos: arquivo-afeto de um corpo-mapa
e sua desdocumentacdo minuscular”. In: Linha de Fuga - Associag¢do Cultural. (Org.). Arquivo
das memorias possiveis - Documentacdo Linha de Fuga 2020. led.Coimbra: Fig - IndUstrias
Gréficas, SA, 2021, v. 1, p. 115-166.

7. TADDEI, R.; OLIVEIRA, J. C.; SCARAMUZZI, I. Povos indigenas, populacoes
tradicionais e mudancgas climaticas. In: Edson Grandisoli; Pedro Henrique Campello Torres;
Pedro Roberto Jacobi; Renata Ferraz de Toledo; Sonia Maria Viggiani Coutinho; Kaué Lopes
dos Santos. (Org.). Novos temas em emergéncia climatica: para os ensinos fundamental e
médio. 1ed.Sao Paulo: IEE-USP, 2021, v. 1, p. 59-63.

8. TADDEL, R. Intervention of Another Nature: Resources for Thinking in (and out of) the
Anthropocene. In: Vanessa Grossman; Ciro Miguel. (Org.). Everyday Matters: Contemporary
Approaches to Architecture. led.Berlim: Ruby Press, 2021, v. 1, p. 125-141.

9. TADDEI, R. El campo de la antropologia de los desastres en Brasil. Retos y
perspectivas. In: Garcia Acosta, V (Org.). La Antropologia de los Desastres en América Latina:
Estado del arte. 1ed.Cidade do México: Gedisa, 2021, v. 1, p. 99-124.

10. FONSECA, F.; ASUMPCAO, A. M.; AMORIM, A. C. R. Esse Lugar, que ndo é meu?.
Revista ClimaCom. Campinas: Labjor/Unicamp, 2022. Disponivel em:
http://climacom.mudancasclimaticas.net.br/ apresentacao-editorial-dossie-epidemiologias-ano-
7-n-19-2020/

11. RODRIGUES, Carolina; PALLONE, Simone; DAMASOQO, Alice; DIAS, Susana. Diante
dos negacionismos. Revista ClimaCom. Campinas: Labjor-Unicamp 2021. Disponivel em:
http://climacom.mudancasclimaticas.net.br/apresentacao-editorial-diante-dos-negacionismos
12. MATTOS, T.R.,; AMORIM, A.C.R. Anthropo-scene: Cultural Studies and Post-
Foundational Theories of Curriculum in The Handmaid’s Tale. In: Curriculum Studies in the
Anthropocene: 2022 American Association for the Advancement of Curriculum Studies
(AAACS) Conference, 2022, San Diego. Abstracts of 2022 AAACS Conference, 2022. v. 1. p.
1-1.

13. TADDEI, R; MIGUEL, J.C.H. Meteorological services through knowledge co-
production in the Brazilian energy sector: organizational context, meteorology facts as
communication devices, and the co-production learning curve. 1* WMO/WWRP Weather &
Society Conference, March 10, 2022.

14, TADDEI, Renzo. In: Cidades contra a crise climética - Pesquisas em ciéncias humanas
e sociais ajudam municipios a elaborar planos de adaptacéo & nova realidade do planeta. Revista
Pesquisa Fapesp, Edicdo 307, set. 2021. Texto: Christina Queiroz. Disponivel em:
https://revistapesquisa.fapesp.br/cidades-contra-a-crise-climatica/

15. MONTEIRO, Marko. In: Construindo um futuro mais sustentavel: Alternativas de
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desenvolvimento e questdes socioambientais motivam projetos do Instituto de Geociéncias da
Unicamp. Jornal da UNICAMP, 13/04/2022. Texto: Eliane da Fonseca Daré; Colaboragdo do
Instituto de Geociéncias. Disponivel em:
https://www.unicamp.br/unicamp/index.php/ju/noticias/2022/04/13/construindo-um-futuro-
mais-sustentavel

16. TADDEI, Renzo. In: Granizo y la disputa por el saber climatico. 18/04/2022. Site do
Museo de Antropologias da Facultad de Filosofia y Humanidades, Universidad Nacional de
Cordoba. Texto: Mariano Bussi. Disponivel em:
https://museoantropologia.unc.edu.ar/2022/04/18/granizo-y-la-disputa-por-el-saber-climatico
17. JERONYMO, D. P. Alfabetizacéo climéatica: Como as mudancas climaticas afetam a
economia?. 2021; Tema: Economia e mudancas climaticas. (Blog).

18. JERONYMO, D. P. Alfabetizacdo Climéatica: Vocé sabe qual é a relagdo entre
sustentabilidade e mudangas climaticas?. 2021; Tema: Sustentabilidade e mudancas climaticas.

(Blog).
19. JERONYMO, D. P.. Agrofloresta: Vocé sabe o que é?. 2020; Tema: Agroflorestas
(texto). (Rede social).

12. Other activities and web sites of reports, art exhibitions and
courses/seminars online and videos

Art workshops/Videos/Artistic productions

1. DIAS, S. (Org.) Casardo: where all lands meet. BCCL-Unicamp: Campinas, 2022.
Available at: http://climacom.mudancasclimaticas.net.br/livros-principal/casarao/

2. GUZZO, M. S. L. [infrared film] for Claudia Andujar. S&o Paulo, 2021. Available at
http://climacom.mudancasclimaticas.net.br/filme-infra-vermelho/

3. GUZZO, M. S. L. Letters for Landscape. Centro Cultural S&o Paulo, Séo Paulo, 2021.
Available at https://www.youtube.com/watch?v=2rUWSHi4TFQ

4, GUZZO, M. S. L. Ilhas. Santos, 2022. Available at
https://www.youtube.com/watch?v=spPNYTk7nUY

5. GUZZO, M. S. L. Mixture #1. Santos, 2022. Available at https://vimeo.com/710875754

6. OLIVEIRA, 1.; PINTO, P.L.; DIAS, S. Nainecii. Embroidery and digital collages.
ClimaCom Magazine, 2022. Available at:
http://climacom.mudancasclimaticas.net.br/nainecu/

7. QUEIROZ FILHO, A.C. "Chest of Invented Memories". Installation and video series
for the 4th Artist Residency “Contrajo/Tempo”, organized by the Associacdo Cultural
Linha de Fuga, which takes place in Coimbra, Portugal, between December 03 and
December 20, 2021.

8. QUEIROZ FILHO, A.C. "Perceptions about Faro: the heritage cure™. It is one of the
results of the technical-scientific internship held between April and May 2022, within
the scope of the TUDelft - UNESCO Chair in Heritage and Values: Heritage and the
Reshaping of Urban Conservation for Sustainability, Delft, Netherlands. More
specifically, the video has as spatial and temporal marks the set of activities related to
the field study and workshops carried out with the local community in the historic urban
landscape of Faro (Portugal), as part of the Master of Science in Architecture master’s
program, discipline MSc3 “Revitalizing Heritage: Faro Convention Labs”.

9. QUEIROZ FILHO, A.C. Photograph for the article ‘Between Windows: Pages from a
Sensitive Body-Diary of the City-Fear’. 2021. Photography.

10. QUEIROZ FILHO, A.C. Video and collages for the book chapter “Act in scale: body-
image, language-essay and experimentation of possible geographies”. 2022
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Interviews, News and online magazines

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

BACHIR, Milena; DIAS, S. Ecofeminismo: uma proposta de ecologia do cuidado
diante do Antropoceno http://climacom.mudancasclimaticas.net.br/ecofeminismo/
BACHIR, Milena; DIAS, S. Literatura e ficcdo cientifica feminista em tempos de fins
de mundos http://climacom.mudancasclimaticas.net.br/literatura/

PEREZ, G.; DIAS, S. Uma ciéncia feita com e para a sociedade (15 jun. 2021)
Disponivel em: http://climacom.mudancasclimaticas.net.br/ciencia-e-
sociedade/?fbclid=IwAR3w1gN1jLSe35iJmVdyMwsD-
OyiEdFh01CWp3vlUtxbhjEhOkcsGkXFkeA

PEREZ, G.; DIAS, S. Livro floresta compartilha diferentes conexdes afirmativas com a
Terra (22 jun. 2021) Disponivel em: http://climacom.mudancasclimaticas.net.br/livro-
floresta/

PEREZ, G.; DIAS, S. A urgéncia dos dialogos entre ciéncias e politicas diante das
mudancas climéticas (16 jul. 2021) Disponivel em:
http://climacom.mudancasclimaticas.net.br/2webinariondc/

PEREZ, G.; DIAS, S. E necesséaria uma agio coletiva e ambiciosa para diminui¢do no
aquecimento  global até 2030 (20 jul.  2021) Disponivel  em:
http://climacom.mudancasclimaticas.net.br/aquecimento-global/

PEREZ, G.; DIAS, S. Pesquisa aponta as dificuldades atuais e futuras da seguranca
hidrica no Brasil (20 ago. 2021) Disponivel em:
http://climacom.mudancasclimaticas.net.br/seguranca-hidrica/

PEREZ, G.; DIAS, S. A coexisténcia entre humanos e algoritmos no monitoramento de
fendbmenos climaticos extremos (08-10-2021) Disponivel em:
http://climacom.mudancasclimaticas.net.br/sala-de-situacao/

PEREZ, G.; DIAS, S. As informagcdes falsas contribuem para o negacionismo climatico
e a aceleragio das mudancas climaticas (13-10-2021) Disponivel em:
http://climacom.mudancasclimaticas.net.br/negacionismo-climatico/

PEREZ, G.; DIAS, S. O estresse térmico na regido da floresta amazonica ja é uma
realidade e tende a aumentar com as mudangas climéticas e desmatamento (16-10-2021)
Disponivel em: http://climacom.mudancasclimaticas.net.br/estresse-termico/

PEREZ, G.; DIAS, S. Pesquisadores do INCT Mudancas Climaticas defendem conex&o
entre cientistas e sociedade para combate ao negacionismo e fake news (19-10-2021)
Disponivel em: http://climacom.mudancasclimaticas.net.br/3owebinario/

PEREZ, G.; DIAS, S. Cortes de investimento em C&T sio preocupantes (23-11-2021)
Disponivel em: http://climacom.mudancasclimaticas.net.br/corte-ct/

PEREZ, G.; DIAS, S. As vozes dos povos originarios na COP26 (09-12-2021)
Disponivel em: http://climacom.mudancasclimaticas.net.br/cop26/

PEREZ, G.; DIAS, S. Colocar as mudancas climaticas dentro das eleicdes é uma das
prioridades do Brasil pos COP26 (21-01-
2022)http://climacom.mudancasclimaticas.net.br/pos-cop26/

PEREZ, G.: DIAS, S. Terras indigenas, unidades de conservacao, clima e futuro estdo
entrelagados (25-01-2022) http://climacom.mudancasclimaticas.net.br/biodiversidade/
PEREZ, G.; DIAS, S. O desafio da reducio da vulnerabilidade das cidades em periodos
de chuvas (25-01-2022) http://climacom.mudancasclimaticas.net.br/workshop-usp-iit/
PEREZ, G.; DIAS, S. E preciso revitalizar a poténcia das arvores para 0 pensamento
(16-02-2022) http://climacom.mudancasclimaticas.net.br/rizoma/

PEREZ, G.; DIAS, S. Produgfes audiovisuais e literatura como meios para
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compreender a guestdo dos refugiados climaticos (17-02-2022)
http://climacom.mudancasclimaticas.net.br/refugiadosclimaticos/

PEREZ, G.; DIAS, S. O cancelamento de recursos financeiros para monitoramento
ameaca 0 cerrado brasileiro (17-02-2022)
http://climacom.mudancasclimaticas.net.br/cerradobrasileiro/

PEREZ, G.; DIAS, S. Uma releitura entre um video game, mudancas climéticas e as
migracbes para conectar as pessoas a imaginarios climéaticos (26-04-2022)
http://climacom.mudancasclimaticas.net.br/imaginariosclimaticos/

PEREZ, G.; DIAS, S. A necessidade de inclusdo social para mitigar os impactos das
mudancas climaticas (04-05-2022) http://climacom.mudancasclimaticas.net.br/grupoii-
aré-ipcc/

PEREZ, G.; DIAS, S. Desmatamento e a queima de combustiveis fosseis estdo
acabando com um mundo habitavel no planeta Terra
http://climacom.mudancasclimaticas.net.br/relatorioar6-grupoiii/

PEREZ, G.; DIAS, S. Antenados, perdidos, desligados e incrédulos: pesquisa mapeia
percepcdes de mudangas climéticas de brasileiros
http://climacom.mudancasclimaticas.net.br/antenados-perdidos-desligados-incredulos/

Perez, G (2022) O desafio da redugdo da vulnerabilidade das cidades em periodos de
chuvas, ClimaCom 9 (22); ISSN 2359-4705,
http://climacom.mudancasclimaticas.net.br/workshop-usp-iit/

Perez, G (2021) Pesquisa aponta as dificuldades atuais e futuras da seguranca hidrica no
Brasil, ClimaCom 8 (20): "Coexisténcias e cocriagdes”; ISSN 2359-4705,
http://climacom.mudancasclimaticas.net.br/seguranca-hidrica/

Perez, G (2021) Pesquisadores do INCT Mudancas Climéticas defendem conexéo entre
cientistas e sociedade para combate ao negacionismo e fake news, ClimaCom 8 (20):
"Coexisténcias e cocriagdes" ISSN 2359-4705 ,
http://climacom.mudancasclimaticas.net.br/3owebinario/

Mais de 8 milhdes de brasileiros vivem em area de risco e previsdes dos proximos

meses acendem alerta. Jornal 0 Globo, 23/01/2022
.https://oglobo.globo.com/brasil/mais-de-8-milhoes-de-brasileiros-vivem-em-area  de-
risco-previsoes-dos-proximos-meses-acendem-alerta-25364302

Infraestructura natural dafiada agrava inundaciones urbanas en Brasil. IPSNews -
Agéncia Internacional de Noticias, 28/01/2022
https://ipsnoticias.net/2022/01/infraestructura-natural-danada-agrava-inundaciones-
urbanas-en-brasil/

Damaged Natural Infraestrucutre Exacerbates Urban Flooding in Brazil. IPSNews-
Agéncia Internacional de Noticias, 28/01/2022.
https://www.ipsnews.net/2022/02/damaged-natural-infrastructure-exacerbates-urban-
flooding-brazil

Inundacgdes urbanas sdo agravadas por danos a infraestrutura natural. Ecologia e Acdo
(ECOA), 31/01/2022. https://ecoa.org.br/inundacoes-urbanas-sao-agravadas-por-danos-
a-infraestrutura-natural/

Grande SP tem 132 mil im6veis em areas de risco alto e muito alto de deslizamentos e
enchentes. Jornal Estadao. 01/02/2022. https://sao-
paulo.estadao.com.br/noticias/geral,grande-sao-paulo-tem-132-mil-imoveis-em-areas-
de-risco-alto-e-muito-alto,70003966067
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Com previsdo de enxurradas, Brasil tem 8,5 milhdes em areas de risco. Metropoles,
13/02/2022. https://www.metropoles.com/brasil/com-previsao-de-enxurradas-brasil-
tem-85-milhoes-em-areas-de-risco

Intensidade das chuvas em Petropolis causa perplexidade entre cientistas. UOL
Newsletters, 17/02/2022. https://noticias.uol.com.br/newsletters/uol-crise-
climatica/2022/02/17/intensidade-das-chuvas-em-petropolis-causa-perplexidade-entre-
cientistas.htm

Las imagenes de Petrépolis, un nuevo drama de la urbanizacién salvaje en Brasil. El
Pais — EFE, AFP, 17/02/2022. https://www.elpais.com.uy/mundo/imagenes-petropolis-
nuevo-drama-urbanizacion-salvaje-brasil.html

Petropolis, um novo drama da urbanizacdo selvagem no Brasil. Correio Braziliense -
Agéncia France-Press, 17/02/2022.
https://www.correiobraziliense.com.br/brasil/2022/02/4986065-petropolis-um-novo-
drama-da-urbanizacao-selvagem-no-brasil.html

Petropolis, un nuevo drama de la urbanizacion salvaje en Brasil. AFP-France 24,
17/02/2022. https://www.france24.com/es/minuto-a-minuto/20220217-
petr%C3%B3polis-un-nuevo-drama-de-la-urbanizaci%C3%B3n-salvaje-en-brasil
Petrépolis, un nuevo drama de la urbanizacién salvaje en Brasil. Infobae (Colémbia,
América, Meéxico, Argentina), 17/02/2022.
https://www.infobae.com/america/agencias/2022/02/17/petropolis-un-nuevo-drama-de-
la-urbanizacion-salvaje-en-brasil/

Mas de 100 muertos y una ciudad arrasada: Petrépolis, otra muestra de la urbanizacién
salvaje en Brasil. Clarin, 17/02/2022.
https://micuenta.clarin.com/u/login/identifier?state=hKFo02SBra0VtY 2daMIlzQnILZ05I
R2YOT2FLQ3BKVIFNQWO0zTKFur3VuaXZlcnNhbC1sb2dpbgN0aWTZIGNKR2tmcEl
JOVI9BeXh0a2EyZkV2WIZHay16enpTM25102NpZNkgSmNWaDRUdVFpemZWWk
4xUWd0bmYzYO0tQNXZmWKIWMms

More than 100 dead and a devastated city: Petropolis, another example of wild
urbanization in Brazil. htnewz, 17/02/2022. https://htnewz.com/more-than-100-dead-
and-a-devastated-city-petropolis-another-example-of-wild-urbanization-in-brazil/

The tragedy caused by heavy rains in Petrépolis reopens the debate on “environmental
racism” in Brazil. Paris Beacon News, 17/02/2022.
https://www.parisbeacon.com/47216/

Brasil registra 110 fallecidos a causa de las inundaciones. RT-Primeraplana (Equador),
17/02/2022. https://primeraplana.com.ec/brasil-registra-110-fallecidos-a-causa-de-las-
inundaciones/

Brésil: Petropolis, nouveau drame de l'urbanisation sauvage. TV5 Monde (Franca),
17/02/2022. https://information.tv5monde.com/info/bresil-petropolis-nouveau-drame-
de-l-urbanisation-sauvage-445307

Brésil: Petropolis, nouveau drame de l'urbanisation sauvage. AFP- DH Les Sports
(Bélgica), 17/02/2022. https://www.dhnet.be/dernieres-depeches/afp/bresil-petropolis-
nouveau-drame-de-I-urbanisation-sauvage-620e6c697b50a639dc1f9215

La tragedia de Petrdpolis pone en evidencia los riesgos de la urbanizacién precaria en
Brasil, Lapatilla (Venezuela), 17/02/2022. https://www.lapatilla.com/2022/02/17/la-
tragedia-de-petropolis-pone-en-evidencia-los-riesgos-de-la-urbanizacion-precaria-en-
brasil/

Le piogge torrenziali fanno strage Oltre 100 morti nel fango in Brasile. Corrieri Della
Sera (Italia), 17/02/2022. https://www.corriere.it/esteri/22febbraiol7/piogge-torrenziali-
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Petropolis, el rostro de la urbanizacién slavaje em Brasil. AFP-Hispanos Press,
17/02/2022. https://www.hispanospress.com/lluvias-muertos-damnificanos-petropolis/
Mas de 100 muertos y una ciudad arrasada: Petrépolis, otra muestra de la urbanizacién
salvaje en  Brasil. AFP-Vive La Plata (Argentina),  17/02/2022.
https://vivelaplata.com.ar/mas-de-100-muertos-y-una-ciudad-arrasada-petropolis-otra-
muestra-de-la-urbanizacion-salvaje-en-brasil/

Petropolis, a new drama of wild urbanization in Brazil — News. MariedeLimon
Fontaine, 18/02/2022. https://mairiedelimontfontaine.com/2022/02/18/petropolis-a-
new-drama-of-wild-urbanization-in-brazil-news/

Petrépolis, a new drama of the wild urbanization in Brazil. California 18, February 18,
2022. https.//californial8.com/petropolis-a-new-drama-of-the-wild-urbanization-in-
brazil/3430702022/

Urbanizacion caotica, detrés de la tragedia por alud en Brasil; al menos 117 fallecidos,
APF-LaJornada (México), 18/02/2022.
https://www.jornada.com.mx/notas/2022/02/18/mundo/urbanizacion-caotica-detras-de-
la-tragedia-por-alud-en-brasil-al-menos-117-fallecidos/

Alerta en Petropolis: hay probabilidad de mas lluvias intensas. AFP-La Nacion
(Paraguay), 18/02/2022. https://www.lanacion.com.py/mundo/2022/02/18/alerta-en-
petropolis-hay-probabilidad-de-mas-lluvias-intensas/

Il Brasile dopo la tragedia di Petrépolis: razzismo ambientale e catastrofe climatica,
GreenReport  (Italia), 18/02/2022.https://greenreport.it/news/clima/il-brasile-dopo-la-
tragedia-di-petropolis-razzismo-ambientale-e-catastrofe-climatica/#prettyPhoto

Centro monitora chuvas e alerta riscos para prefeituras e governos. Agéncia
Brasil/Radio Nacional, 18/02/2022. https://agenciabrasil.ebc.com.br/fr/node/1443317
Tragédia reacende alerta de urbanizacdo. Jornal do Comércio, 20/02/2022.
https://www.pressreader.com/brazil/jornal-do-commercio/20220220/281547999328100
Tragédia em Petrépolis: além de sirenes atrasadas, falta de rotas de fuga e de abrigos
seguros aumenta 0 perigo. Jornal @) Globo, 20/02/2022.
https://oglobo.globo.com/rio/tragedia-em-petropolis-alem-de-sirenes-atrasadas-falta-de-
rotas-de-fuga-de-abrigos-seguros-aumenta-perigo-25402440

Mapa das areas de risco no ABC esta desatualizado ha pelo menos 10 anos. Reporter
Diédrio, 21/02/2021. https://www.reporterdiario.com.br/noticia/3063813/mapa-das-
areas-de-risco-no-abc-esta-desatualizado-ha-pelo-menos-10-anos/

9,5 milhdes de brasileiros moram em &reas de risco. Agéncia Brasil/Radio Nacional,
22/02/2022. https://agenciabrasil.ebc.com.br/radioagencia-nacional/geral/audio/2022-
02/95-milhoes-de-brasileiros-moram-em-areas-de-risco

Audio (03:12 min)

Brasil tem 10 milhdes de pessoas vivendo em areas de risco, mostra pesquisa. Rede

Globo, Jornal Nacional, 23/02/2022. https://gl.globo.com/jornal-
nacional/playlist/jornal-nacional-ultimos-videos.ghtml#video-10330913-id Video
(04:00 min)

Reinventar as cidades é possivel: O Globo reline especialistas para apontar caminhos e
solucbes para aumentar resiliéncia aos extremos do clima. Jornal O Globo, 24/02/2022
https://oglobo.globo.com/rio/tragedia-em-petropolis-globo-reune-especialistas-para-
apontar-solucoes-gue-aumentem-resiliencia-das-cidades-aos-extremos-do-clima-1-
25405625
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https://california18.com/petropolis-a-new-drama-of-the-wild-urbanization-in-brazil/3430702022/
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https://oglobo.globo.com/rio/tragedia-em-petropolis-alem-de-sirenes-atrasadas-falta-de-rotas-de-fuga-de-abrigos-seguros-aumenta-perigo-25402440
https://oglobo.globo.com/rio/tragedia-em-petropolis-alem-de-sirenes-atrasadas-falta-de-rotas-de-fuga-de-abrigos-seguros-aumenta-perigo-25402440
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https://www.reporterdiario.com.br/noticia/3063813/mapa-das-areas-de-risco-no-abc-esta-desatualizado-ha-pelo-menos-10-anos/
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https://g1.globo.com/jornal-nacional/playlist/jornal-nacional-ultimos-videos.ghtml#video-10330913-id
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RJ tem 925 mil pessoas vivendo em areas de risco de enchentes ou deslizamentos, diz
estudo. gl.globo.com, 25/02/2022 . https://g1.globo.com/rj/rio-de-
janeiro/noticia/2022/02/25/rj-tem-925-mil-pessoas-vivendo-em-areas-de-risco-de-
enchentes-ou-deslizamentos-diz-estudo.ghtml

Levantamento exclusivo mostra que quase 1 milho de pessoas vivem em &reas de risco
no Rio. Rede Globo, RJ2 — 25/02/2022 https://gl.globo.com/rj/rio-de-
janeiro/rj2/video/levantamento-exclusivo-mostra-gue-quase-1-milhao-de-pessoas-
vivem-em-areas-de-risco-no-rio-

10338271.ghtml?gl=1*pl9c6z*ga*YWIwL TB2c2RFelhJUKk1ZNGZrMOJmWWEXQ3N
nV29yNjg5ZEJCbUVIQVFUQTBjZ1pnSFBKNzIHSNRYUkK5scjYzZR2VYWIE.  Video
(04:51 min)

Cemaden analisa as solucbes para evitar tragédias como a de Petréopolis, Revista
Emergéncia, 25/02/2022. https://www.revistaemergencia.com.br/destague/cemaden-
analisa-as-solucoes-para-evitar-tragedias-como-a-de-petropolis/

Moradores de Franco da Rocha (SP) pedem ajuda apds perderem suas casas durante
temporais. TV Record — Fala Brasil, 02/03/2022. https://recordtv.r7.com/fala-
brasil/videos/moradores-de-franco-da-rocha-sp-pedem-ajuda-apos-perderem-suas-
casas-durante-temporais-02032022 Video (05:06 min)

No dia Mundial da Meteorologia, Diretora do Cemaden fala sobre avangos e desafios
no monitoramento de desastres naturais, IACIT, 23/03/2022.
https://www.iacit.com.br/n/88/no-dia-mundial-da-meteorologia-diretora-do-cemaden-
fala-sobre-avancos-e-desafios-no-monitoramento-de-desastres

Risco de deslizamentos no Sudeste passou de muito alto para moderado, diz Cemaden.
CNN Brasil, 06/04/2022. https://poliarquia.com.br/2022/04/06/risco-de-deslizamentos-
no-sudeste-passou-de-muito-alto-para-moderado-diz-cemaden/. 06/04/2022.

Gestdo de riscos na prevencdo de eventos climaticos extremos. Férum da ALERJ,
19/04/2022. https://www.querodiscutiromeuestado.rj.qgov.br/noticias/6351-forum-
debate-gestao-de-riscos-na-prevencao-de-desastres-climaticos

Gestdo de Riscos e Desastres do Rio de Janeiro, Live com a Deputada Martha Rocha e
Fernanda Vissirini.
https://www.youtube.com/watch?v=brmKMNED70

Brasil tem mais de 27 mil &reas de risco de desastres. Correio Braziliense, 31/05/2022.
https://www.correiobraziliense.com.br/brasil/2022/05/5011789-brasil-tem-mais-de-27-
mil-areas-de-risco-de-desastres.html

“Nenhum desastre é natural”: um dia no Cemaden, que monitora chuvas e secas. UOL
TAB, 07/06/2022. https://tab.uol.com.br/noticias/redacao/2022/06/07/nenhum-desastre-
e-natural-um-dia-no-cemaden-gue-monitora-chuvas-e-secas.htm

Perez, G (2022) O desafio da reducdo da vulnerabilidade das cidades em periodos de
chuvas, ClimaCom 9 (22); ISSN 2359-4705,
http://climacom.mudancasclimaticas.net.br/workshop-usp-iit/

Perez, G (2021) Pesquisa aponta as dificuldades atuais e futuras da seguranca hidrica no
Brasil, ClimaCom 8 (20): "Coexisténcias e cocriagdes”; ISSN 2359-4705,
http://climacom.mudancasclimaticas.net.br/seguranca-hidrica/

Perez, G (2021) Pesquisadores do INCT Mudancas Climéticas defendem conex&o entre
cientistas e sociedade para combate ao negacionismo e fake news, ClimaCom 8 (20):
"Coexisténcias e cocriagdes" ISSN 2359-4705 ,
http://climacom.mudancasclimaticas.net.br/3owebinario/

30 Webinar, em 2021, entre CEMADEN-FIOCRUZ-USP/Saude Publica esta
online: https://www.youtube.com/watch?v=GVX-1TZzKyk
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https://www.youtube.com/watch?v=brmK_MNED7o
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TITLE DATA NEWSPAPER LINK
Agroeconomia - US$ 100,8 bilhdes na 2 de junho de Revista Isto E https://www.dinheirorural.com.br/u
berlinda 2021 Dinheiro Rural $-1008-bilhoes-na-berlinda/

Novo aplicativo permite medir emissdes de
gases para ter fazenda mais sustentavel

27 de junho de
2021

Globo Rural

https://revistagloborural.globo.com
/Um-So-
Planeta/noticia/2021/06/novo-
aplicativo-permite-medir-
emissoes-de-gases-para-ter-
fazenda-mais-sustentavel.html

Agronegécio e a sustentabilidade

15 de junho

Canal Agro+

https://www.youtube.com/wa
tch?v=JsMzexV_3Fs

Producéo Agricola Sustentavel

22 de junho

Canal Agro+

https://www.youtube.com/wa
tch?v=MgeYx2cdHFk

Conceitos de sustentabilidade Ambiental

8 de junho

Canal Agro+

https://www.youtube.com/wa
tch?v=rHBepm7cUds

Mercado de Carbono

25 de maio

Canal Agro+

https://www.youtube.com/wa
tch?v=bZae6238w7k

Incéndios florestais

08 de agosto

Canal Agro+

https://youtu.be/vy02bLRyacc

https://www.youtube.com/wa

Carne baixo carbono 27 de julho Canal Agro + tch?v=0U5zgQnosB8
Carne Carbono Neutro 20 de julho Canal Agro+ https://youtu.be/PnS5d_XpylY
Mudanca de dieta com carne 13 de julho Canal Agro+ https://youtu.be/Ir4C5SNgJBY

Some links with news that talk about the Report Science Panel on Amazonia (SPA), for which

the INCT-MC2 was contributor”

https://www.wwrf.org.br//?80708/painel-cientifico-para-a-amazonia-lanca-relatorio-de-

avaliacao-da-amazonia-2021

https://oglobo.globo.com/mundo/painel-cientifico-da-amazonia-recomenda-embargo-imediato-

do-desmate-em-areas-vulneraveis-25275235

http://www.bbc.com/storyworks/unlocking-science/the-locals-leading-more-sustainable-

science-in-the-amazon

https://www.semana.com/sostenible/medio-ambiente/articulo/amazonia-mas-de-200-cientificos-

piden-proteccion-urgente-para-esta-selva-tropical/202117/

https://www.eurasiareview.com/15112021-amazon-approaches-catastrophic-potential -tipping-

point/

https://www.theqguardian.com/environment/gallery/2021/nov/13/cop26-goes-into-overtime-in-

pictures

Rios Voadores documentary, TV Cultura: https://estreianatv.com.br/rios-voadores-estreia-na-tv-

cultura-neste-domingo/

Mudancas climaticas, Interview Studios Flow- Sdo Paulo, March 3 2022,

Reports
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124


https://www.wwf.org.br/?80708/painel-cientifico-para-a-amazonia-lanca-relatorio-de-avaliacao-da-amazonia-2021
https://www.wwf.org.br/?80708/painel-cientifico-para-a-amazonia-lanca-relatorio-de-avaliacao-da-amazonia-2021
https://oglobo.globo.com/mundo/painel-cientifico-da-amazonia-recomenda-embargo-imediato-do-desmate-em-areas-vulneraveis-25275235
https://oglobo.globo.com/mundo/painel-cientifico-da-amazonia-recomenda-embargo-imediato-do-desmate-em-areas-vulneraveis-25275235
http://www.bbc.com/storyworks/unlocking-science/the-locals-leading-more-sustainable-science-in-the-amazon
http://www.bbc.com/storyworks/unlocking-science/the-locals-leading-more-sustainable-science-in-the-amazon
https://www.semana.com/sostenible/medio-ambiente/articulo/amazonia-mas-de-200-cientificos-piden-proteccion-urgente-para-esta-selva-tropical/202117/
https://www.semana.com/sostenible/medio-ambiente/articulo/amazonia-mas-de-200-cientificos-piden-proteccion-urgente-para-esta-selva-tropical/202117/
https://www.eurasiareview.com/15112021-amazon-approaches-catastrophic-potential-tipping-point/
https://www.eurasiareview.com/15112021-amazon-approaches-catastrophic-potential-tipping-point/
https://www.theguardian.com/environment/gallery/2021/nov/13/cop26-goes-into-overtime-in-pictures
https://www.theguardian.com/environment/gallery/2021/nov/13/cop26-goes-into-overtime-in-pictures
https://estreianatv.com.br/rios-voadores-estreia-na-tv-cultura-neste-domingo/
https://estreianatv.com.br/rios-voadores-estreia-na-tv-cultura-neste-domingo/
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61p .

MARCHEZINI, VICTOR; SAITO, SILVIA MIDORI ; LONDE, LUCIANA DE
RESENDE ; GAMBARDELLA, A. D. ; VIANA, A. S.; PAULA, A. L. ; PORTELA,
C. I. ; PAULETTI, C. ; LOOSE, E. B. ; DAMACENA, F. D. L. ; SANTOS, F. A. ;
OLIVEIRA, F. L. S.; FORINI, H. A. ; PASSOS, I. C. ; MARENGO, J. A. ; BONELLI,
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1. ed. Brasilia: Secretaria Nacional de Protecéo e Defesa Civil, 2021. v. 1. 59p .
MARCHEZINI, VICTOR; SAITO, SILVIA MIDORI ; LONDE, LUCIANA DE
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C. I.; PAULETTI, C. ; LOOSE, E. B. ; DAMACENA, F. D. L. ; SANTOS, F. A.;
OLIVEIRA, F. L. S.; FORINI, H. A. ; PASSOS, I. C. ; MARENGO, J. A. ; BONELLLI,
M. G. ; BARRETO, P. B. ; BRAGA, R. ; NASCIMENTO, T. M. . Diagnostico de
capacidades e necessidades municipais em protecdo e defesa civil: regido nordeste. 1.
ed. Brasilia: Secretaria Nacional de Protecdo e Defesa Civil, 2021. v. 1. 62p .
MARCHEZINI, VICTOR; SAITO, SILVIA MIDORI ; LONDE, LUCIANA DE
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C. I.; PAULETTI, C. ; LOOSE, E. B. ; DAMACENA, F. D. L. ; SANTOS, F. A. ;
OLIVEIRA, F. L. S. ; FORINI, H. A. ; PASSQOS, I. C. ; MARENGO, J. A. ;
BARRETO, P. B. ; BRAGA, R. ; NASCIMENTO, T. M. . Diagnostico de capacidades
e necessidades municipais em protecdo e defesa civil: regido norte. 1. ed. Brasilia:
Secretaria Nacional de Protecdo e Defesa Civil, 2021. v. 1. 62p .

Summary of scientific production 2021-2022 (Year 5)

Activity guantity
Events organized by the INCT MC2 and its 16
components  with interaction  among
subcomponents of the project in Year 5
Participation in scientific events relevant to 81
the INCT MC2 with accepted abstracts or
presentations (with partial or total funding
from the INCT MC2, or virtual participation)

List of publications 153
Books and book chapters 19
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Other activities and web sites of reports, art
exhibitions and courses/seminars online and

videos :

Art workshops/Videos/Artistic productions 10
Interviews, News and online magazines 86
Reports 6

13. Fellowships (bolsas) granted by FAPESP and other funding agencies in
Year 4 (including students)

CNPg/MCTI  N°  23/2020 - PESQUISA E DESENVOLVIMENTO EM
SUSTENTABILIDADE URBANA E REGIONAL”, with the project “MODELAGEM
INTEGRADA E PROPOSICAO DE INDICADORES PARA SUSTENTABILIDADE
REGIONAL E URBANA NO BRASIL”, led by Prof. Roberto Schaeffer (COPPE-UFRJ) with
the participation of members of this component as Pls. The Project is related to Adapta-Brasil.
The project continued in the fifth year.

FAPESP 19/00057-98

Inacio Fernandes de Araujo Junior

“Agricultural and agro-industrial sustainability in Chile: modeling the impacts of
climate change and natural disasters in an integrated framework”

Scholarships in Brazil - Technical Training Program - Technical Training

Eduardo Amaral Haddad

Link: https://bv.fapesp.br/en/bolsas/184227/agricultural-and-agro-industrial-
sustainability-in-chile-modeling-the-impacts-of-climate-change-and/

FAPESP 21/12397-9

Inacio Fernandes de Araujo Junior

“Extreme events impact assessment: an integrated approach with computable general
equilibrium and risk analysis”

Scholarships in Brazil - Post-Doctorate

Link: https://bv.fapesp.br/en/bolsas/202198/extreme-events-impact-assessment-an-
integrated-approach-with-computable-general-equilibrium-and-risk/

Fapesp TT (process 20/07175-4)

Title — INCT’s press release Climatic changes — 2nd phase

Scholarship holder - Glaucia Perez

Advisors — Antonio Carlos Amorim and Susana Oliveira Dias (Unicamp)

Type of scholarship: TT3 Scholarship / Duration — 1 year / Dedication - 40 hours / Monthly
value — R$ 1,136.40

BAS-Unicamp Scientific initiation

Title - New sensitivities in the face of socio-environmental catastrophes: creation of materials
for the scientific dissemination of climate change

Scholarship holder - Larissa Bellini

Mentors — Susana Dias

Type of scholarship: BAS Unicamp Scholarship / Duration - 1 year / Dedication - 40 hours /
Monthly amount R$ 678.00

Title - New sensitivities in the face of socio-environmental catastrophes: creation of materials
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for the scientific dissemination of climate change

Scholarship holder - Karolyne Souza

Mentors — Susana Dias

Type of scholarship: BAS Unicamp Scholarship / Duration - 1 year / Dedication - 40 hours /
Monthly fee R$ 678.00

CNPq Scientific Initiation (process 102449/2021-0)

Title - Environmental Preservation and Migrant Peoples: how artists and journalists influence
social vision, based on research data and image characteristics.

Scholarship holder - Pedro Battistella Sentinaro.

Advisor - Antonio Carlos Rodrigues de Amorim.

Type of scholarship - 2022. Scientific Initiation. (Undergraduate in Physics) - State University
of Campinas, National Council for Scientific and Technological Development.

CNPq Post-Doctoral (process 88887.658690/2021-00)

Title - Climate change and ideas for postponing the end of the world.

Scholarship holder - Fabiola Sim&es Rodrigues da Fonseca.

Advisor - Antonio Carlos Rodrigues de Amorim.

Type of scholarship - Start: 2021. State University of Campinas, Coordination for the
Improvement of Higher Education Personnel.

CNPq PhD (process 142075/2018-3)

Title - Living Soil-Body: Between Cultivation Lines

Scholarship holder - Tatiana Plens Oliveira

Advisors - Wenceslao Machado de Oliveira Junior and Susana Oliveira Dias

Scholarship type - 2019-2022. State University of Campinas, Coordination for the Improvement
of Higher Education Personnel.

Fapesp visiting researcher grant (process 21/09683-0)

Title - Climate Change, Interdisciplinary and Scientific Communication
Scholarship — Julia Silvia Guivant

Advisors — Antonio Carlos Rodrigues Amorim

Effective period - March 01, 2022 - August 31, 2022

MASTER - CAPES

PROCESS NUMBER: 88887.477406/2020-00

TITLE: Incerteza e Ndo Estacionariedade na Analise de Frequéncia de Precipitacdo Maxima
Anual na Bacia do Itajai

NAME: Gabriel Anzolin

PERIOD: 01/03/2020-28/02/2022

INSTITUTION: Universidade Federal de Santa Catarina

Margarete Martins Afonso dos Santos, PhD. Research collaborator

Sub-component Health

Project: Surveillance and Control of American Visceral Leishmaniasis in the State of Rio de
Janeiro: spatial distribution and analysis of municipal vulnerability.

Simone Miranda da Costa, PhD. Research collaborator

Sub-component Health

Project: The importance of “Sentinel Areas” associated with climate change in the context of
epidemiological surveillance of American Cutaneous Leishmaniasis in Brazil.

Vanessa Rendeiro Vieira, PhD, CNPq scholarship holder
Sub-component Health
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Attached

Spatial Distribution of American Visceral Leishmaniasis in Association with Environmental,
Climatic Impacts, Deforestation and its Expansion in the States of the Southeast Region, in
Brazil

Jéssica Milena Moura Neves, PhD student

Sub-component Health

Modelling the effects of climatic conditions on Covid-19 and American Visceral Leishmaniasis
distribution for future climatic scenarios in Brazil.

Francisco Agustinho Neto, Doctoral Student developing Antarctic Ice modeling studies with
BESM. Advisor: Paulo Nobre.

Pedro Regoto, Doctoral Student developing global climate modeling abrupt climate change.
Advisor: Paulo Nobre

Nicole Laureantti, Doctoral Student developing regional coupled climate modeling studies
over South America and the South Atlantic.
Advisors: Sin Chan Chou, Paulo Nobre

Diego de Andrade Campos, Doctoral Student. Inclusion of the Radiative Effect of Convective
Clouds Deep in Eta Model Simulations. Advisor: Sin Chan Chou. Graduated in August 2021.

Marcely Sondermann, Doctoral Student. Eta Model evaluation in rapid cyclogenesis.

Eliseu Oliveira Afonso, Doctoral Student. Regional climate around the Sobradinho Lake from
numerical simulations with FLake model coupled to the Eta model

FAPESP / CNPq / CAPES scholarships already implemented (indicate the process number,
project title, name of the fellow and scholarship period)

Degree Researcher Project Title Funded researcher Component

Post-doc | Impacto dos aerossdis no potencial de | Madeleine Sanches | Energy
energia solar Brasileiro Gacita Casagrande | security
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List of scholarships from this project or by other sources;

Process code INCT Project Title Researcher Project | Funded Scholarship
Title researcher period
2020/15754-4 | 88887.136402/2017- | METODOS  DE | Francisco From
FAPESP 00 - 2020/15754-4 - | REFINAMENTO | José Lopes | 01/02/2021
INCT para Mudangas | ESTATISTICO de Lima To
Climéticas  (INCT- | DE PROJECOES 31/01/2023
MC) CLIMATICAS
PARA
QUANTIFICACA
@) DOS
POTENCIAIS
SOLARE
EOLICO NO
BRASIL
2019/05361-8 | 88887.136402/2017- | Impacto dos | Madeleine From
FAPESP 00 - 465501/2014-1 - | aerossois no | Sanches 01/08/2019
INCT para Mudancas | potencial de | Gacita To
Climéaticas  (INCT- | energia solar | Casagrande | 31/07/2021
MC) Brasileiro
FAPESP IC

Bittar - Completed, New Method of Valuation of Watershed Ecosystem Services Using Flow
Duration Curves as Water Supply/Demand Under Climate Change, 2020-2022, Funding:
FAPESP

CAPES PD

Ana Claudia Villar e Luna. Period: 2017/2022. Federal University of Pernambuco.
Funding agency: CAPES/Foundation for the Support of Science and Technology of the
State of Pernambuco. In progress.

14. Changes in Personnel
Food Security

Researcher José Ruy Porto de Carvalho from EMBRAPA-Informatica passed away in the year
2019 leaving a rich contribution to the INCT MC2.

Natural disasters, impacts on physical infrastructure in urban areas and urban
development

Inclusion of a researcher in the CEMADEN team: Carolina Galhardo, Carolina Gomes Vergetti
Amim, Daniela Ferreira Ribeiro, Lidiane Cristina Costa. Exclusion of a researcher: in the
CEMADEN team: Vanesa Canavesi. Insertion of the following researchers in the FIOCRUZ
team: Denise Silva e Souza

Water Security
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There were not changes of initiatl groups of scientists from CEMADEN, INPE, USP, UFPE,
UFCG, UFRGS, UFPB, UFC, FUNCEME and EMBRAPA, affiliated to INCTMC2 water
security subcomponent. The only inclusions were from new researchers:

Dr Dulce Buchala Bicca Rodrigues, CV: http:/lattes.cnpg.br/4956730907128122
Dr Jamil Alexandre Ayach Anache, CV: http://lattes.cnpq.br/8735169530525485
Dr Paulo Tarso Sanches de Oliveira, CV: http://lattes.cnpg.br/5149856612324019
Dr Pedro Chaffe, CV: http://lattes.cnpq.br/8610492605179316

Communications

Professor Antonio Carlos Amorim, due to other commitments, left the coordination of the cross-
cutting theme, remaining in the group as a researcher, and professor Renzo Taddei from
UNIFESP assumed the coordination together with Susana Dias.

15 Financial report: Use of the RT and BC (summary)

Using the BC, Susana Oliveira Dias participated in the VIII International Congreso de
Comunicacion Publica de la Ciencia y Tecnologia in Bariloche, Argentina, at the Universidad
Nacional de Rio Negro (UNRN), on March 2, 3 and 4, 2022. She presented the work
“Communicating with the understanding of the forest: the generation of rare kinships between
arts, sciences, and philosophies,” with research results within the scope of the cross-cutting
theme. She participated in several seminars, workshops and presentation panels in which highly
relevant aspects of thinking about communication in crisis contexts were highlighted. During
the event, she met with Sandra Murriello, a researcher in the cross-cutting theme group, to think
about future projects and the participation of new members from Argentina. As a result of the
meeting, researchers Gabriela Alora (URFN), Adriana Menegaz and Daniela Garcia, both from
Universidad Nacional Arturo Jauretche (UNAJ), and Valéria Coitaimich, from Universidad
Nacional de Cérdoba (UNC), joined this Cross-Cutting Theme. Some future work axes were
considered, such as the power of thinking about climate change communication in partnerships
with forests; the need to expand experiments between climate sciences and the arts in the face of
the Anthropocene; the urgency to expand the participation of indigenous peoples in discussions,
narratives, and practices aimed at adapting and mitigating climate change. Also, as a result of
the meeting, the idea arose of submitting a project for a public notice that would consider
communication from the perspective of the forest. A project with this objective was sent by
Susana to Fapesp, for the Chamada LinCAr — Innovative approaches to research in Language,
Communications and/or Arts — 2022, and the result is scheduled for October 2022.

The water security component used resources from the BC for daily allowances for: (a)
participating and presenting co-authored science paper in the 100th IAHS Assembly,
Montpellier, France, May - June 2022. The Scientific Assembly was the opportunity to
celebrate the 100-year anniversary of the association, to look forward to the end of the Panta
Rhei decade which will close in 2023, to envisage progress on the 23 UPHs - Unsolved
Problems in Hydrology, and to screen developments of Open Science and support to Agenda
2030 in water-related fields.F. Science Meetings Organized by the INCTMC2 Water Security

Use of the RT:

Valor cada | Valor Gasto Descrigéo SALDO
Componente
COORDENACAQO
DESASTRE
NATURAIS - - - -
ECONOMIA - - -
SEGURANCA - - - -
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ALIMENTAR
ENERGIA
COMUNICACAO
ECOSSISTEMA
HIDROLOGIA
SAUDE
MODELAGEM

Use of the BC: Year 2020-2021

BC Valor Gasto | Descrigdo Saldo
individual
Pl para Pis
JOSE
ANTONIO
MARENGO
ORSINI
REGINA
CELIA
ALVALA
EDUARDO
AMARAL
HADADD
EDUARDO D.
ASSAD

ENIO B.
PEREIRA
ANTONIO C
RODRIGUES
AMORIM
EDUARDO
MENDIONDO
PAULO
NOBRE

Use of the BC: Year 2021 (Partial)

BC Valor

Pl individual G Descrigéo Saldo
. asto

para Pis

JOSE - - -

ANTONIO

MARENGO

ORSINI

16.  Collaboration with other INCTs, projects and Research networks

This INCT MC2 works very closely with the Rede Clima, the Brazilian Panel on Climate
Change PBMC, and the INCLINE program at USP. We are already interacting or plan to
interact with these INCTs and projects due to common interests and collaboration:

Process 465680/2014-3

INCT da Criosfera

Coordinator: Jefferson Cardia Simdes

UFRGS - Universidade Federal do Rio Grande do Sul
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Process 465764 / 2014-2

INCT-Observatério Nacionalidade da Dindmica da Agua e do Carbono no Bioma Caatinga
Coordinator: Antdnio Celso Antonino

UFPE-Universidade Federal de Pernambuco

Process: 465319/2014-9

INCT do Bioetanol

Coordinator: Marcos Silveira Buckeridge
USP - Universidade de S&o Paulo

Process: 2015/03804-9

INCT MacroAmb-Environmental Governance in S0 Paulo Macro Metropolis in a climate
variability context

Coordinator: Pedro R. Jacobi

USP - Universidade de S&o Paulo

UK-CSSP Climate Service Science Project
Newton Fund UK
CEMADEN, INPE, INPA, UKMO

Pantanal Research Network MCTI (Rede de Pesquisas do Pantanal do MCTI)
Approved Projects — Complementary

DIAS, Susana. New sensitivities in the face of socio-environmental catastrophes: creation of
publicity materials. SAE-BAS-Unicamp. Granted R$ 50,400.00

TADDEI, Renzo; GUIVANT, Julia. Socio-climatic imaginaries and meta-cognitions: their roles
in interdisciplinary research and scientific communication in a case study of the National
Institute of Science and Technology for Climate Change (INCT-MC). CNPg process
402504/2022-4, granted R$ 41.964,00.

Project: Spatial Distribution of American Visceral Leishmaniasis in Association with
Environmental, Climatic Impacts, Deforestation and its Expansion in the States of the Southeast
Region, in Brazil - Public Call MCTI/CNPQ/CAPES/FAPS N° 16/2014 - PROGRAMA INCT.

Spatial Distribution of Leishmaniasis in Association with Environmental, Climatic Impacts,
Deforestation and its Expansion in the States of the Southeast Region, in Brazil - FAPERJ,
Programa Cientista do Nosso Estado — 2020.

Impacts of Climate Change and Deforestation on the Expansion of Leishmaniasis in Brazil —
Public Call CNPq N° 11/2020 - Bolsas de Produtividade em Pesquisa SENIOR - PQ-Sr 2020.

Because no new FAPESP scholarship was issued during the 2021/2022, the INCTMC2 water
security participants agreed to allocate two (2) new CNPqg-granted technical support
scholarships under supervision of CEMADEN/MCTI (Sao Jose dos Campos-SP) and of
APAC/UFPE (Recife-PE). The criteria for those allocation are in accordance with objectives,
goals and actities prioritizited timely by INCTMC2 members. The procedures of setup,
timetable and candidate selection of these two scholarships will be under responsibility of both
CEMADEN and APAC.
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Annexes

Transdisciplinary work among INCT MC2 components

Desafios e oportunidades na gestao de riscos de secas
e de inundacgdes

jornal.usp.br/artigos/desafios-e-oportunidades-na-gestao-de-riscos-de-secas-e-de-inundacoes/

19 de agosto de 2022

Um recente estudo publicado na revista Nature mostra os desafios
para nossa sociedade sobre a gestéo de riscos de secas e de
inundacdes sem precedentes. O estudo é liderado pela dra. Heidi
Kreibich, do GFZ/Potsdam, Alemanha, coautorado por pesquisadores
de varios paises e da Escola de Engenharia de S&o Carlos da USP
(EESC/USP). Os coautores da EESC/USP participam dos Nucleos de
Apoio a Pesquisa (NAPs) INCLINE e CEPED/USP e participam da
Subcomponente de Seguranca Hidrica do Instituto Nacional de
Ciéncia e Tecnologia para Mudancas Climaticas Fase 2, INCTMC2-
FAPESP coordenado pelo CEMADEN/MCTI, e se articulam junto a um  Eduardo Mario Mendiondo —
laboratorio-atelié: o WADILab (Water-Adaptive Design & Innovation Foto: IEA-USP

Lab), criado na EESC/USP em 2017 apés experiéncia junto ao

CEMADEN/MCTI.

Este artigo da Nature mostra, primeiro, que estudos comparativos e interdisciplinares reforcam a
tese que a reducéo de risco de desastres passa pela integracdo de todas as dimensdes de risco.
Assim, o artigo aponta que a quantificacdo completa dos riscos, com multiplas ameacas, dos niveis
de exposicéo e dos graus de vulnerabilidade, apresenta interacdes peculiares e até paradoxos em
diferentes partes do planeta. A solvéncia financeira de setores usuarios, como hidrelétricas,
companhias de saneamento, perimetros de irrigacio, mineradoras, navegacéo etc., depende de
como Se gerenciam esses rscos a extremos hidrologicos. 1sso passa por uma comunh&o entre
medidas estruturais e ndo estruturais, e por aceitar a gestéo da oferta e a gestéo da demanda de
agua. O que leva a uma “reflexdo-acéo-reflexdo socio-hidrolégica” promovida pela Década 2013-
2012 Panta Rhei Everything Flows (Society & Hydrology Under Change) da International

Association of Hydrological Sciences.

Exemplos recentes: o caso de Sao Paulo

Por exemplo, a construcédo de reservatorios para conter efeitos de secas é fundamental para
seguranca hidrica. Porém, seu sucesso esta condicionado a ter campanhas de popularizacéo da
ciéncia e de incorporacédo de competéncias na educacéo (primaria, média e superior) que
incentivem o uso racional, o reaproveitamento e o reliso de agua. Sem essa conscientizac&o
cultural e de melhores habitos, a simples existéncia de mais reservatorios pode até induzir ao
expressivo consumo de agua. Assim, aumentariam os riscos de déficits hidricos futuros e trariam
as chamadas “secas socio-hidrologicas”, criando um circulo vicioso, com a necessidade de mais
reservatérios. Este enorme potencial de retiso de agua fol mostrado em outro gstudo recente para

aRegjao Metropolitana de Sao Paulo (RMSP), liderado por Felipe A A. de Souza, doutorando do
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Presentations of the INCT MC2 at meetings and conferences (presential and

virtual)

12 CONFERENCIA LATINO-AMERICANA
DE SAUDE E EDUCAGAD AMBIENTAL:
DAS MUDANGAS CLIMATICAS

A QUALIDADE DE VIDA

NAS CIDADES 16 A 13

NOVEMBRO

PROGRAMAGAD

Dia 18

09H - MESA REDONDA: EDUCAGAQ AMBIENTAL PARA
PROMOCAD DA SAUDE PLANETARIA

Convidados:

Mauro Guimaraes (UFRRJ)

Celso Sanchez (UNIRIO)

Clélia Christina Mello-Silva (IOC/Fiocruz; UCCRN)

Moderagao:
Rosane Meirelles (UER)J)

11H - MESA REDONDA: RESILIENCIA URBANA A EXTREMOS
CLIMATICOS USANDD SOLUGOES BASEADAS NA NATUREZA
Convidados:

Regina Célia dos Santos Alvala (CEMADEN)

Cecilia Herzog (DAU/PUC; UCCRN-LA; UCCRN-ARC3.3)

Moderacao:
Eduardo Mario Mendiondo (USP - S&o Carlos; UCCRN-
-ARC3.3)

13H30 - MESA REDONDA: SOLUCOES DE POLITICAS POBLICAS E
INSTITUCIONAIS PARA CIDADES SAUDAVEIS E SUSTENTAVEIS
Convidados:

Oswaldo Lucon - (USP; IPCC; UCCRN-ARC3.3),

Carlos Minc — (Deputado do Estado do Rio de Janeiro)
Andrea Vasconcellos (VPAAPS/Fiocruz; UCCRN-ARC3.3)

Moderacao:
Susana Kahn Ribeiro (COPPE/UFR); IPCC)

16H - APRESENTAGOES ORAIS
Moderagao:
Fabiana Barbieri Seleguim (Nepam/Unicamp; UCCRN)

INSCRICOES
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WADI Lab - Water-Adaptive Design & innovation Lab

SHS - Departamento de Hidrdulica e Saneamento

EESC - Escola de Engenharia de S3o Carias

USP - Univ Sao Poulo

emmi@sc.usp.br e g oyt

INCT' |"" 1 ( . rous
y wadi _
oty TheWaCHhae TR

b4

Webinarios ABC/CNPq:
A Contribuicao dos INCTs para a Sociedade

7de junho  das16has18h

Wilson Gomes (U
Roberto K
Nadya Guim

José Mareng
Jefferson Simées
Maria Fatima Grossi d

Transmissao ao vivo nos canais do
CNPg/MCTI e da ABC no Youtube:

Webinar Gratuito: 25.08.2

“Clima, Saud

” 3 YouTube

hitps iyoutu be/ XY TWeKs YOU
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SEMINARIO
70 ANOS DE CNPq (1951-2021) - PASSADO, PRESENTE E FUTURO
PENSANDO E TRANSFORMANDO O BRASIL

26 @ 27 de Abril de 2022 /_Bpoigtes ¢ Axdes |
Brasilia - DF Mobilizadoras do CNPq
Evento em formato presencial e virtual
Faca sua inscrigSo!

-

Dl = = ok ADA
@sikillia | Ocney sz ZRBRASIE

sailson Bittencourt de Andrade (INCT Energia & Ambiente e membro da ABC): Os INCTs como programa estratégico
Marisa de Araijo Mamede (Centro de Sintese em Biodiversidade e Servigos Ecossistémicos — SinBiose/CNPq): A importancia
do Centro de Sinteses
Ruben Oliven (professor do Programa de Pés-GraduagBo em Antropologia Social da UFRGS € membro da ABC): O
investimento em ciéncias humanas e soci agio indutora do i

(c ! do Prog Pesquisa em Ciéncias da Terra e do Meio Ambiente - CNPa): Os
Drogramas de Jonga duracio do CNPa: os exemplos do PELD e do PROANTAR

Change-Phase 2)

P PATRIA AMADA

@@=t poume |2y BRASIL

INCT-Mudangas Climéticas
Fase 2

INCT! q‘||

Jose A Marengo
CEMADEN, $P

Cim

Erick da Silva Santas
José Antonio Marengo

Gorrespor

A

ORGANIZA: v RO ExtsFiado

—— e PATRIA AMADA
i D BRASIE
INCT-Mudangas Climéticas

Fase 2

INGTMC m 1

Josa A. M
CEMADEN, SP
Jose marengaicemaden goube

H nstiura
ané Rachou o 2022
FIOCRUZ MINAS Ml

UNIFESP  SEESE
Tt Soe M('ﬁmuspgkwuw

=

INCTMC2

INCT para Mudangas
Climaticas - Fase 2

Reunido de Lideres de Componentes e Membros do Comité Cientifico do INCT-
MC Fase 2

Junho 9 e 10 2022
FEA USP

Sao Paulo, SP

et P PATEIA A
@i conlfount S IL

EINOUCOES s

INCT e Sustentabilidade do Planeta: Terra, Mar e Ar

i em Globais: O INCT para
Mudangas Climaticas Fase Il

INCTHCZ ﬂ" ]

Jose A, Marenga
CEMADEN, SP

Jose marengo@cemaden.govbr
Junho 2022

m@iruuspg;glwsp iy

FBERE

13 CONFERENCIA LATINO-AMERICANA DE SAUDE E EDUCAGAO AMBIENTAL: DAS
MUDANGAS CLIMATICAS A QUALIDADE DE VIDA NAS CIDADES - 1° EDICAO

SOBRE O CURSO

% [ ESTADD DE S, PAULO

€20 ERTO

Quem é o maior inimigo
do agro brasileiro?

Raoni Rajao e Eduardo Assad

E dificil de falar em
priticas agricolas
sustentdivels, se as
agies do governo sio
generasas com quems
desmata flegalmente

e =

C i e
| e no mundo

no Brasil

Eventos Extremos no
Brasil

6 Dezembro 2021

Jose A. Marengo
CEMADEN
jose.marengog@cemaden.gov.br

83

aonlies o BRASIL

€ INVAGOES

Mudancas climadticas e o0 impacto na saide

lose A. Marenga
CEMADEN, 5P

Férum
Clima e Saide

Maio 2022

UIE

INCTY
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‘State of the Climate.
in Latin

State of the Climate in Latin American and the Caribbean
(LAC) 2020

Jose A. Marengo
CEMADEN (National Center for Monitoring and Early Warning of Natural Disasters
Sa0 Paulo, Brazil

Jose.marengo@cemaden govbe

‘Overarching question:

“What are the status and trends of the state of climate
indicators in LAC, associated impacts and key needs for
‘adapting to climate variability and change?"

s @D @

JO—— PATRIA AMADA

ook T, L BRASIL

 iNowioCes il =

N
ntifico,Rex ¢
Independeneia

Coloquio virtual
Pre Congreso CCBIPERU

Bicentenarigide la
clRoril ¥ %

Cambio Climatico em la Amazonia y sus impactos en el
clima regional

19-23 de julio 2021

Jose A. Marengo, Ph.D.
EMAD!

Sd0 Paulo, Bras!) e k‘\" &
were Fffn o (jose.marengo@comaden.gov.br) -2 u_,:j'
Il P A ESF ccmreRUzom

MUDANCA DO CLIMA

AVALIACAO A VULNERABILIDADE E
MEDIDAS DE ADAPTACAO

setembro de 2021

: EMBRASIL

Cemaden

i texto das
climaticas

Jose A. Marengo
CEMADEN-MCTI
(€ d Alertas de Desastres Naturais)

jose. marengo@cemaden.gov.br

30 Novemnbro 2021

10 Agosto 2021
Alguns Resultados do Relatério do

WG1 do IPCC AR6

Jose A. Marengo, Climatologista, CEMADEN MCTI

#ClimateReport

INCTWC2 ﬂ|'|'|| ®

INCT — MUDANGAS CLIMATICAS
INCT - FASE Il

DESASTRES NATURAIS, AREAS URBANAS, INFRAESTRUTURA FISICA,
DESENVOLVIMENTO URBANO

Regina Alvals (Cemaden/MCTI); Regina Rodrigues (UFSC); Martha Barata
(Fiocruz)

S3o Paulo, 09-10 de junho de 2022

Y >
_//)ceN'rrocuMA m -
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: PATRIA AMADA
contiisien o BRASIL

LOGIA
EINOVACOES M %\ ivno rioenit
e

Extreme Drought in the Brazilian
Pantanal in 2019-2020:
Characterization, Causes, and
Impacts

8julio 2021

Jose A. Marengo, Ph.D.
CEMADEN
Séao Paulo, Brasil
(jose.marengo@cemaden.gov.br)

INCTMC2

AZxapesp Gz

ENTREVISTAS: CIENTISTAJOSE ANTONIO MARENGO ORSINI

Tecnologa. TIC).
munde de 2019.
i
Lima, em EUA,
profissional,
INPE. Titular

DATADA ENTREVISTA: 1610872021

Cemaden MINISTERIO DA "PATNAAM“D‘
@ Simw  oboaToooon Sy BRASIL

Politica Ambiental, Crise Climética e Construgdo social
do futuro

Indicadores cientifico- tecnoldgicos do sistema climatico
terrestre: O Relatério do IPCC AR6 para o Brasil

3 Setembro 2021

Jose A. Marengo, Ph.D.
CEMADEN
Sdo Paulo, Brasil
(iose, marengo@cemaden.gov.br)

o x’ﬂ" AFaPESP

« sy i¢°

Change-Phase 2)

Convite

O FunBEA preocupado em atuar na crise climatica a partir da sua popularizagao para o

e inicia com a coordenagao da professora
Eda Tassara uma parceria inédita com o Instituto de Estudos Avangados da Universidade
de Sao Paulo (IEA-USP) e um dos principals movimentos populares do pals - Forum
Popular da Natureza.

Para celebrar esta parceria sera realizada a mesa de dialogos:
Politica Ambiental, Crise Climatica e a Construcao Social do Futuro.

A forga deste momento, traz importantes especialistas para dialogar sobre a urgencia de
geracao de conhecimento e intervengoes no territorio na direao de projetos voltados
para a de um futuro com o bem-comum diante da necessidade
Iimediata para o enfrentamento da crise climatica.

Essa iniciativa fortalece coletivos, i sociais, e
por meio do por importantes
Instituicoes, capazes de fomentar a criagao de para uma

de ambiéncias planetarias futuras tendo como objetivo o Fazer da Terra/terra uma
morada.

e

Gilmar Mauro (MST) EdaTessara
B e TR do
Sem Terra (MST) ootk i e
Fisica Mestve Doutora e vie Docenteem
Pcoiogi pets Unhersictade B S50 Paio.

03 set (U 14h as 16h () online

Evento publico e gratuito | Sem inscrigao |
atransmi do evento em www.iea.usp.br/aovi
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DA ABC

ACADEMIA BRASILEIRA DE CIENCIAS

Ed.42 = BRASIL E AS MUDANCAS
CLIMATICAS: NOVO RELATORIO DO IPCC

10/08 as 16h (GMT-3)
https://bit.ly/abczoom42*

para Académicos e jornalist.

PAULO ARTAXO (USP)

Professor de fisica da Universidade de Sao Paulo
(USP). Membro do IPCC, da Academia Brasileira
de Ciéncias (ABC) e da Academia Mundial de
Ciéncias (TWAS). E vice-presidente da Acade-
mia de Ciéncias do Estado de Sao Paulo (Aciesp)
e da Sociedade Brasileira para o Progresso da
Ciéncia (SBPC).

JOSE MARENGO (CEMADEN)

Pesquisador sénior do Cemaden, participante
dos Relatérios do IPCC desde o 2° Relatério de
Avaliagéo, review editor do Capitulo 3 do Grupo
de Trabalho I (WGI) do IPCC AR6. E membro da
ABC, da TWAS e da Aciesp.

LINCOLN ALVES (INPE)

Pesquisador do Instituto Nacional de Pesqui-
sas Espaciais (Inpe). Autor lider do Grupo de
Trabalho I (WGI) do 6° Relatério de Avaliagao
(AR6) do IPCC. Participa de diversos projetos
nacionais e internacionais

THELMA KRUG (IPCC)

Pesquisadora titular aposentada do Inpe, onde
foi coordenadora da area de Observacao da Ter-
ra. Foi diretora do Departamento de Politicas
para Combate ao Desmatamento do Ministério

s W -

High-level Launch of the Report on the State of Climate in Latin America and the
Caribbean 2021 & Hig Col

“Climate, weather and water related impacts in Latin America and the Caribbean:
ips to Early warning systems”

pa
(22 Jul 2022, 14h00-16h00 UTC ~ Hybrid)

HIGH-LEVEL PANEL II:

THE ROLE OF THE NATIONAL METEOROLOGICAL AND HYDROLOGICAL
SERVICES AND THE RESEARCH COMMUNITY TO STRENGTHEN MHEWS IN
THE REGION

Jose A. Marengo
CEMADEN/Sio Paulo, Brazil

.m: aden.gov.br

Cartagena, Colombia, 22 Juyl 2022

{e2) wmo oMM

e

O novo relatério do IPCC sobre a ciéncia do clima:
esafios e oportunidades para combater a mudanca do cli

30 de SETEMBRO de 2021

outube.com/cetesbofici
B 16000 4s17h30 o

acebook.com/CetesbSp

m—

Patricia Iglecias
José Marengo Distora-prasdonte da
Poscaiiador 1-A do CEMADEN MCTT Compantis Arbsar

Josilene T. V. Ferrer
Assemora da pressdénca da CETESS

o previdents do TPCC

den MINISTERIO DA
=" CIENCIA, TECNOLOGIA
[ € INOVAGOES A

AG

DEWE N

ENTENDENDO AS

MUDANCAS CLIMATICAS

AGRICULTURA - SEGURANGA ALIMENTAR - RECURSOS HIDRICOS

da do clima e mud e
no Brasil e na América do Sul

Jose A. Marengo
CEMADEN
jose.marengo@cemaden.gov.br

July 27-28 2022
Séo Paulo

WMO Report
£3 State of the Climate
o3 in Latin America and the
4 Caribbean
2021
= Dr. José A. Marengo .
WMO OMM CEMADEN/MCTI
World Meteorological Organization Sdo Paulo, Brazil
Organisation météorologique mondiale Lead-author
'
- -
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Ciéncia,
REUNIAO independéncia
ANUAL
DA S8PC e soberania nacional

de pulh

Mesa-redonda
INTERDISCIPLINARIDADE NA PESQUISA SOBRE MUDANGA CLIMATICA

»  CanaldaESOCITE.BR

Palestrantes:

Myanna Lahsen
(Linkoping University,
Suécia)

Mario E. Mendiondo
(eesc-usp)

Leila Ferreira

(UNICAMP) (ursc)

Change-Phase 2)

 umsRoD '-Pﬁmm.nmam
cncd s e BRASIL

Coordenadora:

Julia Silvia Guivant

Mesa 1

Di sobre os
no Pantanal: dimensdes climiticas e ambientais

AtualizagBes, balangos e perspectivas

Comissdo Externa Queimadas em Biomas Brasileiros

2 Setembro de 2021

Jose A. Marengo
CEMADEN
io,

INCTMC2
COMISEAD EXTERNA - UEIMADAS

MINISTERIO DA " PATRIA AMADA
stion T [ BRADIL

e Cemaden
7 e

Série de Debates “Ciéncia, Riscos e Desastres”

Mudangas climaticas, intensificagdo de
desastres e formas de enfrentamento

14 de outubro, as 10h

(horrio de Brasilia)

EliRE

Transmiss3o pelo canal da
Série de Debates

£ YouTube

José Marengo

PATRIA AMADA
Cemoden  mNSTERODA
‘,\_, SIS ClMATIONOG /- BR.AS("L
e

PRIMERA EXPOAMBIENTAL UNI-2021

El Cambio Climético en Sudaméricay el
Per(: adaptacion, retos y desafios

23 de Agosto 2021

Jose A. Marengo, Ph.D.
CEMADEN

Siio Paulo, Brasil

e
INCTYC2 o 1 (lose.marengo @cemaden.aov.br) L
m JAPESP dpoe e %

CIDADE DE
SAO PAULO

PENSANDO O CLIMA NA
CIDADE DE SAO PAULO

Mudangas Climaticas e Eventos Extremos na
Cidade de S&o Paulo

Tércio Ambrizzi
D de Ciéncias
IAG/USP

24 de setembro de 2021

INCT ""rlll

3&: ABRHidro

BRASILEIRO DE

ReCURSOS HIORICOS

Aquecimento Global, Eventos Extremos,
Mudancas Climaticas e o AR6 IPCC

Tércio Ambrizzi
Departamento de Ciéncias Atmosféricas
IAG/USP

BH, novembro 2021

T |'|'|. ISP

A apesp

CSH
512 SIM

13 415 oz OUTUBRO e 2021

SIMPOSIO £m CLIMA. AGUA.
ENERGIA £ ALIMENTOS

IPCC AR6, Mudangas Climaticas e Eventos
Extremos

Tércio Ambrizzi
Departamento de Ciéncias Atmosféricas
IAG/USP

[
A Crie Hidica no Beset: Panorama A  Perspectias Fuuras
13 de outubro de 2621

INCTC fn| ﬂ"m

ﬂ CONSORCIO
5

IPCC AR6, Mudangas Climéticas e Eventos
Extremos

Tércio Ambrizzi
Instituto de Energia e Ambiente - USP

\\ | Maio 2022

iE‘E ’ ISP

INCTY 'M|

ugampa Universidade Federal do Pampa
e

Variabilidade climatica e seus extremos:
alguma relagdao com o aquecimento global?

Tércio Ambrizzi
D de Ciéncias
IAG/USP

Maio 2022

Academia Cearense de Matemitica - ACM

Variabilidade Climatica e suas Mudangas:
Passado, Presente e Futuro

Tércio Ambrizzi
Departamento de Ciéncias Atmosféricas
IAG/USP

Fevereiro 2022
= m : m
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NORDESTE PROSPERO!

ACAO DE DESENVOLVIMENTO
SOCIOECONOMICO SUSTENTAVEL DO SEMIARIDO
FRENTE AS MUDANGCAS CLIMATICAS.

PAULO NOBRE

INSTITUTO NACIONAL DE PESQUISAS ESPACIAIS — INPE
lo.nobr inpe.br

FRANCINETE FRANCIS LACERDA
INSTITUTO AGRONOMICO DE PERNAMBUCO — IPA
ipa.br

francis.lacerda

Change-Phase 2)

™

ComTecPolOleo

WEBINARIO
O surgimento de fragmentos de éleo em

Fernando de Noronha Qi Re [ElE ] (o)

26 de Agosto
as 14h30

Participagdes:

®IL1mES

200

ReALZACAO

&R

Impacto do Clima nas
Fontes Renovdveis de Energia

Paulo Nobre, Ph.D.
Instituto Nacional de Pesquisas Espaciais - INPE

Associagaa Brasileira de Enargias Allemalivas e Meio Ambiente — ABEAMA

7 de outubro de 2021
et PATRIA AMADA
Wy BEDBRENE

Decarbonization & Climate Change:

A Path To A Safe(r) Future!

Paulo Nobre, Ph.D.

National Institute for Space Research - INPE

1# Seminar on Upstream Decarbonization - SPE Brazil Section
20" Oclober 2021

= o) @ESERIT

Ducarbonlzation and Cilmats Caanga: & Pain Te A Sateir Future!

i

Adaptacgao aocorréncia de eventos meteorolégicos
extremos num mundo mais aq UQCidO!

Paulo Nobre
EPGMET - 2 Dezembro 2021

=1 o @ZH

= Sensoriamento Remoto

& Agronegocio
s ©F eace coimi D BRASIT

AN

INFORMAGOES

Local: Auditério Roger Honiat - LIT, INPE, S&o José dos Campos-SP
Formato: Evento presencial com gravac3o de palestras

Data: 26/04 a 28/04

Carga horéria: 2 dias de palestras (8h30-17h30) + 1 dia de visita
Nuimero de participantes: até 30 pessoas

I WORKSHOP
Environmental
Geospatial Data

and Health
MAY 4TH =
8:30 TO 12:00 o
INSCRIPTION:

bit.ly/WorkshopEGDH

TrANsMIssiON: Zoom Meetings
and youtube.com/cidacs.focruz

=
cidac

.
£ gk )
E v

cigacs
ST

SESSION 1

USE OF ENVIRONMENTAL DATABASE
Moderator Christovam Barcellos (FIOCRUZ)

09:25 - How can satellites products and a Digital Twin
engine add value to er tal health appl 1s?
Rochelle Schneider (ESA)

09:45 - INPE's dels for cl d
Chou Sin Chan (INPE)

10:05 - Importance of CEMADEN in warnings of extreme
events and the availability of climate and environmental
data for use in public health

Leonardo Santos (CEMADEN)

10:25- Coffee break

IIFOrum S
Laboratorio SisBaHi/ onica Frigkmam
. ‘ ‘Young Buckmann

12 0eabrll « lerca-feira
08 14:00 35 15:30
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& e R

Sin Chan

& ¢ ¥~ | Técnicas de andlise das Mudancas Climéticas Globais

inovagri [N @V/AC

QUINTA

>

Chou Sin Chan

Teoria e Métodos da Climatologia

Tendéncias na Agricultura
Irrigada Brasileira: Ambiente, Pés-graduagdo em Geografia ~ UERJ
Clima, Energia e Equipamentos

03/11/2021
w ) =
AULA INAUGURAL Oficina ica sobre Climaticas, no ambito do processo de elaboragdo do
Univarsidads Federal'de Palotas novo Plano Nacional de Recursos Hidricos (PNRH 2022-2040)
Programa de Pos-Graduagdo em Recursos Hidricos
22/03/2022

Modelos climaticos e bases de dados
Mudancas climaticas e
impactos nos Recursos Hidricos

Chou Sin Chan

chou changinpe br

Chou Sin Chan

chou.chan@inpe.br

POLICY CENTER
R THE NEW SOUTH

ANAIS ik

e
CONGRESSO BRASILEIRO

DE ENERGIA SOLAR - 2022
FLORIANGPOLIS « 23 A 27 DE MAIO

Modelo de Equilibrio General en la
Evaluacion de Desastres

Comisién Nacional de Prevencién de Riesgos y Atencién
de Emergencias - Desarrollo Estratégico del SNGR
San José, Costa Rica, 2-3 de junio, 2022

Prof. Eduardo A. Haddad
Professor of Economics, University of Sdo Paulo, Brazil
Senior Fellow at the Policy Center for the New South, Morocco

HEfH NEREUS 38% POLICY CENTER INCTH m]
- A FOR THE NEW SOUTH

Ei ARAXA
Tesula g dualBAse e

ﬂCNPq ,‘,f“c w gz &y EnerglF

P o elekt
7 BRASI! ﬂ OPERATION REGIONAL SCIENCE APPLICATIONS IN THE DEVELOPING WORLD

% asco ABSOLAR Multisectoral and Multiregional Models
- o in Disaster Impact Analysis
Associagio Brasileira de Energia Solar
Florianépolis - SC, Brasil p RSAI Workshop on Human Resources and Regional
2022 ISBN: 978-65-993338-1-1 S TREWWPINIETY

Development: Theories and Applications
University of Ghana, Accra, Ghana, July 4-6, 2022

Prof. Eduardo A. Haddad
Professor of Economics, University of Sdo Paulo, Brazil
Senior Fellow at the Policy Center for the New South, Morocco
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NEREUS POLICY CENTER

‘OR THE NEW SOUTH

INCTWC2

I

Modelo de Equilibrio General en la
Evaluacion de Desastres

Comisién Nacional de Prevencidn de Riesgos y Atencién
de Emergencias - Desarrollo Estratégico del SNGR
San José, Costa Rica, 2-3 de junio, 2022

Prof. Eduardo A. Haddad
Professor of Economics, University of Sdo Paulo, Brazil
Senior Fellow at the Policy Center for the New South, Morocco

Change-Phase 2)

| NEREUS 32% POLICY CENTER
=554 FOR THE NEW SOUTH

THINK + STIMULATE - mAIDGE

A Economia da Mantiqueira

09-10 de margo de 2022

Prof. Dr. Eduardo A. Haddad
Professor Titular do Departamento de Economia da FEA-USP

SEMINARIO INTERNACIONAL
A ECONOMIA DA MANTIQUEIRA

Estimativa da radiagao
solar com base em
imagens de satélite

Fernando Martins

Iniversidade Federat

1 — —
1| CONGRESSO BRASILEIRO

LABREN i e amms il

(9) : -

LABORATORIO DE
MODELAGEM E
ESTUDOS DE

Mesa Redonda: Previsdo do
Recurso Solar

Rodrigo S. Costa

Divis3o de Impactos, Adaptagao e Vulnerabilidades
Coordenagao-Geral de Ciéncias da Terra

N} _ MINISTERIO DA "PATRIAAMADA
otk B [ BRASIL

Pesquisa em Radiacdo
Solar na Unifesp

AVALIAGAO DA IRRADIAGAO SOLAR COM MODELO
BRASIL-SR EM CONDICOES DE CEU CLARO -
IMPACTO DE AEROSSOIS NA AMAZONIA E CERRADO

FERNANDO R. MARTINS, MADELEINE S. G. CASAGRANDE, NILTON E.
ROSARIO, ANDRE R, GONCALVES, RODRIGO 5. COSTA, FRANCISCO J. L.
LIMA, MARCELO P. PES, ENIO B. PEREIRA

IX =
CONGRESSO BRASILEIRO
4} DE ENERGIA SOLAR 2022

LY ronimdoL1s » 23 A 27 DE HALO ”

Sustainable Development in Latin America
& Caribbean Summit

Free virtual summit | September 6, 13, 20, 2022
Spanish and Portuguese translations available

~
Alice Ranget de  Daniel Vargas
Paiva Abreu Getulio Vargas. s
feger rsty  Founcation Land Use Coalion & Alerts of
of R0 e Janeio Improvenent Center Natural Disasters

SPRINGERNATURE |
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Reports, interviews, pod casts, and press communications where results of the

INCT MC2 were mentioned

@ InComunidade

j@ & um rizoma:
vida multiespécie | Susana Oliveira Dias

climae

PROJETO PARA UM

BRASIL NOVQ =

08 DE JUNHO, 16H
MUDANGAS CLIMATICAS

COORDENACAO
Paulo Artaxo (SBPC/USP)

PARTICIPANTES

Carlos Nobre (INPE)

Moacyr Aratjo (UFPE)

Suzana Kahn Ribeiro (COPPE/UFRJ)
Thelma Krug (IPCC)

Participe!
youtube.com/canalshpc

Agincia MFAPESP  'Ttus  AeoA  VOOE ASKE

00000 MmGeo

Bl oo mmese oo wo o e 00000 MG ®O

Multi-driver ensemble to evaluate the water utility
business interruption cost induced by hydrological

drought risk scenarios in Brazil
Olgo A G -

Dlegs A, Guzmén ©, Gullherme 5. Mohor® © & Eduardo M. Mendionda

2 Depar
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Desmatamento e mudanca climética colocam em

ronteira agricola brasil

27 E28 DE JULHO

ENTENDENDO AS
MUDANCAS CLIMATICAS

AGRICULTURA - SEGURANCA ALIMENTAR - RECURSOS HIDRICOS

Justif 8p0l0 68 FAPESP por melo de um
As Ultimas décadas t&m apresentado marcantes indicios de mudancas climéticas (NCTIHC) - um dos

no territério brasileiro, com significativas alteracdes nas temperaturas globais,
refletindo em secas e inundagdes. Estas anomalias ocorrem em todos os
continentes com prejuizos severos a populagdo mais vulneraveis e aos setores de
subsisténcias. Os estudos desenvolvidos por diferentes 6rgdos de pesquisa,
extensdo, ensino, e correlatos, diagnosticaram que tais anomalias estdo
correlacionadas ao chamado “aquecimento global” e as mudangas climaticas,
ocasionadas principalmente pela elevacéo da concentracdo de gases efeito estufa
na atmosfera. O (relatério do IPCC 2022) alerta que, “para evitar perda crescente de
vidas, de biodiversidade e de infraestrutura, é necesséria uma ag3o ambiciosa e
rapida”. O acordo de Paris em 2015, procura estabelecer como alvo o aquecimento 1 : 3 »
global de no maximo 2°C. No caso do estado de Sio Paulo, indicacdes destas : X o
alteragdes podem uma das principais causas da continua crise hidrica 4 que o re em Petr o
estado vem sendo submetido, em especial nas duas Gltimas décadas, além de um S (" oy >, A 4
deslocamento do inicio da estacio chuvosa, de meados de setembro para final de H 8 o

outubro, @ um aumento de até 15°C na temperatura média do ar em algumas erd el acgptua mpacto da crises=
localidades, conforma analise da série histérica acima de 40 anos. Assim, esse . >
seminario procura trazer informagdes com analises da possivel mudanca climatica :

em 5P, discutindo os processos envolvidos e efeitos em setores como: Agricultura,
Produgdo de Alimentos e Recursos Hidricos. Dentre os diversos setores, a
Agricultura é o mais diretamente afetado pelas anomalias climaticas (seca,
extremos de temperatura), sendo de alto importancia o desenvolvimento de
técnicas modernas para desenvolver cultivares adaptadas aos possiveis regimes
climéticos futuros, e a Inter-relagio com o ataque de pragas e doengas.

I MEIO AMBIENT e

Finalidade:

Com base nos argumentos apresentados , a Fundagdo de Apoio a Pesquisa
Agricola - FUNDAG, propde a realizacio deste semindrio, com a participagdo de
renomados especialistas de distintos 6rgaos em nivel Federal e Estadual, como:
Centro de Monitoramento e Alerta de Desastres Naturais- CEMADEN; Universidade
de Sdo Paulo-USP; Instituto  Agronémico de Campinas-IAC-APTA-SAA;
Coordenadoria de Assisténcia Técnica Integral-CATI-SAA; Departamento de Aguas e
Energla Elétrica - DAEE-SIMA, com a finalidade de trazer subsidios e analises das
variabilidades climaticas e seus efeitos na Agricultura, assim como na Seguranga
Hidrica e Alimentar,

Dat:
O Seminario ser4 realizado virtualmente, nos dias 27 e 28 de julho das 14 3517 horas,
conforme abaixo.

Inscreva-se j4 em www.eventos.fundag.br | Emissio de Certificados

PAN IANAL

CENARIOS
CLUMATICOS
PARA O

PROGRAMA VOZES DOS BIOMAS

anal: https:// www youtube.com/sucenashkradaresk
PO, PRCOUGAD, (IR0 € APHISENTAGAD: IORRALI A SUCTNA KA 875K

BRASIL200ANOS -
ACOMPANHE O ESPECIAL BOBRE.
O BICENTENARIO DA IND?ENDENC\A

Pesquisa

FAPESP 4

mudancas no clima
ameacam a economia
brasilciraca
scguranca alimenlar
global

sasnO)(JANGs COVOIS Citoca  PocaCiT Teokgia Mumandades  Ambiete  Sade fhca  Videos Podams

f¥EinG

As causas pouco lembradas das
inundacoes

. ocupacdo de
astruturas de atendimento a emergncias ampliam o mpacto das chuvas de
verko, cada vez mais intensas
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Olasde frio'€n América del St .
central'durante el invierno 20215

Dr Jose An!onlo Mavengo Orsini

nal espEcialises SN

ante los 26 mayo | 9:00 h.

- -
frla es Auditorio del Colegio de Ingenieros
del Peru - Direccién Loreto

roensiser. (3 Yoube  [ENE

de Inovacio -o-
Urbana /A a4

Change-Phase 2)

sproparado para os proximos
das mudangas climaticas, alerta IPCC

000

Agéncia M FAPESP  NoTcus  AGENDA 00090 Ee o

Estudo propde envolver jovens no mapeamento de
risco e n prevencau de desastres ambientais
oot

00000 ©00

Luciana Constantino | Agéncia FAPESP — O Brasil registrou neste

inicio de 2022 uma série de desastres ambientais em varios Estados,
Vao desde chuvas Intensas, com inundagdes e desizamentos de terra

‘& mortes em Minas Gerais, Bahia, Rio de Janeiro & S&o Paulo, até

socas drésticas, como no Rio Grande do Sul. Porém, apanas 6,1%
dos 5.568 municipios tém algum tpo de plano voltado para a redi3o

de riscos & de impactos desses desastres, sequndo a Pesquisa de Informagdes Bisicas Municipals, do Instituto Brasileiro de

Geografia e Estatistica (IBGE),

Estudo publicado na revista Disaster Prevention and Managoment pode coniribulr com programas futuros de prevengdo a esses
tipos de ameagas. No trabalho, que recebeu o apolo da FAPESP, os uma metodologia de

riscos, com a principaimente jovens, para prevenir os efeitos de inundagdes,

alagamentos, deslizamentos e chuvas intensas.

© objetiv do estuda foi constulr um mapeamento participatvo com estudantes 6o ensino médio para que suas propostas fossem

Mudangas climéticas j4 afetam todas as regides do
planeta, afima IPCC

e e 201

00000 000

0 relsticia refise eskvges exvacediniiion, em ircurstincas excepeice

s’ 6z Houseung Les, pesideets do PCC. *As novagies

Wl TIM 4G 16:16 Q77% )

online

<22 @+551299182-6917 O

CRISE ENERGETICA

AV 4 BRAB.HM

CRISE ENERGETICA
BRASILEIRA | José Marengo -...
O Brasil enfrenta uma séria crise...

PRSI TR P

www.even3.com.br/iiwcefder/
30/06 e 01/07 de 2022 | Macei6 - AL

Il WORKSHOP CLIMA E FONTES DE

ENERGIAS RENOVAVEIS:
DESAFIOS E TECNOLOGIAS

LOCA

AUDITORIODA CASADA
INDUSTRIA NAPOLEAO BARBOSA

Participacao:
9

Organizacéo: Patrocinio:
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11 WORKSHOP DO GENAT
11 5IMPOSIO PARA REDUCAO DO RISCO
DE DESASTRES NA REGIAO NORDESTE
| ENCONTRO INTERNACIONAL DE
GEOMORFOLOGIA E GESTAO DO RISCO
E DESASTRES

30 de Novembro a 03 de Dezembro

30/1 - 20:30 hrs - Conferéncia de abertura
Viulnerabilidade socioambiental no contexto

das mudangas climaticas

d Tm‘lure(‘ denad.

Jose Antdnio Marengo Orsini
Gerul de !

XXXI JORNADA DE
INICIAGAO CIENTIFICA,

/ Semana do
INOVACAO E POS-GRADUAGAO _( CONHECIMENTO 2021

T

2 de dezembro | quinta-feira

9H: PALESTRA
Mudangas climaticas: causas
e consequéncias

- Prof. José Antonio Marengo

- Debatedores: Neyval Reis Jr. e José Eduardo Macedo Pezzopa-
ne, professores da Ufes

- Moderador: Dr. Valdemar Lacerda Junior (Pro-Reitor de Pesqui-

Pes ulsu e D do Centro N
M e Alerfas de D

sobre Mudanga do Clima

NEUD
VaTAY

i

ttps:/liiiworkshop.wixsite.com/genat

Rede Clima

Mudangas Chmiticns
o Bzt

COP 26

Expectativas, desafios e possibilidades

Dr. José Marengo

Coordenador Geral de Pesquisas CEMADEN \
Membro Rede Clima

SNEXO RRESTEES
PERGUNTAS GUE A CIENCIA JA RESPONDEU

12 pontos sohre incéndios
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vnuxmmmwmumwvchmmummm
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10No 2021 (11 Now 2001 35 13851)
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Noemmrwsdma b+

o MONGABAY

FLORESTAS TROPCAIS CONSERVAGAD. MEIO MVGIENTE  DESWATAMENTO POVOS NDIGENAS INFRAESTRUTURA

per Efzabeth Ofivera em 25 Novembro 2021

Secas recorrentes afetam a capacidade de recuperagdo da Floresta Amazonica, alerta estudo

fyinpel

Tweet

Environmental Justice Foundation @

lllegally set fires, started by farmers and land grabbers to clear land for
agriculture, contributed to record-breaking blazes in Brazil's Pantanal
wetland last year.

This year's fires are beginning. This cycle of burning must end to protect
people and alike

E]F

Dr Jose Antonio Marengo N\

Reproduzir
—_—resrnres tha
P 1,3 mil visualizacBes 100/2:12 ) 7

Respostas

n Paul Vincent Matson

)
climacom )
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Desafios das Mudancas Climaticas e politicas
ambientais para adaptacao e resiliéncia:
resultados do IPCC AR6 para o Brasil

Prof. Dr. José Marengo

1

Change-Phase 2)

Levantamento do Centro Nacional de Monitoramento e Alerta de Desastres
Naturais destaca a simultaneidade de eventos extremos no pais causados por
excesso de chuva nas regides Norte, Sudeste e parte do Centro-Oeste e por
escassez hidrica no Sul e parte do Nordeste (regido afetada por chuvas em Minas
Gerals; crédito: Gl Leonardi/imprensa MG)

Brasil registra recorde de extremos de chuva
no inicio do verao
20 de janeiro de 2022

Elton Alisson | Agéncia FAPESP — O numero de eventos
extremos de chuva no inicio da atual estagdo de verdo n~

Brasil foi recorde, aponta levantamento do Centro Nacio

A Alactn Aa N

Rinbiionin /P amadant

Anm1mn A7

PROMOCION 1975 DERECHO PUCP
CONVERSATORIO N° 57
CODIGO ROJO: EL CALENTAMIENTO GLOBAL

A

| /
\ o

JOSE MARENGO  ELIZABETH SILVESTRE EDUARDO CALVO  PATRICIA ITURREGUI
EXPOSITOR EXPOSITOR COMENTARIOS CONDUCCION

JUEVES SEPTIEMBRE 30, 2021
INGRESO AL ZOOM 1830 HORAS
INICIO DEL EVENTO 1900 HORAS
Oz htps://www.faceb
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CERTIFICADO

1 CONGRESSO BRASILEIRO DE EPIDEMIOLOGIA

Certificamos que o trabalho

VIGILANCIA EM SAUDE, ARTICULAGAO INTERSINSTITUCIONAL E FLUXO DE
INFORMACAO EM DESASTRES

dos autores: RHAVENA BARBOSA DOS SANTOS: JULIA ALVES MENEZES; CARINA
MARGONARI DE SOUZA; ULISSES EUGENIO CAVALCANTI CONFALONIERI; CARLOS
MACHADO DE FREITAS, foi aprovado na modalidade Poster Eletronico, no 11° Congr
Brasileiro de Epidemiologla ocorrido de 22 a 26 de novembro de 2021.

de novembro de 2021

1* CONGRESSO BRASILEIRO DE EPIDEMIOLOGIA

Certificamos que o trabalho

REFLEXOES SOBRE UTILIZAGAO DOS SISTEMAS DE INFORMAGAO DE SAUDE
EM DESASTRES

dos autores: RHAVENA BARBOSA DOS SANTOS; JULIA ALVES MENEZES; CARINA
MARGONARI DE SOUZA; ULISSES EUGENIO CAVALCANTI CONFALONIERI; CARLOS
MACHADO DE FREITAS, foi aprovado na modalidade Poster Eletronico, no 11° Congresso
Brasileiro de Epidemiologia ocorrido de 22 a 26 de novembro de 2021,

26 de novembro de 2021

Change-Phase 2)

11" CONGRESSO BRASILEIRO DE EPIDEMIOLOGIA

Cortificamos quo o trabalho

VIGILANCIA EM SAUDE, ARTICULAGAO INTERSINSTITUCIONAL E FLUXO DE
INFORMAGAO EM DESASTRES

dos autores: RHAVENA BARBOSA DOS SANTOS: JULIA ALVES MENEZES; CARINA
MARGONARI DE  SOUZA; ULISSES EUGENIO CAVALCANTI CONFALONIERI; CARLOS
MACHADO DE FREITAS, fol aprovado na modalidade Poster Eletronico, no 11* Congresso
Braslieiro de Epidemiologia ocorrido de 22 o 26 de novembro de 2021.

26 do novembro do 2021

CERTIFICADO
1° CONGRESSO BRASILEIRO DE EPIDEMIOLOGIA
Certificamos que

RHAVENA BARBOSA DOS SANTOS

participou do "11° Congresso Brasileiro de Epidemiologia”, realizado de 22 a 26 de
novembro de 2021,

26 de novembro de 2021
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Some papers and other publications derived from the project

P p— Residéncias artisticas e curriculo-experimentagdo:
Climate Services como podem nos ajudar a adiar o fim do mundo?*

Artistic residencies and curriculum-

ELSE \ IER journsl homepage:

R i - experimentation: how can they help us to postpone
Climate services in Brazil: Past, present, and future perspectives s the end of the world?

Paulo Escada ", Caio AS. Coelho®, Renzo Taddei”, Suraje Dessai , Iracema F.A. Cavalcanti*, Residencias artisticas y curriculo-experimentacion:
Roberto Donato *, Mary T. Kayano®, Eduardo S.P.R. Martins ', Jean C.H. Miguel *, L .

Marko Montelra' Marky G- Moscat dcomo pueden ayudarnos a retrasar el fin del

iU o S P DTS Bt i mundo?

ot e ke e P (NGO ek
e vty of ok (P Fabiola Fonseca®

Anténio Carlos Rodrigues de Amorim?

e i IRV Wuigiig v o6 e PP Seves Wil o o st Salli o A et o8 D DOI: http://dx.doi.org/10.20435/serie-estudos.v26i58.1592
e the crly 19903,
o s e = en Resumo: Diante de um cendrio urgente posto pelas mudangas climaticas, questionamos e
modclng md eci pensamos, junto de Ailton Krenak e pesquisadores da filosofia da diferenca, em coma um curriculo
o, outro pode nos ajudar a adiar o fim do mundo. Trazemos para essa conversa as experimentagBes

que temos feito com as residéncias artisticas nos laboratérios de pesquisa como possibilidade
de tragar linhas de fuga, que inspiram compor curriculos. Assim, experimentar é o que nos abre
para as poténcias das coisas e o que tem nos ajudado a encontrar aberturas para outras biologias
possiveis e outras formas de nos relacionarmos com espécies humanas e nio humanas, seres
vivos e ndo vivos.

Practical implications Palavras-chave: curriculo; residéncia artistica; mudangas climaticas.

£ Abstract: Faced with an urgent landscape imposed by climate change, we question and think, with
il e 6 ot ok Vo] Ailton Krenak and researchers from philosophy of difference, on how another curriculum can help
i teeds, x iccorpocating the mubie i us to postpone the end of the warld. We bring to this conversation the experimentations that we
1 thse services in Brazl, th fllowing ecommendations e po
foreart:
1 Este trabalho foi financiado pela Fundag3o Cearense de Apoio ao Desenvolvimento Cientifico
s et e e Tecnolégico (FUNCAP-CE) e pelo Instituto Nacional de Ciéncia e Tecnologia para Mudangas
o s ek p— private e, i - — Climaticas (INCT-MC) Fase 2, com financiamento do CNPq Processo 465501/2014-1, FAPESP
Processo 2014/50848-9 e da Coordenacio de Aperfeicoamento de Pessoal de Nivel Superior
(CAPES) Processo 16/2014.
o i * Universidade Federal do Ceara (UFC), Fortaleza, Ceara, Brasil. Pés-doutoranda UFC.
Janil b ’A v‘»‘;;m:m':‘-—-‘» Lo pali AL ol s bbb e O T ek ol * Universidade Estadual de Campinas (Unicamp), Campinas, S3o Paulo, Brasil. Pesquisador 1B do
[rp——E—— Masca). ) h o CNPg.
"’_,';,f:;‘:,“"“”;,_,“‘"““,"““""""‘"”‘ Série-Estudos, Campo Grande, MS, v 26, n. 58, p. 1131, set fdez. 2021
RELATO Energy Resesrch & Sacal Scence 50 (2022) 102641

‘Contents lsts avallable st ScienceDisect

® @ Praticas artisticas diante do Antropoceno: uma

experiéncia de refugio y :
Energy Research & Social Science
Artistic practices in the face of the Anthropocene: an
: ELSEVIER journal homepage: wiw.cisevier comilocateferss
experience of refuge
Perspecive

Marina Souza Lobe Guzzo *

Electrical energy infrastructure and social worlds: An anthropological
perspective on the circulation of meteorological artifacts

RESUMO: A crise climitica € uma emergé relacionada
05 eventos extremos do ciima & Ca forma de resposta da maturezs 3 acko da CestruicS0 humans. £

Produzir, viver & marrer. Diante da crise, ou dessa

Jean Carlos Hochsprung Miguel ", Renzo Romano Taddei

crise espacifica: © que pode o artista? Como 3 arte ss relaciona com essas questhes? Que imagens sio = st Camin Veho 353, Guarulos, 57 07252313 Bresl

possivals diante de uma catistrofe? Que articulagSe: podemos NVantar come aMistas ou trabalnadoras g ' s
- ity 5 ) : o, 57 120700100, Bt

Esta taxts visa 2pr B a2 refi 0. U qus erios

uma artistas que se i para trabalhar em toma da questio

@a crisa climatica. A proposta rsuniu ag3ss artisticss & sducacionais que confundem as fromtairss sntre ARTIGLE INFO ABSTRACT

arte e ativismo climético, para imaginar outros mundos po:

Srazil. O projets visou reunir pessoss disposta 3 faze

T el rovis il i of e et il e i ke wp el oy
artistas = interessades em relado 2o tema, mas tambsm manter viva a criagie duranie o tempo de ks

Sopmonic
Hecrical evrey pem imfrastruceures. Usio the Lens of the anthropology o ures, we seflect on the role of metcorological
el Inkrmaion s th cansisio of he ot of the el cary sy n e, S

confinamento causado pels pandemis de COvidng. Fretendeu também promover um espaco ce tecoraogy
peniamento  imaginagao em tomo das possivei asdes par o enfrantamento da crise: O projeto foi Aecouncabley s ymamcs of the hydeopowes fefaamaciure. The article descrbes ho social morsts are entamgid with the
pensado principalments pars acoatacer & Gistincia, Crisnds UM PITaTorma de enconyos mensais entre ey o realcion of weatbe and dimae Kncwiodge 1 the chocmicnl soeny mbastaceart, which 1 acrestogly

colativos do Brasil = de outros paises para pansar em "tarsfas” de proximidads sntre arte, vida & arte, arte oo o e et oniet ol charte
& cuidado planstinio. Cada "tarefa” foi proposta por Cifersntes paricipantss Co projeto / Coletvos & 3

cada més todos o3 artistas dasenvolvem UM 3556 com Bass MESts Provacagie. Af Propostas & tarafas
reslizadas peios participantes foram divulgacas em uma plataforma online, criads especizlmente para o
projeta. Apartir dessa sxperi i nsaraame 1. Introduction projct -l Through
€ seu papel nesse momenta crucial da historia do planeta. AEu .

Palavras-chave: arts; Crise Climética; Préticas de Vids; Utopias.

T Beailion Nations nsecoapecte Sysem (SN s asyoem that  Respoce o Eviecns Events- o ineccplinry e oot dona

Physically interconncts the entire infrastructure of slectrical energy  in Cooperstion between Furopesn and South American researchers to
Brazil. ' e red il sl wfrousingded
ABSTRACT: The climats crisis is @ situstion that highlights the envirenmantal emergensy of the planet 10 the global snergy matices, the SIN X 665.6% bydomulic  posed by the differeni working groups that make up the project, the

Felated 1o extreme westher events and the way Nature 12sponcs to the ction of UM destruct
above all 2 political issus 25 it involves ways of producing, living and ying. Faced with the crisis, or 1
specific riss wihat c2n the artist Go° How does ot relate to these issues? Whatimages e possible inthe

ta

‘energy. generated by 184 hydroclectrie plants (1. The SIN is an infra.  team dedicated to soeial srudies sought to map and analyze the pros

ability of water from the rivers where the plants are installed. This  when the energy sector stakeholders use meteorological producs to

face of hat S ——— ‘makes meteorological information of special impartance for the man- make decisions.
needed to avoid the sth v ence, agement of the system. “The rescarch reslts presented in ths artice contribute o under-
o St ¢ refuge o Craaian. A Plettor tndk (rasced 5 MiCrocomImAnTY Of ariets Wio o “The quesion dhat sises I Borw tensons snd divergences between  siand) s : -
fogether iemporariy to work sround the s of the cimt s The oroposal brought together rtstic actons (specfically electricty techicians, enery eaders, and climate reles heavly on srmosphericnydrological cycles. The fact thit the
scucational sctions that biur tha boundaries betwesn ar ane dimata activism, <o imagina othar entist) are negoriared and managed 50 that the SIN Infrosructures  worldwide transiton toward renewable erergy increases the de-
in the face of- Gring cat et the objctives of diffrnt socal workde. Thronghdai gener.  pendency of genersian on amospheri s bydeslogieal proceses, oot
Together paople willing t axhangs practices, rain and ITform arists and interested pardes in relation et by, oxbographie e dworl. o heeo ntorclated social wodch. the ol fo
to the theme, but also keep creation alive during the time of confinement caused by the Covid1s atonl Hectcl Syem Operatr, energy wding In b clectial Bt i enry st oad the e o
Pandemic. It aisa intanded tb promota a space for thought and Imagination aroung posibla actons 1o <oy markets, and the operation of Gimase srvices, such as i meeniona debte
Face the arisis, The project 5 Torecating provison - we will describe, in this aticle, how meteoro-
mestings betwwesn Eroups from Brezil and Gther CoUNies 1o Tk SDOLT "tasks! Of ProXIMITy Detwesn logical artifcts are use for the prodiction of coorination and in the 2. Electrical energy Infrastructures: ‘convergence” acrass
ey enccute he SIN infeasiructure iferent social morlds”
*Instituto Salide e Sociedade, Universidade Federal de S3c Paulo, Santos, 7, Brasil. The information and analysis that we present in this article are the i
SEsull of four-years of experence working with metcorologists and  Social sientss have been increasingly interested. in qualtative
: Love Guzzo. Emil hectrical energy secor professionals in the scope of the intemasional research dedicated o infastrucue and it socal compleey (2] Sar

c
marina. guzzo @unifesp.br.

sfosizona. J—
Comespanding auther
ol adiser: jen.

acesso abar ave

.. Miguel, e el oifesp b (R Toddell.

o 21 i 2022

es905, maio =o:

LiiMC e cmRevista, Rio te Janciror s
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5 | Erim tanels: pginas de Lm dirio comogribn ssrshel da ckisde-meta
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Intreducio

A partir 4o entendimenta do espago como instincia do encontr de trajetérias,
aberta, processual e desarticulado, segundo 3= propasices da gedgrafa Doreen

ecpaga urhana que pede s=r narrado pel moda come seus agentes participam como

agara
Das mltiplas faces que @ contexta da pandemia apresenta e permite investigar,
eseolhemes tratar a relagio do medo & suas derivacies, coma exple o sosislops
‘Bauman, ag dizer que  mado & “mais am=tader guands difuss, disperss () quands
3 ameaca que devemos temer pode =1 vislumbrada em toda parte, mas em lugar
algum s= pode vé-ia” (BAUMAN, 2009, F. 8).
Dessa forma, o cendria® ido para entender 3
por esa situagio de solamento das pessoas em cas3, n3o mais lives fara andar
pelas ruas ou praticar suas atividades didrias Afastadas de uma experincia ctadina
Bty i oo, do cuntatn  dos by Mimericon yasm pes ous et

521, elas dispdern, fante de
sty syt didrio veiculado pela midia em masa.

Pox isse interessa investigar quais novas relacies podem ser cxtabeleridas entre ax
pessoas « a cidadenmedo, bem amo a3 marcas que circunscrevem a0 isolaments
zacial esses corpes, diariamente consurmides pelas informagses ¢ desinformagbes.

carpagrificas mediadas entre janclas. O binfmio Sdade-medo cria-st a pactic da

artige,

70 emprega da bilen como superficie, adotanda o canceitn de Faul Virlio: “Tada

superficie &

forma de traca entre 2= duax substincias postas em cantata” (VIRILIO, 1993, . 17). Tal
irs So para ix 3 janel & marcar a paraa experiéncia

da cidade em quarentena.

Messe sentide, as experifneias entre janclas nas cidades de Santa Cecilia (SP), Bento
Fesreira (ES} & HElio Ferraz E5) serviram para a criagio dos didrios corpogrificas
organizadas per registros em nuvens de palavras, desenho, poesias ¢ fotografias Cada
didrio & marcado pelas diferentes maneiras sensiveis de pensar © espago urbane,
intersificande as sensacBes que ada "ex-pasicie” (LAREDSA, 2014, . 22) pede
acasionar.

enguadrada através de janslas, & de quarenta do
Fropesissa de um métado potente para fomenta de wma snilise ¢ Compesicia a—

etabelecida, outras maneiras —
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(BMPs) in Brazil
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storewater BMPs that would be meve accepeed by the populion. In aikfition proposing peacices tha re
1. tntroduction 2020). This

shows the country’s vulnersbility 1o flash foods has been

increasing.
Frequent aad latense extreme rainfall events over imperviows sur-  Therefore, with the increasiag population in the elies, i Is crtical to

globe, increasing human and material losoes (3loechi « sl 2019). Tn Stormweater Beneficial Mamagement Practices (BMPs) under two
Beasil

lossae. Specifically,

oL, 2019). Non-structural

In Bral are reloted to floods (de Freizas et o1 2020), Moce recently, in
for example,

include protecting the riparian bufer, stormvwates disconsection, sad
2L, 20205 Meyee et al, 2012
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Economic indicators of hydrologic drought insurance under water
demand and climate change scenarios in a Brazilian context
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1. Introduction He

i ” 1 Gosti

ie insu-

2016; Huang et al, 2014: Scaj et al, 2016) and the IPCC
(Intergovernmental Panel on Climate Change. 2014, 2012), s affecting

akes, rivers, shallow soi) in a level that (ii)
disrupes water supply and other user sectors (Mishea and Singh, 2011;
Wilhite, 2000).

at se-
curity) in which Lated risk:

ic and life losses become larger as extreme events become more fre-
quent and intense, but alo as populations exposure and wealth
increase (Aerts and Botzen. 2011; Glineralp etal, 2015; UNISDR, 2011),

trophes (Munich Re, 2014), including droughts, entering a “poverty
trap”. as they are hit again before recovering from the Last event. Be-

al. 2013; Lemos et al. 2016), and s a consequence of adaptive capacity
(Lemos et al. 2016). Society seeks features that might be controlled to
‘move into a state of water security, such as infrastructure and gover-
mance, while other features, such as climate variability and catastrophic
events that are beyoad society’s control, might lead to a state of water
insecurity.

inted

i

riskand 50 do not act to Jower it (Ofiveira and Nunes. 2007 ).

‘There are now several approaches found worldwide to “move from
crisis management to risk management”, as explained by Wilhite et al.
(2000), especially in the drought context. There are different drought

+ Cormueding author
E-moll adiresses: ubsamor 9gmacom (G, Mahar), emandsc g be
(EM Mendiondo)

DR dolony 101016 )eciecon 201704014
05218009 2017 Elevier BY. All e reserved.

al. 2016; etal, 2010), and als
anism (International Strategy for Disaster Reduction, 2005),for it might
break the above mentioned * trap* (J. David Cummins and
Mahul, 2008; Schwank et al., 2010) and s consequences on better

against water risks leads to the growth of studies and data, useful not
b

ly it y. and
allow public adminitration to assume other risks (Sanders et al.,
2005; UNEP A, 2007) improving resilience and the civi sodlety to

Urban Water Journal

ISSN: (Print) (Onfime) Journal homepage: htpa://w.tandionine. comAoi/nur2)
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Utility Companies to Hydrological Drought: Case
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Abstract: The sustainability of water utility companies is threatened by non-stationary drivers,
such as climate and anthropogenic changes. To cope with potential economic losses, instruments
such as insurance are useful for planning scenarios and mitigating i but data limitations and
risk fion and,

estimated the possible economic impacts of business interruption to the Sao Paulo Water Utlity
Company dertved from hydrological drought and how this could be mitigated with an insurance
scheme. Multi-year insurance (MYI) was propased through a set of “change” drivers: the climate
driver, through forcing the water evaluation and planning system (WEAF) hydrological tool;
b= hrough e Bl ok

associated

with recent water price policies adopted by the utility company during water scarcity periods.
Inour study case, that MY1 that cover only longer droughts,
of the magnitude, that cover all events

(in terms of drought duration). Moreover, through MYI contracts, we demonstrate solvency for the
insurance fund in the long term and an annual average actuarially fair premium close to the total
expected revenue reduction.

Keywords: multi-year s d y

1. Introduction

The link between climate change and the economic impact of natural disasters is a fact that
can hardly be contradicted [1]. According to a report published by the World Meteorological
Organization [2], from 1971 to 1980 and 2001 to 2010, the number of reported disasters and amount of

by factors of 47 and 5.5, tively, despite policy and adaptation
1 ” adopted [1] that y 11% of
1 di ted from 1971 to 201 to severe drought and

Moreover, these events accounted for 4% of all deaths and approximately USD 286,88 billion in
econamic losses [2),
A drought is generally established from a serious rainfall deficiency that propagates to the next
f the

[4] 1f this water Y along period of time,
it can lead to a low availability of surface and a drought [5,6].
Water 2000, 12, 2954, doi 10 X390/ wi2112954 e mdp comfonenal water
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Evidence of Amazon rainforest dieback in CMIP6 models
Tsobel Parry'. Paul Ritchie!, and Peter Cox'

ICollege of Engineering, Mathematics and Physical Sciences, University of Exeter, Exeter, UK, EX4 4QE
& Isobel Parry (ip

Abstract. Amazon forest dieback is seen as a potential tipping point under climate change. These coacerns are partly based-
on an carly coupled climate-carbon cycle simulation, that produced unusually strong drying and warming in Amazonia. In
contrast, the 5 generation Earth System Models (C¥ A dieback nge
Here we examine results from seven 6°* generation models (CMIP6) which include vegetation dynamics, and in some cases

interactive forest fires. Although these models typically project increases in arca-mean forest carbon across Amazonia under

CO,induced climate change, five of the seven models aiso produce abrupt reductions in vegetation carbon which indicate

localised dieback events. The Norther South America region (NSA), which contsins most of the rainforest, is especially

Vulnerable in the models. These dieback events, some of which are medisted by fie, are preceded by an increase in the

armplitude of the seasonal cyele in near surface temperature, which is consistent with more extreme dry seasons. Based-oa the

ensemble mean of the detected diehack events we estimaie that 7+/-5 % of the NSA region will experience abeupt downward
arbon per °C of global g above 15°C.

1 Introduction

A ‘tipping point” commoaly refers to small changes o inpat levels causing a sysiem to abruptly transition to some aliermative
(often less desirable) stable state (Leion et al, 08). Future tipping points pose a risk to both natural ecosystems and, by
exension, buman aciviis, s they procuce sbeupt sysem wid changes dhat e ofen difficut or even impossite o everse
(Liton ¢ al 2013 The sy s atrisk L
with the possibility of abrupt forest dicback in fesponse to rising (Cox et al, 2004). icback has
the potential to accelerate ghobal warming through reducing the Amazon’s ablity to act as a carbon sink, and relcasing carbon
dioxi ional global tal} 2000). Tipping points may play an important roke in the future
of oar changing climate (Jrgensen et al, 201; Lenton et al), 201, with previous analysis of CMIPS models suggesting that
multipie regional sbrupt transitions could occur for global warming levels less than 2 degree Celsius (Diijbout et al, 2015).
There are several f " the A season,
Malhi & s, 2009). The pumber of extreme hot and dry days in the Amazon
i predicted to increase with global wanming (Vogel et aL| 2020) and the leagth and intensity of the dry season expecied 1o
intensify (Malli ¢ a1 2009). Further drying in the Amazon is anticipated from the slowdown of the Adantic Meridional
Overturning circulation due 10 ice melt causing an influx of fresh water into the North Atlantic (Lenion et al, 2019). Moisture

IX Congreszo Brasiletro de Enargia Solar ~ Flariandgpolis, 23

Avaliacio da irradiacio solar utilizando modelo BRASIL-SR em condicoes de
céu claro — estudo do impacto de aerossois na Amazonia brasileira e no Cerrado

inde — madeleine P

Martins @ be
Universidade Federal de Sao Paulo, campus Barxada Santista, Santos, S0 Paulo.
Nilton Evora do Rosirio

Universidade Federal de Sio Paulo, campus Diadema, Sio Paulo
André Gongalves

Enio Bueno Pereira
Instituto Nacional de Pesquisas Espaciais, 30 José dos Campos, Sao Paulo

Resumo. 45 plunas de aerossl geradas dranie  estogdo de Loried de biomassa o Brasil sffem mansporte de Iango
aleance, andes,

consequéncia, a irrodidncia solar da superficie en particular o direto, pode ser
S loaumente redicida. Escmatras de brodiinca solar rcideé ma saperfice concidmrando & conmiuigho
radiariva dos aerossdis de queima de biomassa sdio necessdrias para apoiar o setor de energia solar do Brasil. Este
trabalho apresenta resultados obiidos com a 2* geragdo do modelo de transferéncia radiativa BRASIL-SR, desemvolvida
para melhorar a representado do aerossol e rechizir as incertezas nas estimativas de irradidncia solar de superficie em
condicdes de céu sem mivens. Dois experimentos manéricos permitiram avaliar a habilidade do modelo usando dados
AOD observacionais ou regionais de reandlise do MERRA-2 em uma regido frequentemente afetada por queimadas.
Quatro locais de medicdio de solo forneceram dados para a alimentar o modelo e validar valores de GEI ¢ DNI por ele
fornecidas. As estimativas para a componente GHI foram obtidas utilizando o escalonamento 6-Eddington, mas para a
DNI o escalonamento ndo foi adotado. E evidenciado wm aumento no erro relativo das estimativas de GHI ¢ DNT &
medida que AOD aumenta. Os desvios de MBD variaram de -2,3 a -0,5% RMSD entre 2,3 ¢ 4,7% ¢ OVER entre 0 ¢
5,3% ao usar dados de AOD observados in-situ. De maneira geral, nossos resultados indicam uma boa habilidade do
BRASILSR para estimar GHI ¢ DN quando comparados con: desvis apresentados pelas estmarivas procicidas pelos
modelas McClear e Rest2 Estido de caso com spectral também é neste arigo.

Palavras-chave: Avaliagdo de recursos solaves; Ivadidncia novmal direta; Aproximagdo Delta-Eddington; Queima de
biomassa
1. INTRODUCAO

O Brasil possui um vasto recurso de energia solar (Lima ef al,, 2019, Pereira ef al, 2017) e tem experimentado um
aumento na implantagio fotovoltaica nos tltimos anos devido a mcentivos govemamentais e avangos fecnologicos

(Santos e Cunha, 2019). Diversos estudos t& pia solar pode ser 2 seguranga
energética, imposta pela alta encia da hidrelétrica (Luz er af, 2018, Campos
eral, '0‘1) Em particular, as lemologm de mcmmn de energia solar (CSP) tém mostrado um potencial notivel
para o B (Martins e al.. 2012; Fichter et al., 2017), especialmente

como fonte de calor cwplelmlwpnzpmtem mmxms 0u geragio de energia hibrida (Soria et al., 2015. Milani er
al, 2017). Deve-se notar que algumas reas potenciais para o desenvolvimento de CSP. como as regides Centro-Oeste &
Sudeste, sio frequentemente afetadas pelas emissdes de aerosséis em eventos de queimadas, principalmente durante a
estagdo seca (Roséno er al., 2013, Martwns et al., 2018).

Os aerosséis atmosféricos s3o o fator mais importante para a extingdio da radiagio solar em condigBes sem nuvens,
seguido pelo vapor d'igua. Em particular, a imadiincia normal direta (DNI) é 2 a 4 vezes mais sensivel  presenca de
s do g ¢ ik ortzonialglofal (GED) (Cueyaand 2012). 0 aerosséis de poeira no DNI foi

2019, Borary er al., 2017). No entanto, faltam avaliagdes
semelhantes levando em consideragio 0s aerossérs de q\)ﬂm de biomassa. Embora
impacto dos aerossdts de poeira devido & profimdidade 6tica comparativaments moderados, o tmpacto dos aerosséis de
queima de biomassa 5o DN ¢ significante em regides onde a atividade de queima &

gas
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Abstract: Trends in streamflow, rainfall and potential evapotranspiration (PET) time series, from
1970 to 2017, were assessed for five important hydrological basins in Southeastern Brazil. The
concept of elasticity was also used to assess the streamflow sensitivity to changes in dlimate
variables, for annual data and 5-, 10- and 20-year moving averages. Significant negative trends in
streamflow and rainfall and significant increasing trend in PET were detected. For annual analysis,
elasticity revealed that 1% decrease in rainfall resulted in 1.21-2.19% decrease in streamflow, while
1% increase in PET induced different reductions percentages in streamflow, ranging from 2.45% to
9.67%. When both PET and rainfall were computed to calculate the elasticity, results were positive
for some basins. Elasticity analysis considering 20-year moving averages revealed that impacts on
the streamflow were cumulative: 1% decrease in rainfall resulted in 183-475% decrease in
streamflow, while 1% increase in PET induced 3.47-28.3% decrease in streamflow. This different
temporal response may be associated with the hydrological memory of the basins. Streamflow
appears to be more sensitive in less rainy basins. This study provides useful information to support
strategic govemment decisions, especially when the security of water resources and drought
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1 | INTRODUCTION

| Roger Rodrigues Torres' 0 |
| Alvaro Avila-Diaz'*

Abstract
Historical simulations and ‘precipita-
tion and temperature were analysed over South America until the end of the
215 entury through 31 general circulation models (GCMs) under four Repre-
Pathways. with reanalysis
data, and a Bayesian inference method was used o assess the uncertainties
invoived in the multi-model dimate projections. Regarding the precipitation
extremes indices, the GCMS simulations
mmmmmmmwmhmhﬁn(m
highest values. The temperature extremes indices presented the smallest biases
; < 2 2
tation extremes events as the analysed radiative forcing scenario increases,
‘both in magnitude and extent, over a large part of South America. Projections
also indicate a decrease in cold days and nights and an increase in warm days
and nights, more pronounced in the equatorial region. Bayesian inference

sentative C

‘and extent, compared to the simple GCMs’ ensemble mean. There was no con-
‘siderable variation in the temperature indices when applying the Bayesian
inference. Finally, the probability density functions resulted in a predomi.
nance of multimadal and wide curves for the precipitation indices, showing
great uncertaintics in the GCMS results, differently from those for the temper-
through

CMs o poad

unimodal and namow curves.

KEYWORDS

climate extremes (IPCC, 2013, 2018, 2021). Nowadays, it

Copyright: © 2022 by the authors.
Liceree MOPL Basel, Switzeriand.
This article i an cpen acarss articke
distriuted under the terms and
conditions o the Cative Coenmoms
Attribution (CC BY) lienwe (hitp//
creativecommons ceg/ lanses/ by/
wn

in significant economic and environmental losses worldwide. Over 4.4 billion people
were injured, homeless, displaced or in need olumw assistance from 1998 to 2017.
Floods, storms, droughts, sed 91% of all
disasters, according to the | UNISDR and cnm report [1], However, droughts can seriously
harm a country’ causing wi problems in various sectors.
According to GAR [2], climate change increases the frequency, severity, and duration of
droughts globally, requiring efforts to effectively respond to the significant risks posed
by droughts. Future climate change scenarios are expected to cause considerably more

Waster 2022, 14, 601. hitps:/ /doi o/ 10.3390 /w 14040601

https// wiwwmdpi.com/ jounal/water

18 Joby 202 nge. is known that the anthropic influence on these changes
Published: 17 July 2022 Changes in dimate observed in recent decades, and s undoubted, and one of the main factors is the high con-
4 Keywords: runoff; itation; p J Pettitt widely described in the various reports of the Intergov-  centrations of greenhouse gases (GHG) accumulated in
Publisher's Note: MDPI stays ernmental Pandd on Climate Change (IPCC), are more  the climate system, which is unprecedented in the recent
eutral with regard to jorisdictional intense and faster than those that would be observed by history of the planet (IPCC, 2021). This has al ,
claims in published maps and some known natural factor, particularly for weather and  sed global warming to reach 1°C in 2017 (IPCC, 2018).
it oo alei . 1. Introduction T 1 il 302331 teymlinelibeary cvm ol o © 202 Ryl Mool Sty | 1
A number of studies have reported streamflow reduction in several important basins
m throughout the world [1-5], putting enormous social, environmental and economic
S pressure on the world’s po?ul-ation and leading to great insecurity when it comes to
T o ey oo water, energy and 16.7). Thi ted with
T e sp s e O requency and intensiy of extreme climatic events, such as heat waves and droughts
dieried under the s nd [8), as well nd
conditions of the Creative Commns. 120 € and cover [9-11]. Both i together affect
Attbution  (CC BY) liese  discharge and water In relation to cli iati
iy cninsda e e AU thoraiah charinas: o $Ha swariibtation vastras and mwaceatinn Th
10P Publishing tal Research Letters
; Journal XX [XO0CK) X0000C https://dol.org/X000K/X00X
3
B f ‘
5
water MDP! 6 .
) 7 Assessing the role of compound drought and
8
Artide s, heatwave events on unprecedented 2020 wil
Recent Hydrological Droughts in Brazil and Their Impact on n
YATOLOGICAL LIONS P »  the Pantanal o
Hydropower Generation I P\
“
Luz Adriana Cuartas ¥2*, Ana Paula Martins do Amaral Cunha %20, Jessica Anasticia Alves 15 Renata Libonati*®™, Jodo L. Geirinhas®, Patricia . Silva?, Ana Russo?, Julia A.
Larissa Milena Pinto Parra %, Karinne Deusdari-Leal !, Lidiane Cristina Oliveira Costa ’, Ruben Dario Molina * 15 Rodrigues, Liz B. C. Belém’, Joana Nogueira’, Fabio O. Roquet, Carlos C.
Diogo Amore ', Elisangela Broedel !, Marcelo Enrique Seluchi !, Christopher Cunningham , 18 DaCamars’, Ana M. B. Nunes!, José A. Marengo* and Ricardo M. Trigo™!
Regina Célia dos Santos Alvali »* and José Antonio Marengo * 19 5
2 Janci, Rio & i, B
2n L 40016
! Notional Centes for Monitoring and Early Warming of Natural Disssters (CEMADEN). 2 'Whmm Westilische Wilbelms (WWU), U-mw-nu
12247.016, Beazl (APMIAC), 73 Gemmmy
KD-L) ki cocy, 24 flasodeBiock Canpo
A% ¢ ”.‘( . 2 Engineering, James Cook Usiversty, Caims, Austrabia
be (RCASA be(AM) 2 = i
? Graduate Py UNESP/CEMADEN, S y of Sho Palo, B epaat ibonatiigeou \
Sio José dos Campos 12247-016, Beazil; i LMPP) 29
3 Enviconmental School, Faculty of Engineering, University of Antioquis, Medellin 050010, Colombia; 2 o anflcts Couiowied spsslly 2 s ek ‘
fuben malinsudas odu.co o e
* Comnsspondance: adrisns cusstascemmaden.govbe 2
3
Abstract: lruﬂmser\dnredmwmdmymhmd«] history over the last decade, resulting in 3
o The country is. 35
rdsies with77.7% of water consumed for sgriculure (iigation and ivestock), 97% for the mdu.*ry -d ;‘;
Citation: Cuartan, LA Curb, 11.4% for b 5
AMAA, Alves A Para LMP;  of y pr state of 39
Deusdars-Lesl, K. Conta, LCQ: in Brazil, and theis eﬂ«ﬁm&emmuy 0
Molina, RD; Amove, D.; Beoedel, B 'ﬂ\eresulsshowwuknuedmasmmrmdmmll/mﬂom&-&mkut-gmo‘hﬂ. a
Sohichi, ME; et al. Roert it gy P s e 2
d event, gions have exq droughts, with critical rainfall deficit and high emperatures, “
Thet mpect o Biydropomer
pissdergiesin o ogon causing a pronounced impact on water availability in many of the studied basins. Most of the P
Pl the 2020-2021 rainy season by operating at a fraction of their total capacity, 46
and thus the countrys hy dropower generation was under critical regime. 7
Acadenic Editoes: Xashu W, 48
oo & a9
Keywords: P
Recsved 22 Decssber 21 generation 51
Accepent 9 February 202 52
Published: 16 February 2022 53
54
PoblbersNow MOl ss
it gand o il cama n s
A ot et Heat waves, heavy rain, drought and associated wildfires, and coastal flooding are e
o examples of extreme weather events that pose risks to human health, livelihood, assets, 58
and ecosystems. The 21st century begins with a considerable record of natural disasters 59
©MO) associated with hydrometeorological and climatic extremes. These occurrences resulted L . droughts. bearwaves. wildfires

' © 00 107 Publishing Lt

156




Report Year 5, Thematic Project: INCT MC Phase 2 (National Institute of Science and Technology for Climate
Change-Phase 2)

G Model
PECON.199; No.of Pages23

Perspectives in Ecology and Conservation K. (xxxx) Kxx-xxx

ABECO

www.perspectecolconserv.com

Essays and Perspectives

Understanding Brazil's catastrophic fires: Causes, consequences and

policy needed to prevent future tragedies

Vania R. Pivello**, Ima Vieira", Alexander V. Christianini‘, Danilo Bandini Ribeiro?,

Luciana da Silva Menezes*, Christian Niel Berlinck’, Felipe P.L. Melo®, José Antonio Marengo”,

Carlos Gustavo Tornquist', Walfrido Moraes Tomas/, Gerhard E. Overbeck®
14,05508.090, o0 Pk, P, i

A 7%, Belém. B4, Bt
ios (UFSCar ), 110, 18052-780,Sovocate, 5P, Bzl
FUS). - Poneras. M razt
P 70, erto Alesre, RS, razil

8600, 12952-011, Atiola, 57, Brazil

. Bec, B, it

CEMALEN, 12630.000. Cochoeka Faulsta 58, Brcil
Av. Bento Gangabves 7712, 91540-000, orto Aegre, RS, Bzl

1530, S

HIGHLIGHTS GRAPHICAL ABSTRACT

« Fire_incidence in Brazil increased
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magnitude in the Pantanal.
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evolutionary history of the

ecosystem.
« A drier climate and land use changes
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Abstract

During September-November 2020, the meteorological services of Brazil,
Argentina, Peru, Paraguay, and Bolivia reported record-high maximum tem-
peratures in several warm spells during this season. Positive and significant
trends in heat wave frequency, intensity, and duration have been recorded
since the 1980s, particularly in large cities. In this study, a heat wave is defined
as a period in which both daily maximum and minimum air temperatures
exceed the comesponding climatological 90th percentile for three or more con-
secutive days during September-November 2020. In this period, an intense
heat wave during the first half of October and two heat waves events in
November resulted in record-breaking daily maximum temperatures in several
locations in central South America. Places experienced temperature of about
10°C above normal, and some locations reported maximum temperatures
above 40°C for several days in a row. Because its intensity and geographical
extension, affecting central South America from southern Peruvian Amazon to

Asuncidn, Paragusy
Corres

Jose A. Marengp, Centro Nacional de
Monitoramento e Alerta de Desastres

Tecnologico, Fugénio de Melo, $30 José
dos Campos, Sio Pauko CEP; 122474016,
Brazil

Email jose marengocemaden.gov.br

Funding information

Consciho Nacional de Desenvotimento
Clentifio e Tecnoldgicn, Grant/Avard
Number: 465501/2014-1; Coordenagio de

Brazil, the heat 23-October 15 was selected as.
a case study. This intense heat wave was due a persistent atmospheric blocking
located starting in late September and lasting until middle October 2020, a
continuous presence of a warm air mass for several consecutive days contrib-
uted to pronounced positive temperature anomalics, possibly reinforced by
extremely low soil moisture. This makes it casicr for these high-pressure sys-
ftems 10 generate extreme heat waves because more of the sun’s energy is going
into heating the rather than water in the
soil. This heat wave aggravated the drought over the Pantanal and other
regions in October 2020, increasing fires and impacts on natural and human
systems, representing a severe drought-heat compound event. This vicious
cycle of drought and extreme heat is of the kind expected under a warming
climate.
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Disaster vulnerability analysis of small towns in Brazil
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1. Introduction
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Em entrevista exclusiva para a revista Emergéncia, o Cemaden (Centro
Nacional de Monitoramento e Alertas de Desastres Naturais) lembra que
as chuvas sdo recorrentes em todo pans, mas a fragilidade da populagdo
torna o cenério critico. “Eventos extremos sdo
recorrentes em todo o Brasil. Na regido Sudeste do Brasil esses eventos
sao frequentes durante o verdo, sendo mais intensos em cidades
localizadas em &reas serranas. Portanto, as chuvas que deflagram os
deslizamentos e enxurradas tém ocorrido ndo somente na regido serrana
dn Rin dn Janeirn_mas tamhém em municinins dns estardas de Sin
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Desastre em Petropolis: populagio
vulneravel acentua impacto da crise
climitica

Reportagem visitou a regido nos dias seguintes 4 maior chuva a cair no municipio em 90
anos. Com aumento de eventos climdticos extremos, populagdo precisa ser protegida.
Deslizamento de terra cortou ao meio a comunidade do Morro da Oficina, que
concentra grande parte das vitimas.

Por Lug

Publicado 25 de fev. de 2022 14:57 BRT, Asuslizede 7 de mar. de 2022 16:02 BRT

De Petrépolis, Rio de Janeiro | Aos 19 anos, Emerson Machado precisava trabalhar ¢
teve uma ideia: aproveitar a estrutura de trés andares do sobrado em que morava com a
mie, aos pés do Morro da Oficina, em Petropolis, para abrir o proprio negécio. Agil,
bom de papo e carismitico, Emerson transformou o andar térreo em um bar e o terceiro
piso em saldo de festas. De portas abertas para a comunidade que transitava pela
Servidio Frei Ledo, principal ladeira do morro, o lugar virou um sucesso.

Ao longo de 20 anos, 0 comerciante fluminense teceu uma rede que lhe conectou com
boa parte da vizinhanga em uma dinimica social tipica das periferias do estado do Rio
de Janeiro, onde a geografia dos morros ¢ um desafio tanto para as edificagdes quanto
para a vida em sociedade. Parentes e vizinhos se ajudam no dia a dia enquanto vigas e
estacas seguram as casas no solo ingreme.

Mas, no final da tarde do Gltimo 15 de fevereiro, durante uma chuva torrencial, o chdo
em que Emerson ergueu a vida cedeu. “Eu estava dentro do bar. Tinha uma casa de trés
andares a0 lado, colada com a minha”, contou ele em entrevista 4 reportagem. “Quando
ouvi um estalo, essa casa estava caindo. Mas, em vez de cair em cima do bar, ela caiu
para a lateral. Eu corri e puxei minha me.”

O estrondo ouvido por Emerson era o golpe final da massa de lama, pedras, troncos de
drvores e escombros de mais de S0 casas arrastadas por um deslizamento que comegou
no topo da montanha. A camada fina de solo, apoiada sobre rocha lisa com inclinagdes
de 40°, se liquefez com a agdo da dgua e escorregou morro abaixo, levando junto pedras
enormes.

“A pedra rolou ¢ veio igual uma avalanche. Ela se desprendeu, caiu em cima da
primeira casa ¢ foi derrubando tudo”, conta o comerciante enquanto anda apressado
pelas vielas, levando a reportagem até o que sobrou de sua casa. No caminho sujo de
barro e com pontos onde a dgua ainda minava, grupos de moradores trocavam

infc sobre mortos ¢ de dos:

“Jacé morreu, Paulo morreu”, dizia um homem a seu amigo. “O Célio também? Meu

Deus...”, lamentava outro morador.

Mais a frente, trés homens conversavam. $Q-Pitnde-gehasans ndo. E o Luis Paulo?”,
perguntou um. “Q-kuis-Paule-gehatam 14 cmbaixo, na rua.”

O comerciante Emerson Machado, 39, caminha no quintal de um vizinho para chegar
até sua casa, parcialmente destruida por um deslizamento durante a chuva torrencial que
atingiu a comunidade em que nasceu, no Morro da Oficina, em Petropolis.

Foto de Lucas Yinpo
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Mudangas no clima ameagam a economia
brasileira e a seguranc¢a alimentar global

Acompanhe 0 que a ciéncia tem revelado sobre a Amazdnia com a colunista Dra.

Janaina Gujdalini, idealizadora da Asssssibls Science.

Dias mais quentes e chuvas escassas trazem riscos a
produgio agricola na Amazénia Oriental e no Cerrado
adjacente.

Este conteiido foi produzido pela colunista Dra. Janaina Guidalini, idealizadora da
decessible Science.

Em um futuro proximo, a Amazénia pode virar Savana (No Brasil, Cerrado). O “novo
bioma"” seria mais pobre em biodiversidade e teria menor reserva de carbono. Cientistas
alertam para essa possibilidade 4 medida que o clima fica mais quente ¢ seco. Aliado s
mudangas do clima, hi um cendrio alarmante de mudangas no uso da terra que inclui:
desmatamento e queimadas frequentes.

Considerando a Amazdnia, maior floresta tropical do mundo, ¢ o Cerrado, savana com a
maior biodiversidade do planeta, a perda seria brutal, ndo é mesmo?

Enquanto as leis ¢ érgios ambientais sio fragilizados, as florestas tropicais ¢ o Cerrado,
estio mais expostos ¢ vulneraveis ds mudangas do clima.

A maior drea de contato entre floresta ¢ savana nos tropicos encontra-se entre os biomas
Amazbnia Oriental ¢ Cerrado (AOC). Na AOC, o regime de chuvas, o clima seco, as
altas ¢ as queimadas causam impactos na biodi local e na vida
dos povos tradicionais. Além disso, podem prejudicar a produgio de alimentos ¢ a
estabilidade do bioma.

A regido do MATOPIBA — poderosa fronteira agricola que contempla os estados do
Maranhio, Tocantins, Piaui ¢ Bahia st incluida na AOC e expandiu sobre dreas de
vegetagio de nativa. Ironicamente, a vegetagio nativa ¢ a reguladora do microclima
local. Ou scja, sem floresta a drea da lavoura fica mais seca e prejudica o crescimento
das plantas como a soja ¢ o milho, por exemplo.
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A systematic analysis of climate model precipitation
in southern Brazil
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Abstract

Catarina, Picxianégolle, Climate model precipitation is the foremost input for hydrological models in cli-
'nepnmmmm-m mate change risk asessment. However, some aspects of precipitation
‘Engineering, Federal

University of Santa Catarina, (eg, frequency, seasonality, and extremes) are usually not well represented by
e o dimate models, espedially at the regional scale and in the tropics In this study,
*Depantment of Geosclences, Federal we use a set of well-established metrics to evaluate the marginal, temporal, and
Universiy of Santa Catarina, spatial aspects of CMIPS and CMIP6 precipitation in Southem Brazl. This
Flocktpolin Bt region is in th between tropical and subtropical div

Correspondence rainfall generation mechanisms and complex topography. We compare the

multi-model-ensemble mean (MME) and a constrained ensemble (CE) of
CMIPS and CMIPS against a high-resolution precipitation data grid. The con-
strained ensemble is obtained using a weighting approach that minimizes the
difference between the simulated and observed cumulative distribution func-
tions. We find that CMIP6 outperforms CMIPS for most metrics, especially in

High Level the simulation of the seasonal cycle and the spatial distribution of precipitation.

Simulated is more seasonal and more spatially dependent than the

Award Number; 465501/2014-1

1 | INTRODUCTION

Precipitation is the main component in hydrological
modelling and climate change impact assessments. Its pre-  contrast between dry and wet seasons and areas, as well as
diction and projection are used in infrastructure design, i i
agricultural risk assessments, and food and water security
planning (Rosenzweig et al. 2002 Lobell et al., 2008;
Nissen and Ulbrich, 2017; Eekhout ef al., 2018) However,
precipitation is not easy to predict, being sensitive 1o

with a dry bias by lower amounts and
higher consecutive dry days. Our analysis suggests that the models are not able
1o reproduce the transition between tropical and subtropical climates in this
region as well as the passage of frontal systems. Future studies using CMIPS
hould fc those regional itation variability.
KEYWORDS

‘Brazil, CMIPS, CMIP6, minfall, spatial variability, temporal dependency

orography and matural dlimate variability (Clark
et al., 2016). Moreover, rainfall regimes are expected to

et al. 2013) While global climate models are the main
tools to simulate precipitation regime changes due to
‘emissions of greenhouse gases (Jun et al., 2008), there are
sill limitations in model formulation, parametrizations,
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useable
years ago (1), and formalized in the launch of the World Meteo
rological Organization's Global Framework for Climate Services a
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teduce vulnerability in tropical delta regions. Both requirements
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data In the search for genera) explanations (13), and nec
‘embed climate-change science withina social context. Ultimately.
the bottom-up imperative argues for Jookig at climate change
e t1om 3 human pspecive Coro () captures this pic
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River floods are usually generated by the interplay of event precipitation, aniecedent soil wetness, and snow-
meit (Merz & Boschl, 2003; Rosbjerg et ., 2013; Tarasova e al, 2019, One way of exploring the elative
ity, defined as the day of the year that loods occar. A

coincidence ia the timing of beusedasa ity of flood generation
(Parajkact al., 2010; Sivapalan et al., 2005; Tramblay et al. 021).

‘The relative impoetance of the drivers of flood seasonality on climake, landscape properties, und has
a large egional nwﬂny(ﬂ:vghwﬂll 2016, 2019: Pogka o ol I Trumbhy f ok 2021; Wasko
etal., 2020). example.

10 snowmelt (Bloschl et al, 2017; Kcmunl 2020). In much of Western Europe, nm-emm-.m
soil 3 peaks in the summer or autumn, it gets stored in
2017). On the other

peaks in the

oy 2
ijsetal, 2019; Kemer et al, 2020). A  where
in the coldest regions in the north, soil moistare peaks in the and extreme ruinfallin the mountsin
ranges in the west (Berghuijs et al., 2016; Brunner e al., 2020; Siein et al,, 2020).

In South America, more Brazil, few studies have analyzed fiood (Bartiko et al., 2019;
Cassalho et ak,, 2019; Do et al., 2000). So far, 5o study has explored the process coatrols of flood seasonality
by considering the interplay of rainfall and soil moisture. Even though soil moisture s crucial in determising it
runs off (Booell, > 2000), hane usually in terms.
of extreme rainfall and metcorological phenomena such as the South American moasoon, mesoscale comective
systems, and the EI-Nibo-Southern Oscillation (Cavalcanti, 2012; Fieischman et al., 2020; Lima et al., 2017;
Mareago & Espinoza, 2016; Schoagant & Junk, 2007; Sena et al., 2012; Towner etal, 2021).
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help to map vulnerabilities and set coping strategies for current and future threats to human health.
The aim of the study was to identify the most vulnerable municipalities of the Brazilian semiarid
region when it comes to the relationship between drought, health, and their deferminants using a

index. From a place-based framework, . rural, and
health Sbiained for 11 the Brazilian semiarid region. An
exploratory factor analysis was used to reduce 32 variables to four independent factors and compute
aHealth Vulnerability Index. The health vulnerability was modulated by social determinants, rural

characteristics, and access to water in this semiarid region. There was a clear distinction between
Academic Editors: Refane C. Marques,  municipalities with the highest human welfare and economic development and those municipalities

José Gareoke Déres and Ratoel with the worst Spatial howed a cluster of the most vul-

Junqueles Buralk nerable municipalitesin the western, castern, and northeastern portions of the semiasid region. The
spatial vi of the associated d king on health t
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which can facilitate the targeting of actions and resources on a more equitable basis. Further, the
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long-term health outcomes in the region.
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Early Stages of the Coronavirus Disease

Rais Akhtar Editor (COVID-19) Pandemic in Brazil:
National and Regional Contexts

Rhavena Barbosa dos Santos, Jilia Alves Menezes, and Ulisses Confalonieri

Abstract The first case of COVID-19 in Brazil occurred in February 2020, affecting
mainly the country’s large urban centers. The initial strategy to suppress the tran:
mission of the virus was based on social isolation and the suspension of economic
a ies to flatten the incidence curve and allow health services to prepare for the
expected increase in hospital issit However, there

between the federal government, states and municipalities to adopt effective control

s measures and to carry out epidemiological surveillance of the disease and/or contact
tracing, favouring the rapid increase in the number of new COVID-19 cases. The
spread of the disease occurred in a non-homogeneous manner throughout the terri-
tory, reaching small and medium-sized cities in the country and overloading local

health services, which in many places reached their maximum capacity. There s still

no clear trend toward stabilization of the epidemic curve, since the data available to

estimate the behaviour of infection in the country are lagged by the low testing rate.
—

Keywords COVID-19 - Brazil - Health surveillance - Pandemic + Regional hubs -

Sio paulo * Rio de janeiro + Amazon

Outbreaks, s

In December 2019, cases of pneumonia of unknown etiology began to be reported
in Wuhan, China, which was later characterized as a new coronavirus (SARS-Cov-

L]
2 or COVID-19). It is estimated that in this region alone, around 75,000 people
were infected with COVID-19 by the end of January, including patients who did not
travel to Wuhan, which indicated the i of ps

(Wu et al. 2020). By mid-February, about 30 countries iad n]ready reported cases
of the new coronavirus, with varying severity of infection and symptoms, as well as

* deaths, forcing the World Health Organization to declare the COVID-19 epidemic
u | I l a n ( a V I O u r R. B. dos Santos (B2) - J. A. Menezes - U. Confalonieri
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Impact of climate change on eucalyptus
plantations in southern Brazil
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3 Mudanca do Clima no Brasil

Edvardo Delgado Assad’; Susian Christian Martins®

Pesq

ador da Embraga Informitica Agropecuaria; “Coordenadora Tecnica da Pangea Capit;

1 - Introdugio

0 Brasil participa do Painel Intergovernamental sobre Mudangas do Clima
- IPCC, desde 1988, ou seja, desde a sua primeira versao. Vérias discussdes tém
sido feitas desde entdo sobre o assunto, tanto no nivel cientifico como politico. Logo
no inicio a Universidade de Sao Paulo - USF, promoveu um encontro j& em 1988,
para discutir o assunto, que naquela época ndo estava muito claro, para diversos
cientistas brasileiros. Defendiam-se entdo duas teses, uma de que a tera estava
aquecendo, fortemente apoiada por grupos americanos e europeus, e outra de que
estava esfriando, neste caso apoiada por grupos japoneses. Algumas instituigdes
brasileiras comegaram entdo a estudar mais profundamente o assunto, e dois grupos
foram fortes protagonistas nesta agao, a saber, o Instituto Nacional de Pesquisas
Espaciais - INPE e o Instituto de Astronomia, Geofisica e Ciéncias Atmosféricas,
IAG-USP.

Noano de 1990 a Assembleia Geral das Nagdes Unid o Comité
Intergovemamental de Negociagao para a Convengdo (Quadro sobre Mudanga do
Clima - CIN/UNFCCC com o objetivo de preparar a redagdo de um instrumento
juridico muttilateral especifico para esse tema. Reunides de negociagao ocoreram
entre 1991 e 1992 tendo sido finalizadas em 9 de maio de 1992 com a adogdo da
Convengdo Quadro das Nagdes Unidas sobre Mudanga do Clima - UNFCCC, na
Sede das Nagdes Unidas na cidade de Nova York. Este instrumento foi finalmente
firmado na cidade do Rio de Janeiro em junho de 1992 durante a Cipula da Terra.

Apds a Cipula da Terra, a Presidéncia da Repiiblica, por meio do Decreto
nd 1160 de 21 de junho de 1994, constitui a Comisséo Interministerial de
Desenvolvimento Sustentavel - CIDES.

A CIDES estabeleceu as bases sobre as quais a politica ambiental brasileira
passou a ser conduzida apds a reunido da Cipula da Terra em 1992. Coube a0
Ministério das Relagdes Exteriores - MRE, a coordenagéo e definigao das posigdes
brasileiras no dmbito das negociagdes intemacionais, ao Ministério da Ciéncia,
Tecnologia e Inovagio — MCTI, a coordenagio nacional dos compromissos
resultantes da Convengao Quadro das Nagges Unidas sobre Mudanga do Clima e
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1. INTRODUGAD

O presente estudo tem por objetivo apresentar o potendal de mitigag3o de gases de efeito
estufa (GEE) da soja brasileira cultivada sob o plantio direto (PD) e sistemna de plantio direto
(SPD). Visa também mensurar o incremento de remogao de carbono resultante da introdugao
do componente florestal em lavouras de soja por meio da implementagdo de sistema
cio-l i {ILF) em diferentes cendrios para o Brasil até 2030, sendo eles:

implementagia de ILF em 10%, 20% e 30% da drea total de saja 20 final do periodo.

Para atingir esse objetivo, utilizou-se um modelo de projet3o e mitigagao para diferentes
agdes de descarbonizagdo da agropecudria, considerando as projegdes de produgdo e de
drea plantada de soja e diferentes cendrios de adogdo de sistemas ILF até o ano de 2030,
prevendo-se um incremento na drea de sistemas ILF,

Ametodologia de calculo foi baseada na estrutura metodoldgica dos protocolos para célculos
de inventarios de emissdes de GEE que vém sendo desenvolvidos ha quase duas décadas pelo
World Resources Institute [WRI) em parceria com o World Business Council for Sustainable
Development (WBCSD). Atualmente, as métricas estabelecidas pelo GHG Protocol sdo
internacionalmente aceitas e utilizadas para o desenvolvimento de inventarios corporativos,
projetos e estudos relacionados a emissdes e remogdes de GEE.

Especificamenta, am 2012 o WRI iniciou o Projeta GHG Protocol Agropecusrio com novos
recursos técnicos e desenvolver ferramentas para mensurar e gerir de forma mais efetiva as
emissdes agricolas. Inicialmente o projeto gerou dois recursos téenicos, as Diretrizes Agricolas
Brasileiras [DAB) e a Ferramenta de Calculo de Emisstes e Remogbes da Agropecudria.

As DAB consistem em um protocolo de contabilizag@o de emissbes das atividades agricolas,
pecudrias e de mudanga de uso de solo. O protocolo propde uma estrutura consistente e
uniforme para o mapeamento e delimitag3o das fontes de emissdes que devem ser incluidas
no inventario de GEE de uma empresa do setor agricola ou de uma unidade rural, assim como

remote sensing
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Abstract: Smoke aerosol plumes generated during the biomass burning season in Brazil suffer

long-range transport, resulting in large acrosol optical depths over an extensive domain. As a
chock for

Qugsr consequence, downward surface solar irradiance, and in particular the direct component, can be
energy
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bt gt e, - Introduction

Lo Brazil has a vast solar energy resource [1-3] and has experienced a boost in photo-
voltaic deployment in recent years due to government incentives and technological adr

ONOm vances [4,5]. Several studies have shown that By, as part of

& the rencwable energy mix, could be decisive to increase energy security, mm..anl.mms
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comiun ofthe Cratve Commens hOWever, that some potential arcas for CSP development, like the Central-West and the
Atrson (C BY) e /) Southeast regions, are often affected by biomass burning haze during the dry season as a
ativecommeorg ereen/by/ result of long-range transport [16-19],

won

164




Report Year 5, Thematic Project: INCT MC Phase 2 (National Institute of Science and Technology for Climate

IX Congresso Brasileiro de Energia Solar - Florianipolis, 23 27 de malo de 2022

Avaliagiio da irradiagio solar utlllundo modelo BRASIL-SR em condigdes de
céu claro — estudo do i de A e no Cerrado

— madeleine. ifesp.br
Fernando Ramos Martins - fermando martins@unifesp br

Universidade Federal de Sio Paulo, campus Baixada Santista, Santos, Sio Paulo. Nilton

Evora do Rosiirio

Universidade Federal de Sao Paulo, campus Diadema, Sao Paulo.
André Rodrigues Gongalves
Rodrigo Santos Costa
Francisco José Lopes de Lima
Marcelo Pizutti Pes

Enio Bueno Pereira
Instituto Nacional de Pesquisas Espaciais, Sio José dos Campos, Sio Paulo.

Resumo. As plumas de aerossol geradas durante a estas o de queima de biomassa no Brasil sofrem iransporte de longo
alcance, de acrossol brasileiro. Como.
consequéncia, a :rrudndnﬂa solar da superficie e em par!lndar o comp direto, pode ser
significativamente reduzida. Estimativas da irradiéncia solar incidente na superficie considerando a contribuigdo
radiativa dos aerossdis de queima de biomassa sdo necessdrias para apoiar o setor de energia solar do Brasil. Este
trabalho apresenta resulados obtidos com a 2* geragdo do modelo de transferéncia radiativa BRASIL-SR, desenvolvida
para melhorar a representagdo do aerossol ¢ reduzir as incertezas nas estimativas de irradidncia solar de superficie em
condigdes de céu sem nuvens. Dols experimentos numéricos permitiram avaliar a habilidade do modelo usando dados
AOD observacionais ou regionais de reandlise do MERRA-2 em uma regido frequentemente afetada por queimadas.
Quairo locais de medigdo de solo forneceram dados para a alimentar o modelo e validar valores de GHI ¢ DNI por ele
fornecidas. As estimativas para a componente GHl foram obtidas utilizando o escalonamento 3-Eddington, mas para a
DNI o escalonamenio ndo foi adoiado. E evidenciado wn aumenio no erro relaivo das estimaiivas de GHI ¢ DNI a
‘medida que . Os desvios de de -2,3 a-0,5%, RMSD entre 2,3 € 4,7% ¢ OVER entre 0 € 5.3%
o usar dados de AOD observados in-situ. De maneira geral, nossos resultados indicam uma boa habilidade do BRASIL-
SR para estimar GHI ¢ DNI quand: +com desvios pelas estis oducidas pelos modelos
McClear e Resi2 Estudo it il também & neste artigo..

Palavras-chave: Avaliagdo de recursos solares; lrradidncia normal direta; Aproximagdo Delta-Eddington; Queima de
biomassa

1. INTRODUGAO

O Brasi possui um vasto recurso de energia solr (Lima e al, 2019, Percina et . 2017) ¢ tem experimentado um
aumento na fotovoltaica dlti

¢ Cunha, mw; Diversos estudos tém mostrado que a energia solar pode ser altemativa para aumentar & seguranca
energétic imposta pela alta da hidrelétrica (Luz f al., 2018, Campos
eral 2021, Em particular, as tecnologias de concentragdo de energia solar (CSP) tém mostrado um potencial notével
para 0 Brasil em cendrios de mitigagdo das mudancas climiticas (Martins er al., 2012; Fichter e al, 2017), especialmente
como fonte de calor para processos geragio de cnergla hibrda (Soria ef al, 2015: Milan ex
al., 2017). Deve-se notar que algumas aciais de CSP, como as regides Centro-Oeste ¢
Sudeste, sio temente afetadas pelas emissoes de aerossdis em eventos de queimadas, principalmente durante a
estagio seca (Rosdrio e ., 2013 Marins e ., 2018).

d: i seguido
pcln vapor ddigua. Em particular, a irradiincia normal dircta (DNT) € 2 a 4 vezes mais sensfvel 4 presenga de acrossol do
que a irradidncia horizontal global (GHI) (Gueymard, 2012). O impacto dos acrossdis de pocira no DNI foi avaliado para
viirios locais dridos ¢ semidridos (Ruiz-Arias et al., 2019; Boraiy et al., 2017). No entanto, faltam avaliages semelhantes
levando em consideragio os aerossois de queima de biomassa. Embora menor em magnitude do que o impacto dos
acrossis de poeira devido 4 profundidade Gtica comparativamente moderados, o impacto dos aerossdis de queima de
biomassa no DNI € significante em regides onde a atividade de queima ¢ sazonalmente intensa. As grandes cargas de
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Abstract

One-third of total CO, emissions from deforestation in the 2000s took place in the Ama-

zon region, in Brazil. This paper examines

the effectiveness of a locally-led policy—the

Green Municipalities Programme—in curbing illegal deforestation in the Pard state, part
of the legal Amazon. We combine & regression discontinuity (RD) design and & 10-year
high-resolution spatial dataset (1,781,122 pixels covering 162,242 km’) to evaluate the
programme’s impact. Evidence suggests that municipalities reduced deforestation only 4
years affer joining the programme at sbout 0.01 km’ within the optional bandwidih (10

km). The effect comes mainly from

with lower

rates. This effect represents avoidance of 0.02 MiCO/year released to the atmosphere, or
USD 1.7 million per year of avoided damage. Since Brazil has committed through its NDC

to eliminate deforestation in the Amazon by

2030, decentralized programmes focusing on

indirect benefits appear to be effective only in the long run, serving as a “bonus” to support
regions with relatively higher levels of forest cover.

Keywords Regression discontinuity design -

resolution spatial panel

1 Introduction

Policy evaluation - Deforestation - High-

One-third of total CO, emissions from deforestation between 2005 and 2018 took place in
the Amazon region (SEEG 2019), which comprises 49% of Brazil's territory. This corre-
sponds to approximately 646 MtCO, released due to an average deforestation rate of 8772
km/year (SEEG 2019; INPE 2019). The conservation of the Amazon forest could pro-

vide benefits to global biodiversity (Barlow

et al. 2007), water cycling (Nobre et al. 2016),

aboveground carbon storage and climate regulation (Baccini et al. 2017) and up to USD §
trillion of economic benefits (Pindyck 2019). Therefore, the protection of the rainforest has
become a central concern in many federal and state level initiatives over the past years.

Maria Alice Moz-Christofoletti
malice moz @ gmail.com
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Risk caused by the propagation of earthquake
losses through the economy

J. A Le6n® "=, M. Ordaze |, E. Haddad® 234 & I. F. Araijo2®

The economy of a country is exposed to disruptions caused by natural and man-made
disasters. Here we present a set of probabilistic risk indicators, the Average Annual Loss
(AAL) and the Loss Exceedance Curve (LEC), regarding to production, employment, Gross
Domestic Product (GOP), Gross Regional Product (GRP), export volume, inflation, taritf
revenue, among others, due to earthquakes. All indicators are computed using a systematic
probabilistic approach, which integrates the seismic risk assessment with spatial computable
general equilibrium models, both robust and well-known frameworks used worldwide in their
respective fields. Our approach considers the induced damage and frequency of occurrence
of a vast collection of events that collectively describe the entire seismic hazard of a country,
giving us a better and more comple of the full of earthauak
We illustrate this approach with an example developed for Chile.
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[o— Beasit's ccolagical sl transis (ICMS.E) & & conservation incestive (or protecied arcas
R (PAs) I reistrbuts tax revenues t eeward municipalite foc hosting PAs. To quissy s impact on the
Toveciod s creacion o state and musicipal PAS, we used on & oagiudinal msicpality dotaset that
i ey combioed information on PA creation and ICMS-E (mplementation for the 1467 municipabies in 6 Brazilan
from 1967 10 2016,
the ' mplemeniacion
of PAs that edoced the gain from oew PA. 1CMS- palicy p
PAS wih e el s s 10 1UCN cxepoey V resrvs - iy by mmicipaiie. For e
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peeterence
10 ncrease their revenucs.
1. Introduction Ecological Fiscal Transfers are

Intergovernmental flscal transfers are public finance instruments

the Interalization of spatial externalties (Riag, 2008). Beazil has

Inovated by using an (ntergovernmental fisal transfer mest
emphusize environeental externalities in what is now called the
Eeol Transfer (EFT). EFT offer for

Sl vhon they o Somasad, e 1 1 o0l ot
‘poyments for ecosystem services (PES) (Farley and Costanza, 2010;
Ring, 2008). Higher levels of goverament transfer money 10 local ad-
ministrations in order to compensate for the conts of, for nstance,

the globe. Brazil first conceived and adopted an EFT

conservation and was followed by Partugal (Sancos et al., 2012); France
lar program albeit on different

(Schrter Schlaack et al, 2014); India has innovated by basing the

countey (Busch and Mukherjee, 201) and China has ientified ecolog:

(Goag e al, 2020). EFT mechanisms were also proposed foc other Eu-
2 Oomanand ek et Sehbenc ot
2014) but ot yet imy
“The impacts of EFT, mm_ different program designs, are now.
BT

ieeorind avircamenl aulay Oseg ook, 230 ot reducing losses
of ecosystem services. EFT has been d ing mechs-
i for cavitomeate comervation (Fuiey and oganas, 2010) s

of PA share ot the state level in Brazil

ot s A7 e e o of municipal and national PAS i
al, 2018). nd

incentive mechanism for state governments o raise investments on

biodiversity conservation (Droste et al, 2019).
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Abstract
As COVID-19-related health indicators improve after restrictive measures were set
in place in different parts of the world, governments are expected to guide how to
ease interventions while minimizing the risk of resurgent outbreaks. Whereas epi-
demmluglsts track the progress of the disease using daily indicators to understand
better, ic activity indi are usually available at a lower
frequemy and with considerable time lags. We propose and implement a timely
trade-based regional economic activity indicator (EAI) that uses high-frequency
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Amazonian boundary layer
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traffic data to monitor daily sectoral economic ncnvny in d|fr:renl sectors for the

Brazilian State of Sao Paulo, a highly impacted region, g the
of real-time assessment of the economy amid the COVID-19 outbreak. We then use s Clte Goochemisy Depimens, M Plrck s for m&“&"&’ 5128 Mo, Gernaey
this novel set of information combined with hospitalization rates to provide a first C Marco A usp.br}. Christopher Pohlker (c.pohlker@mpic.de)

assessment of the Sdo Paulo Plan, the COVID-19 exit strategy designed to gradually
lifting interventions introduced to control the outbreak in the State. Available data
show that, in its first 60 days, the phased strategy pursued in Sfo Paulo has been
effective in gradually reactivating activity while maintaining the adequate
responsiveness of the healthcare system.

Abstract. New particle formation (NPF), mlﬂﬁllaluﬂl! nucleation of molecular clusters and their snlnnqmmymli\ indo
he cload condensation muclei (CCN) size range, is a plobally significant and climale.relevant source of aimospheric aerosols.
Classical NPF exhibiting continuous growth from @ fow nanometers to the Aitken mods around 60-70 nn is widely observed
in the planetary boundary layer (PBL) around the world, but nof in central Amazonia. Here, classical NPF events are rarely
5 observed in the PBL, bu insiead, NPF begins in the upper iroposphere (UT), followed by downdrall injection of sub-50m
(CN.-s0) icles into the PR and their sul juent th. Ceniral ts of our understanding of these sses in the
JEL Classification C55 - C67 - RI1 - R40 P e 8 e
Tall Tower Observatory (ATTO, Fe p 2020, we analyzed
conditions during 254 of such Amazonian growth evemts on 217 event days, which show a sudden occurrence of particles

from the Amazon

1 Introduction 10 between 10 and SOnm in the PBL., followed by their growth 1o CCN sizes. The occurmence of events was significantly higher

during the wet season, with 8 % of all events from January 1o Junc, than during the dry season, with 12% from July to
The COVID-19 pand: has brought and dictable effects in terms December, probably cs), Ioad, conditions.
of both health and economics. With unpmcedemed research efforts that generated Across all events, a median growih raie (GR) of 5.2 nm b-! and a median CS of 0.0011 5 were observed. The prowth evenis
several articles tackling clinical ive and treatment were more frequent (74%) and GR (39 nm It ot
and possible correlated and permanent effects of the disease, as well as various other 15 emphasizing the role of photochemistry and PBL evolution in particle growth. About 70% of the events showed a Msllbv

articles exploring its economic effects (from micro to macroeconomic elements), .
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Global Sustainability Ten new insights in climate science 2021:
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3. Weidentify five key research i paoris
the development of integrated biodiversity and climate solutions. These relate
to refining our understanding of how climate change mitigation and adaptation
approaches benefit biodiversity conservation; enhancing our ability to track and
predict ecosystems on the move and/or facing collapse; improving our capacity
to predict the impacts of climate change on the effectiveness of NbS; developing
solutions that mmmh- temporal, mihalﬂrldfmdmml scale of the challenges;
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Abstract. The Green Ocean Amazon experiment - GoAma-
200 2014-2015 - explored the interactions between natural
biogenic forest emissions from central Amazonia and urban
air pollution from Manaus. Previous GoAmazon 2014-2015

udies showed that nitrogen oxide (NO; =NO-+ NOy) and
sulfur oxide (SO, ) emissions from

ing secondary organic trmnl <soAy formation. In previous
studies, grou rcraft measurements provided
evidonco of SOA formaton strong changes in aerosol
ition and properties. Aerosol optical properties also
evolve, and their impacts on the Amazonian ecosystem can
be significant, As particles age, some processes, such as SOA
production, black carbon (BC) deposition, particle growth

and the BC lensing effect change the serosol optical prop-
ertes, affecting the solar radiation flux a1 the surface. This
study analyzes data and models SOA formation using the

ural
are imestigated: single scatiering albedo (SSA), asymme-
iy parameie (). ahsorpton Angstrom exponen (AAE)

were validated using ground-based measurements at thiee
experimental sites, namely the Amazon Tall Tower Obser-
vatory — ATTO (TOw), downtown Manaus (T1). Tiwa Hotel
(T2) and Manscapuru (T3), as well as the U.S. Department

Published by Copernicus Publications on behalf of the European Geosclences Union.
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Abstract. The Amazon rain forest plays a major role in
global hydrological cycling, and biogenic aerosols are fikely
10 influence the formation of clouds and precipitation. In-
formation about the sources and altitude profiles of primary
biological aerosol particles, however, is sparse. We used
fluorescence in situ hybridization (FISH), a molecular bio-
logical staining technique largely unexplored in aerosol re-
search, 10 investigae the sources and spatiotemporal distri-
bution of Amazonian bicaerosols on the domain level. We
found wet season bioaerosol number concentrations in the
range of 1-5 x 10° m™> accounting for > 70 % of the coarse
mode acrosol. Eukaryotic and bacterial particles predomi-
nated, with fractions of ~ 56 % and ~ 26 % of the intact air-
borne cells. Archaea occurred at very low concentrations.
Vertical profiles exhibit a steep decrease in biogerosol num-
bers from the understory to 325m height on the Amazon
Tall Tower Observatory (ATTO), with a stronger decrease
in Fukarya compared to Bacteria. Considering earlier in-
vestigations, our results can be regarded as representative
for nal-mxum Amazonian wet season conditions. The ob-
d profiles provide new insights ink

the sources and dispersion of different types of Amazonian
bioaerosols as a solid basis for model studies on biosphere—
atmasphere interactions such as bioprecipitation cycling.

1 Introduction

The study of atmospheric bioaerosols represents a challeng-
ing field in aerosol research because of their diverse particle
propertes,including size, morphology, mixing sta, hygrb

witous in the atmosphere worldwide and comprise prokary-
otic (Bacteria and Archaea) and eukaryotic (e.g.. fungi and
algae) cells, various reproductive entities (e.g., spores and
pollen), and fragments of biological material (Andreae and
Crutzen. 1997, Jaenicke, 2005; Desprésetal, 2012). The sc-
entific and re-
ceived can be explained by their manifold and fundamental
roles in atmospheric chemistry and physics, biogeography,
public health, ecology, and agriculture (e.g.. Poschl et al.,
2010; Morris et al., 2014; Frohlich-Nowoisky et al., 2016;

Published by Copernicus Publications on behalf of the European Geosciences Union.
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Aerltt Observations of aerosol and trace gases in the re-
re are vital to quantify background concen-
mmmmn.ly long.term trends in atmospheric com-
position on large spatial scales. Measurements made at high
r however

of our method is that it is probabilistic, and for each obser-
vation time, more than one air mass (cluster) can influence
the station. and the percentage influence of each air mass can
e quanified. Ths s in contrast to binary methods, which

such high-altinde sites can be influenced by boundary tayer
air masses. Thus, accurate information on air mass origin and
ransport pathways to high-altitude sites is required. Here we.

by cither boundary
oy o fcc-woporphe e ases, A¥ sapled 1 CHC 1
a mix of different provenance. We find that on average 9%
.ﬂmnu at any given observation time, has been in contact

present & new method, based on rela-
tionship (SRR) obtained from backwasds WRF-FLEXPART
simutations and a k-means clustering approach, 10 identity
‘source regions of air masses arriving al measurement sites.
Our method is tailored to areas of complex terrain and 10 sta-
tions influcnced by both local and long-range sources. We
have applied this method to the Chacaltaya (CHC) GAW sta-
tion (S240mas.L; 16.35° S, 68.13° W) for the 6-month du-
ration of the “Southern Hemisphere high-altitude experiment
on particle nuckation and growth™ (SALTENA) to identify
where sampled air masses originate and to quantify the in-
fivence of the surface and the free troposphere. A key aspect

Published by Copernicus Publicati behal of the

10 arriving at CHC. Further.
more, 24 % of the s has been locsted within th first 1.5 km
above ground level (surface included). Consequently, 76 % of
the air sampled at CHC originates from the froe troposphere.

s present, with very few air masses that have been in con-
tact with the surface being detecied at night. The 6-month
analysis also shows that the most dominant air mass (clus-
ter) originates in the Amazon and is responsible for 29 %
of the sampled air. Furthermore, short-range clusters (ori-
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Determinants of Fire Impact in the
Brazilian Biomes
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More and more, widfires are raging in large parts of the world due o a warmer

climate, more frequent and severe droughts, and continued land-use changes. In Brazi,

the weakening of public environmental policies has further aggravated wildfires with

widespread impacts across the country. Here, we investigated the determinants of the

impact of fire in the Brazilan biomes using a dataset of burned areas between 2001

and 2019 to simulate ts future impact under altemative poicy and climats scenarios.

OPEN ACCESS ~ We began by deriving a fire impact index using a principal component (PC) analysis
Edmaby:  COMPYising the variables: 1. fire intensity, 2. fre recurence, 3. bumed area size, 4. mean

Frarce Gerard,  time intarval between successive fires, and 5. predominance of fires i the dry season.

We as High Impact Fires (HIF) those areas whose values of the first PC

were above the 90th percentiie. HIF occurred in the Amazon, Cerrado, and Pantanal,
o oy, but ot in the Atlantic Forest, Pampa, and Caatinga biomes. As the main divers of HIF,
Unwersiy of o Paub, Bl 0Ur spatial autoregressive models (SAR) (Amazonia A2 = 0,66, Pantanal A2 = 0.86 and
e, Cemado A = 0.79) indicated the cimate (Amazon, 25%, Pantanal, 53%, and Cerrado,

on Moo, Mo 56%) together with land-use change (Amazon, 75%, Pantanal, 25%, and Cerrado,
“Comespondence:  38%). Most HIF (NVR) (55% in the A ., 86%
Ubeswa O i the Pantanal and 94% in the Cerrado), especially in places close to areas deforested

over the last two decades. Only in Pantanal fuel loads (dry biomass) play a major role
Speciahty section:  In HIF (22% of expianation). In the Cerrado, it only accounted for 4% of the cbserved
"ﬂ"*m variability and in the Amazon, it was not a significant factor. Over the analyzed period,
asactin ot gt HIF imposed a loss of 23%, on average, on the NDVI response of the native vegetation in
Frontiers in Foreats and Giobal  the Amazon, 19%mmcerradnam16%mmel>mvana| thus indicating physiological

X O siress, fand- dramatic increase
Ao 1 4 227 In HIF by 2050, Under the RCP4.5 and strong environmental govermance scenaro, HIF
in the Cer from the current 3% of the biome to 15%, from 710 8% in

Gistion:  the Pantanal and from 0.7 to 1.2% in the Amazon. In addition, the impact of fire woukd
Overz U, Soare=Fho B, jntengify in 95% of the Cerrado, 97% of the Amazon and 74% of the Pantana. Effective

vital to mitigate the growing threat of HIF. In this sense,
e inpct e Brasien Bomes. U spatially explicit models can help direct prevention and firefighting programs.
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Modeling fuel loads dynamics and fire spread probability in the ==
Brazilian Cerrado
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-
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ARTICLE INFO ABsTRAET
o ‘hence dimate, huzman health, and the ecomoty
Baywsian model. cope
copatgl acroe hetesogencous lindscapes. Estimates of risk of fire are fundsmental to prevent and fight
ool mfnﬁd-w-ﬂthmﬂhhmm
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Savannas climatic regions, git loads. muw from
acros: the biome. e
fuel loads and the best predictor (monchly mean precipitation) ranges from 0.27 to 0.88 (mean 1 - 0.6 and
ow
‘probabliry of fize zpcead. Our resuz show that che probabxlicy of fire spoead highly corelates with historical
o7, priemy
The models we
developel poteera: e
onder to cupport management practices.
1. Introduction them with field brigades and airplanes (Thomas et al., 201
Tosses and respiratory ailments (Mendanga et al., 2004; Ol
Pire is a recurrent event in the savannas of the world (Bond, 2015).  velra et al,, 2019).
mmmu.mwwmu...“w 2010,
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Article

The SALTENA Experiment
Comprehensive Observations of Aerosol Sources, Formation, and Processes
in the South American Andes

Federico Bianchi, Victona A. Sinclair, Diego Aliaga, Qiaozhi Zha, Wiebke Scholz,
Cheng Wu, Liine Heikkinen, Rob Modini, Eva Partoll, Fernando Velarde,

Isabel Moreno, Yvette Gramlich, Wei Huang, Alkuin Maximilian Koenig,

Markus Leiminger, Joonas Enroth, Otso Perakyld, Angela Marinoni, Chen Xuemeng,
Luis Blacutt, Ricardo Forno, Rene Gutierrez, Patrick Ginot, Gaélle Uzu,

Maria Cristina Facchini, Stefania Gilardoni, Martin Gysel-Beer, Runlong Cai,

Tuukka Petaja, Matteo Rinaldi, Harald Saathoff, Karine Sellegri, Douglas Worsnop,
Paulo Artaxo, Armin Hansel, Markku Kuimala, Alfred Wiedensohler, Paolo Laj,
Radovan Krejci, Samara Carbone, Marcos Andrade, and Claudia Mohr

ABSTRACT: This paper presents an introduction to the Southern Hemisphere High Altitude Experi
ment on Particle Nucleation and Growth (SALTENA). This field campaign took place between
December 2017 and June 2018 (wet to dry season) at Chacaltaya (CHC), a GAW (Global Atmo-
sphere Watch) station located at 5,240 m MSL in the Bolivian Andes. Concurrent measurements
were conducted at two additional sites in El Alto (4,000 m MSL) and La Paz (3,600 m MSL). The
overall goal of the campaign was to identify the sources, understand the formation mechanisms
and transport, and characterize the properties of aerosol at these stations. State-of-the-art instru-
ments were brought to the station complementing the ongoing permanent GAW measurements,
to allow a comprehensive description of the chemical species of anthropogenic and biogenic origin
impacting the station and contributing to new particle formation. In this overview we first provide
an of the complex i igin, and boundary layer—free troposphere
interactions during the campaign using a 6-month high-resolution Weather Research and Fore
casting (WRF) simulation coupled with Flexible Particle dispersion model (FLEXPART). We then
show some of the research highlights from the campaign, including (i) chemical transformation
processes of anthropogenic pollution while the air masses are transported to the CHC station
from the metropolitan area of La Paz—El Alto, (ii) volcanic emissions as an important source of
atmospheric sulfur compounds in the region, (if) the characterization of the compounds involved
in new particle formation, and (iv) the identification of long-rang e from
the Pacific or the Amazon basin. We conclude the article with a presentation of future research
foci. The SALTENA dataset highlights the importance of comprehensive observations in strategic
high-altitude locations, especially the undersampled Southern Hemisphere.

KEYWORDS: Aerosol nucleation; ticulates; ion; Biosphere/
interactions; particle conversion;
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Meteorological services through knowledge co-production in the Brazilian energy sector: WEATHER & SOCIETY
organizational context, meteorology facts as communication devices, and the co-production learning curve PRI bkl

‘weather and climateinformation; 10.Mar.2022

Renzo Taddei and Jean C. H. Miguel

Federal University of Sdo Paulo (UNIFESP)

Project Climate Services
Through Knowledge Co-
Production: A Euro-
South American

Initiative For
Strengthening Societal
Adaptation Response to
Extreme Events

Goal:  Understand how climate
knowledge is  produced  and
appropriated in decision making and
planning in the Brazilian energy sector,
seeking to document how the
relevance, authority and legitimacy

Result #1: Co-production is affected by the
organizational and political contexts of
R 5

i to the information is

generated during the process of
construction and distribution of this
knowledge.
Methodology: co-production interactive
process with technicians from the
National Operator of the Electric System
(ONS), climate scientists from the
National Institute for Space Research
(INPE) and social scientists from the
Federal University of Sdo Paulo
(UNIFESP). Data was also generated
through focus groups, interviews, and
analysis of media materials. Duration of
the Project: 4 Years (2018-2021).

Effects on the ONS goals: search for
invisibility; compliance with procedural rules
(transparency of methods to the agents of
the energy market); technical goals:
attending to demand at maximum safety and
minimum cost. Close contact with ecosystem
variations and their political impacts.

Effects on the climate agency goals: search
for visibility (publications, citations, media);
compliance with different procedural rules
(technical requirements and constraints);
different technical goals: excellence (defined
endogenously: skill), academic productivity.
Distance from ecosystem variations and their
political impacts.

Precipitocao Acumulada ate 20/FEV/2019

TIH GO GOW GOW SOW SIW BN 44N 40N oW

Result #2:
Meteorological
information is
used a boundary
object:
Meteorological
data and products
are used in the
construction of an
epistemic
community that
allows
coordination
among over 200
different agents
that operate inside
of the integrated
national grid.

Result #3: Co-production seen from the climate sciences seems to follow a

interpretation, “we need to help users to use the
ectional; 2 moment: “let’s listen to each other” (and things
ledge” (epi logies); 3" moment:

your “climate”

Theref: L

towards ¢ of abilities and capacities to solve
jointly diagnosed problems. Co-production is about how abilities and capacities
connect, rather than a “thing” in the world (e.g. climate).

e ONS BELMNT LA7TTd
LLHNH [ EWRTT Ope F O R U M e

Mein funding: S5 Paulo Rezearch Foundstion projects 14/50848-9, 15/50687-5, 16/24860-8, and 18/02431-2.
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Principais Resultados

Energia - modelagem de avaliagGo integrada

* Melhorias na representagdo de sistemas e
processos
* Nacional (modelo BLUES):
* Nexo dgua-energia-uso do solo
* Representagdo do uso do solo
* Transporte
*  Aéreo e aquaviario
* Biocombustiveis e biomateriais
* Global (modelo COFFEE):
* Navegagdo
* Oferta de dleo e gas

Cendrio IMP-Neg AR6 IPCC
Primeira vez para um grupo de pesqui:
de pais em desenvolvimento
Demanda Setorial
P18
—_—
I energética
Tendéncias tecnologicas g A s
para o Brasil
BLUES

O Nexo dgua-energia-alimento

Geragdo hibrida de energia hidro-solar aumenta a seguranca hidrica e
energética no semi-arido brasileiro — Estudo de caso para Sobradinho

Saved water-50GWh
«  Virias composigdes de geragdo fotovoltaica flutuante ~ *°® 25
no reservatério de Sobradinho 5000 %
25
+  Revelou melhor gerenciamento no uso mdltiplo da fow .
H
4gua 3 30w s 8
2000 B
* E possibilita evitar racionamento em periodos de = k h‘ 10
secas prolongadas s S
0 i

14 43 fl

i

A brisa-lacustre propicia menor cobertura
de nuvens sobre grandes areas alagadas,
como no caso do reservatério de

H Sobradinho.

*  Em conseqliéncia, maior rendimento de
geragdo fotovoltaica flutuante

Novo nixo de exploragdo de energia para
e hibridizagdo com a geragdo hidrelétrica

indice de claridade (K,) interno e externo ao lago
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!NCT& MUNICIPAL VULNERABILITY IN THE STATE OF RIO DE JANEIRO/ BRAZIL, ID 1 00288
Ciméticas - Fase 3 FOR TRANSMISSION OF AMERICAN VISCERAL LEISHMANIASIS

R L Margarete M S Afonso?, Bruno M Carvalho?, Artur A V Mendes Junior3, Cristina M G v R L D

Dias*, Lucas Keidel*, Patricia S Meneguete*, Sandro A Pereira®, Elizabeth F Rangel’
FIOCRUZ
b isiaias Caana crik tInstituto Oswaldo Cruz, FIOCRUZ, 2Barcelona Institute for Global Health, 1SGlobal, ' L E IS H 7
3Instituto Nacional de Infectologia, FIOCRUZ , *Secretaria de Estado de Saude do Rio de Janeiro
INTRODUCTION

The Brazilian Program for the Surveillance and Control of American Visceral Leishmaniasis (AVL) classifies municipalities with specific control actions
recommended for each category. Municipalities without reported human or canine cases in the last three years are considered silent and can be
further classified as vulnerable if: 1) share borders with municipalities with transmission, 2) have intense human migration, and/or 3) are part of the
same road network. Vulnerable municipalities can be classified as receptive (with records of the vectors Lutzomyia (Lutzomyia) longipalpis/ Lutzomyra
(L.) cruzi or non-receptive (without records of the vector) (Figure 1). The State of Rio de Janeiro (RJ) has a small number of human cases of AVL; but
it should not be neglected due to the high number of infected dogs, mortality, the vector adaptation, urbanization, and expansion of the disease.
Therefore, preventive measures in silent areas are crucial to avoid its spread. This study aimed to identify vulnerable municipalities in RJ and guide
future entomological surveys, by mapping the spatial distribution of the disease (human and canine) and its local vector, L. (L.) longipalpis.

METHOD

The occurrence of Lu. (L.) longipalpis, human and canine cases of AVL were obtained at the National Information System on Notifiable Diseases, from
the Health Department of the State of RJ, from the National Reference Services on Leishmaniasis and from the literature. The data were integrated
into a Geographic Information System/QGIS and classified according to the abovementioned criteria, established by the Brazilian Ministry of Health.
RESULTS

In the period of 2011-2022, human AVL occurred in 09 and canine VL in 41 of the 92 municipalities in RJ. In the last three years (2019-2021), 27
municipalities had records of canine VL. Five municipalities had records of human AVL (Figure 2); all classified as sporadic transmission, where Barra
Mansa, Rio de Janeiro and Volta Redonda are municipalities with records of canine VL and the presence of the vector Lu. (L.) longipalpis. In the state,
62 (67%) vulnerable municipalities were identified, 09 (8%) of which were receptive, and only one municipality was classified as silent and not
vulnerable (Aperibé) (Figure 3). Rio de Janeiro has only 17 (18%) municipalities with entomological survey and records of the vector (Figure 4). The
transmission of AVL currently occurs in 32% of the RJ and classified as sporadic. Approximately 82% of all the state, and among the vulnerable
municipalities, 85% municipalities do not have information on sandflies, which shows a clear need for entomological studies.

lent

it WL cases|

ulneral
iy Hot Vulneratle
{shares borders wilh
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Figure 1. Classification of municipalities according by the Brazilian
Program for the Surveillance and Control of American Visceral
Leishmaniasis.

Sparade Transmission

iMean number of cases <1.4|

Intense Transmission Not vuinerable
Vulnerable, not receptive
Vulnerable. receptive
Main roads

{Mean number of cases 28.4]

Figure 3. Classification of municipalities of the State of Rio de Janeiro according o
the transmissicn of American Visceral Leishmaniasis

Lutzomyia (L.} longipalpis
0 Present
= No Entomological Survey

Canine VL
| Human VL

B Canine + Human VL

1 Mo reported cases

Figure 2. Occurrence of human and canine American Visceral Leishmaniasis in the Figure 4. Municipalities with entomological survey and records of the vector
State of Rio de Janeiro Lutzomyia (L) lengipalpis in the State of Rio de Janeiro

CONCLUSIONS

It is known that notifications about human and canine cases of VL are still precarious, a fact that needs to be reviewed, since they are essential data
for surveillance and control actions to be implemented efficiently in the state and in the municipalities. After the detection of the vector in vulnerable
municipalities, the recommended control actions are, health education actions, environmental management, and canine investigation, aiming at the
early detection of AVL cases. This type of study has as its main perspective to provide support for surveillance campaigns and prevention of AVL

transmission, whose model can be applied to different regions of Brazil.
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Ministério da Satice GEOGRAPHIC DISTRIBUTION OF Lutzomyia whitmani ASSOCIATED
e WITH VEGETATION, AND IMPACTS ON THE ExPansion oF american | D100558
ARt in e CUTANEOUS LEISHMANIASIS IN BRAZIL

Simone Miranda da Costa'; Monica de Avelar Figueiredo Mafra Magalhdes?, Renata V
INCTMC2 de Saldanha da Gama Gracie Carrijo?, Elizabeth Ferreira Rangel1
INCT para Mudancas 1Laboratario Interdisciplinar de Vigilancia Entomolégica em Diptera e Hemiptera,

Instituto Oswaldo Cruz, FIOCRUZ; Rio de Janeiro, Brazil; 2l aboratério de Informacéo '

em Saude, Instituto de Comunicacéo e Informacéo Cientifica e Tecnologica em Salde,
FIOCRUZ, Rio de Janeiro, Brazil.
scosta@ioc fiocruz br

In Brazil, due to new and complex epidemiclogic scenarios, the focal and dynamic transmissions of American Cutaneous
Leishmaniasis (ACL) occur in different patterns, depending on location depending on the variables related to the parasites,
vectors, ecosystems and the social processes of production and use of the soil. An important example of this phenomenon is the
widespread distribution and various behavior patterns of Lutzomyia whitmani, a vector that transmits three species of Leishmania:
Leishmania (V.) braziliensis, Leismania (V.) shawi and Leishmania (V.) guyanensis. This study aims to correlate different types of
Brazilian vegetation with the spatial distribution of Lutzomyia whitmani in representative areas of the Spatial Circuits of Production
of American Cutaneous Leishmaniasis in Brazilian municipalities, contributing to a better understanding of the epidemiology of

this parasite in Brazil.

To evaluate the ACL surveillance and monitoring model in Brazil, the Ministry of Health adopted the
Spatial Circuit of the disease until 2013 (Fig. 1), currently it has been adopting the composite indicator
index of cutaneous leishmaniasis (ICLT). For this study, a Geographic Information System (GIS) was
used to integrate the geographic distribution layers of L. whitmani with the vegetation cover and the ACL

Spatial Circuits in Brazilian municipalities. To calculate the correlations between the vegetation and the

presence of the vector, the SPSS was used, through the t test, the significance of the proportions of the

averages of the areas of vegetation related to the presence and absence of the vector was evaluated. Figure 1. Geographic distibution of
the 36 Spatial Circuits of ACL

production

Of the 5,570 Brazilian municipalities
analyzed here, information on L. whitmani was

oo
ﬁg Qviﬁ@m‘ found for 862 in association with the spatial

éﬁj@ = ' circuits of ACL production (Fig 2).The vector
4 Ei} 4 occurred in nearly all types of vegetation, with a
Y X S o |
) widespread distribution in: Dense Ombrophilous
J .
o .i‘ Forests, Open Ombrophilous Forests (or
a6 ,3"" g
b - transition forests), Seasonal Decidual Forests
. LY ¥
Laen ' (or deciduous woods), Seasonal Semidecidual Legend
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Figure 2. Luizomyia whitmani density, in association with Spatial Accumulation (Fig 3)
Circuits of ACL Production in Brazil, according to the Kemel - - Figure 3. Spatial ibution of Lutzomyia whi i
lechnil:ue - gt veugalalinnfyapmes(h\lps limapas.ibge. go{hrmemumsmgevaca:}j,

The use of geotechnologies reinforces the importance of the spatialization of L. whitmani in the transmission of ACL, in
areas of important spatial circuits, in association with different types of vegetation. The combination of these aspects associated
with deforestation causes an important environmental impact that favors the establishment of outbreaks in endemic areas of ACL.
Considering that environmental changes can impact the eco-epidemiology of ACL, the results obtained should be evaluated in
surveillance actions, contributing to the production of health in areas at risk for ACL associated with L. whitmani, designed to the

municipalities according to the epidemiclogical situation of the disease.
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Subject: CNPq - Suplementacédo de Contrato - [465501/2014-1]

From: Cnpq<atendimento@cnpgq.br>

Date: 25/03/22 07:02

To: jose.marengo@cemaden.gov.br,jose.marengo@pg.cnpq.br,marengojose2@gmail.com
CC: cgnac@chpq.br

Nome: Jose Antonio Marengo Orsini

Processo: 465501/2014-1

Ref: Suplementacdo

Edital/Chamada: CHAMADA PUBLICA MCTI/CNPQ/CAPES/FAPS N2 16/2014 — PROGRAMA INCT

Projeto: INCT para Mudancas Climdticas (INCT-MC)

Instituicdo: Centro Nacional de Monitoramento e Alertas de Desastres Naturais/CEMADEN-SP

Prezado(a) Senhor(a),

Comunicamos que a Diretoria Executiva do CNPg autorizou a suplementagdo de recursos para o
desenvolvimento do seu projeto, conforme discriminado abaixo:

Custeio: R$ 798.142,00
Bolsas concedidas:

Modalidade/Nivel: Apoio Técnico a Pesquisa — Nivel Médio
Quantidade: 1
Duracdo: 4 meses

Modalidade/Nivel: DTI-A
Quantidade: 1@
Duracdo: 24 meses

Modalidade/Nivel: DTI-B
Quantidade: 9
Duracao: 24 meses

Modalidade/Nivel: DTI-C
Quantidade: 8
Duracdo: 24 meses

Modalidade/Nivel: Iniciacdo Cientifica Junior - ICJ

Quantidade: 17

Duracdo: 24 meses
Para a implementacdo dessa suplementacdo, é necessario preencher o Termo Aditive que se encontra
na pagina do CNPq no enderego

http://efomento.cnpg.br/efomento/termo?token=vST25708P8556791814601018195797

e envid-lo eletronicamente com a MAXIMA BREVIDADE, clicando no botdo "Enviar ao CNPqQ".
Atenciosamente,

Evaldo Ferreira Vilela
Presidente

174




Report Year 5, Thematic Project: INCT MC Phase 2 (National Institute of Science and Technology for Climate
Change-Phase 2)

CONSELHO NACIONAL DE DESENVOLVIMENTO CIENTIFICO E TECNOLOGICO

® Diretoria de Cooperacéo Institucional
c N Pq Coordenacdo-Geral de Cooperagédo Nacional

Coordenagdo de Apoio a Parcerias Institucionais

OFICIO n® 22967/2021/COAPI/CGNAC/DCOI

Brasilia, na data da assinatura eletrénica.

Aos
Institutos Nacionais de Ciéncia e Tecnologia - INCT
Chamada INCT — MCTI/CNPg/CAPES/FAPs n® 16/2014

Assunto: Avaliagdo dos INCT da Chamada n® 16/2014 e recursos suplementares para 0s
projetos.

Processo SEI n2: 01300.007504/2021-71(Em caso de resposta, favor utilizar este numero
de referéncia).

Prezado(a) Coordenador(a),

Inicialmente, queremos agradecer o empenho e a colaboragdo no envio do
relatério parcial e demais informagdes que irdo subsidiar a avaliagdo do Programa INCT, em
andamento pelo CNPq.

Aproveitamos para registrar que, em parceria com a Academia Brasileira de
Ciéncias — ABC, sera realizado um Seminario, no inicio de 2022, para discutir a importancia
estratégica do Programa INCT para o desenvolvimento do Pais, além da realizagdo de uma
série de webinarios para divulgagao dos avangos alcangados pelos INCTs vigentes, previstos
para o primeiro semestre de 2022.

Por Ultimo, destacamos que o CNPq dard continuidade aos esforgos
realizados junto ao Fundo Nacional de Desenvolvimento Cientifico e Tecnoldgico, cujo
Conselho Diretor aprovou a destinagao de recursos para apoio aos INCTs, de modo a garantir
a liberagao dos aportes em 2022. Dessa forma, o plano de aplicagdo encaminhado por seu
INCT permanece vélido, e devera ser atendido com os recursos do FNDCT constantes da
PLOA 2022, a ser aprovada nos préximos dias.
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INCTMC2 g

INCT para Muc

INCT Climate Change Phase 2
(INCT MC Phase 2)
Ref: FAPESP 2014/50848-9
CNPq 465501/2014-1
CAPES 16/2014

Principal Researcher and Coordinator:
Jose Antonio Marengo Orsini
CEMADEN

Partial report 2020-21

1. Overview

The INCT for Climate Change Phase 2 (INCT MC Phase 2) aims to implement and develop a
comprehensive network of interdisciplinary research on global change and sustainability, and is
based on the cooperation between about 30 research groups from all regions of Brazil and 4
international research groups, involving in its entirety over approximately 350 researchers,
students and collaborators and establishing itself as one of the largest networks of environmental
research developed in Brazil.

The program consists of these thematic lines (or subcomponents):

0. Observed framework of extremes of climate variability and change and Integration among
cimponents;

Food security;

Water security;

Energy security;

Health and climate change;

Natural disasters, impacts on physical infrastructure in urban areas and urban development;
Impacts on Brazilian ecosystems in view of changes in land use and biodiversity.

oA WNR

All these components are connected via 3 integrative themes or cross cutting themes:

1. Economy and impacts in key sectors;

2. Modelling the earth system and production of future climate scenarios to study vulnerability,
impacts, adaptation and resilience;

3. Communication, dissemination of knowledge and education for sustainability.

So far the INCT MC Phase 2 scientific agenda has been developed as planned, providing scientific
excellence in various areas of global environmental change and its implications for sustainable
development. The emphasis on the impacts of global climate change on agriculture, health,
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CONSELHO NACIONAL DE DESENVOLVIMENTO CIENTIFICO E TECNOLOGICO

e Diretoria de Cooperacao Institucional
c N P q Coordenacdo-Geral de Cooperacédo Nacional

Coordenagdo de Apoio a Parcerias Institucionais

OFICIO n? 22967/2021/COAPI/CGNAC/DCOI

Brasilia, na data da assinatura eletrénica.

Aos
Institutos Nacionais de Ciéncia e Tecnologia - INCT
Chamada INCT — MCTI/CNPg/CAPES/FAPs n? 16/2014

Assunto: Avaliagdo dos INCT da Chamada n® 16/2014 e recursos suplementares para os
projetos.

Processo SEIl n2: 01300.007504/2021-71(Em caso de resposta, favor utilizar este numero
de referéncia).

Prezado(a) Coordenador(a),

Inicialmente, queremos agradecer o empenho e a colaboragdo no envio do
relatério parcial e demais informagdes que irdo subsidiar a avaliagdo do Programa INCT, em
andamento pelo CNPq.

Aproveitamos para registrar que, em parceria com a Academia Brasileira de
Ciéncias — ABC, sera realizado um Seminario, no inicio de 2022, para discutir a importancia
estratégica do Programa INCT para o desenvolvimento do Pais, além da realizagdo de uma
série de webindrios para divulgagao dos avangos alcangados pelos INCTs vigentes, previstos
para o primeiro semestre de 2022.

Por dltimo, destacamos que o CNPq darda continuidade aos esforgos
realizados junto ao Fundo Nacional de Desenvolvimento Cientifico e Tecnolégico, cujo
Conselho Diretor aprovou a destinagédo de recursos para apoio aos INCTs, de modo a garantir
a liberagao dos aportes em 2022. Dessa forma, o plano de aplicagdo encaminhado por seu
INCT permanece valido, e devera ser atendido com os recursos do FNDCT constantes da
PLOA 2022, a ser aprovada nos préximos dias.

Pauta apresentada ao CNPq
Memoéria da Reunido com o Ministro de CTl em 11 Julho 2021

i) Prorrogacédo do Prazo Atual,

O CNPq considera ser necessaria a prorrogacdo dos prazos dos processo em andamento.
Considerando que a maioria dos INCTs tém prazo até o final de 2022, a Agéncia ainda tera
tempo para estudar o novo prazo, pois este também estara atrelado ao item iii da nossa Pauta!
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Perguntado sobre a possibilidade do ato de prorrogacdo ser GERAL e depender apenas da
aderéncia e ndo da solicitacdo especifica dos INCTs o Presidente acenou com a possibilidade
de estudar internamente mecanismos que permitam esta acao

ii) Bolsas CNPq (e CAPES);

Foram apresentados gargalos com as bolsas (CNPQ) e grandes dificuldades com as Bolsas
CAPES.

Com relagédo "as bolsas CNPq que estao praticamente exauridas em varios INCTSs, a solugao
também estara atrelada ao nosso item iii.

Com relagéo "a CAPES solicitamos ao Presidente que o CNPq, na qualidade de responsavel
diretor pelos INCTs intermediasse/agendasse uma reunido com a Presidéncia da CAPES para
discutirmos o assunto e apresentar sugestdes.

O Presidente Evaldo destacou que o relacionamento com a CAPES é excelente e que propora
a reunido para a segunda quinzena deste més, pois na proxima semana estara em ferias.

Em resumo, o assunto foi bem discutido e 0 CNPq esta atento as demanda/dificuldades dos
INCTs neste assunto.

iii) Recomposicao dos 30%;

De acordo com o Presidente Evaldo: este assunto € prioridade 1! A Unica pendencia € a
dependéncia dos recursos provenientes do FNDCT (comentario: o FNDCT esta como prioridade
maxima na ABC, SBPC e CNI. Varios membros do CD-FNDCT estavam na reunido e sabiam de
todos os esforcos que estdo sendo feitos nesta direcdo. A ABC, inclusive, tem um GT focado no
tema.)

Na reunido o Presidente Evaldo destacou também que entende os 30% como cerca 3 milhdes
por INCT que foram retirados do orgamente previsto (isto considerando os que tiveram
aprovados valores proximos aos 10 milhGes. Valores aprovados menores implicardo em
“desconto proporcional”!

Na contabilidade dos 30%, o CNPq ndo considerou as FAPs, mas sim, tudo como
responsabilidade do CNPq. Entretanto, isto ndo impede que aditivos sejam realizados pelas
FAPs.

Foi claramente colocado por Evaldo e Zaira que cada INCT devera, no momento da
recomposicao, decidir pelas rubricas que deseja alocar os recursos. Esta decisao ndo sera do
CNPg, mas sim de cada INCT.

O Presidente Evaldo também mencionou os aditivos que ja foram feitos a alguns INCTs com
relacdo “a COVID-19 e Desastre do dleo.

iv) Avaliacdo dos INCTSs;

O Presidente Evaldo anunciou que estd em andamento o processo para a realizacao da
avaliacdo dos INCTs. A acédo, segundo o Presidente, estd sendo planejada em parceria com a
ABC e devera ocorrer, provavelmente em Novembro. Fizemos alguns breves comentarios e
sugestOes sobre a avaliacdo... Esperamos ter noticias mais elaboradas brevemente e assim que
tivermos partilharemos com os demais colegas Coordenadoras(es).

v) Novo Edital.

O Presidente Evaldo anunciou que teremos sim um novo edital INCT. Entretanto o
lancamento depende do orcamento 2022 e do andamento da prorrogacéo dos INCTs atuais. O
formato do edital ainda esta em estudo no CNPq...

Comentérios Finais

O Presidente Evaldo mais uma vez destacou a importancia de manter contato com os
Coordenadores de INCTs e que considera que o Grupo de Coordenadores que estiveram nas
duas reunifes: Agosto de 2020 e Julho de 2021, muito representativo do conjunto (destaco
gue temos colegas de todas as regides do pais e atuando em estados desde o0 Amazonas até
o Rio Grande do Sul!) e atuando em areas do conhecimento complementares..

A memoria aqui apresentada representa um breve extrato do que foi discutido em quase duas
horas de reunido (1h e 46 min).

Coordenadores de INCT, representando todo o Grupo.
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———————————————— — ——————————§
1. Adalberto Luis Val, INCT para Adaptacfes da Biota Aquatica da Amazoénia - ADAPTA-II.
2. Belita Kailler, INCT Informacao Quantica.

3. Elibio Leopoldo Rech Filho, INCT Biologia Sintética
4. Jailson Bittencourt de Andrade, INCT de Energia e Ambiente.
5. Jefferson Cérdia Simdes, Instituto Nacional de Ciéncia e Tecnologia da Criosfera.

6. Joado Batista Calixto, INCT INOVAMED- Inovacao em Medicamentos e Identificacédo de
Novos Alvos Terapéuticos.

7. Mauro Martins Teixeira, INCT em Dengue e Interacdo Microorganismo-hospedeiro.
8. Vanderlan da Silva Bolzani, INCTBioNat - Biodiversidade e Produtos Naturais.

9. Roberto Kant, INCT de Estudos Comparados em Administracéo Institucional de Conflitos,
da UFF.

PESQUISA ARTES JORNALISMO SOBRE REDES SOCIAIS

ANO 09 - N22 - "Esse lugar, que ndo é meu?" ISSN 2359-4705 CHAMADAS | BUSCA E OUTRAS EDICOES
O desafio da redu¢ﬁo da Por | Glaucia Pérez
vulnerabilidade das cidades em Editora | Susana Oliveira Dias

periodos de chuvas | Glducia Pérez

25/01/2022 As enchentes que ocorreram em dezembro de 2021 na Bahia e em Minas Gerais, que
alagaram cidades, destruiram pontes e interditaram estradas e deixaram inimeras
pessoas desabrigadas, sem falar das mortes provocadas, demonstraram como sao
necessarias alternativas e métodos adequados para diminuirem os riscos das enchentes
em &reas urbanas. Para os especialistas brasileiros que avaliam a vulnerabilidade,
exposicao, risco e resiliéncia das megacidades de paises em desenvolvimento, pode
haver relagao dessas enchentes com as mudangas climaticas.

yopulagdes. Poréem,
grupos de pesquisas que estudam

vulnerabilidade das cidades s enchentes Isso porque “as magnitudes de precipitacdes observadas, e as condicoes
hidrometeorologicas que desencadearam essas chuvas extremas, surpreenderam os
especialistas mais experimentais em observacao e previsao meteorologica”, afirma o
pesquisador Mario Mendiondo, coordenador do subcomponente “Hidrologia e seguranca
hidrica” do INCT Mudancas Climaticas Fase 2. Com o aumento das temperaturas a nivel
global, eventos extremos como os que temos assistido poderdo se tornar mais
frequentes e os impactos ainda maiores, considerando ainda o crescimento constante e

podem aumentar a resiliéncia dos centros

urbanos
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PESQUISA ARTES

JORNALISMO SOBRE REDES SOCIAIS

Change-Phase 2)

ANO 08 - N20 - "Coexist&ncias e cocriagdes” ISSN 2359-4705

Pesquisa aponta as dificuldades
atuais e futuras da seguranca
hidrica no Brasil | Glducia Pérez

20/08/2021

CHAMADAS | BUSCA E OUTRAS EDICOES

Por | Glaucia Pérez

Editora | Susana Oliveira Dias

e perspectivas futuras” da Revista DAE de setembro de 2020, a seguranga hidrica tem
como objetivo garantir e fornecer agua de qualidade e com quantidade satisfatoria
para a populagao atual e futura, e preservar o ecossistema. Assunto esse bem discutido
nas Ultimas décadas em movimentos sociais, por ambientalistas, em temas
econdmicos, sociais e politicos. O texto da pesquisa nos diz: “Esse tema estd ganhando
cada vez mais espago entre os lideres mundiais e nas discusses ambientais,
econdmicas e sociais”.

0 estudo considerou que a dimensao continental do Brasil faz com que cada regiao
tenha problemas e fatores relevantes que devem ser levantados especificamente para
se realizar pesquisa sobre a seguranca hidrica. Ressalta também a importéncia dos
seguintes temas para o estudo: a disponibilidade hidrica, o uso da agua, a captagéo e
tratamento de esgoto, e a gestdo hidrica. Indicou ainda como desafio o uso do solo e as
mudancas climéticas, e por fim colocou as perspectivas futuras levantadas ao logo do

PESQUISA ARTES

JORNALISMO SOBRE REDES SOCIAIS

ANO 08 - N20 - "Coexisténcias e cocriagdes” ISSN 2359-4705

Pesquisadores do INCT Mudancas
Climdticas defendem conexdo
entre cientistas e sociedade para
combate ao negacionismo e fake
news | Glducia Pérez

18/10/2021

CHAMADAS | BUSCA E OUTRAS EDICOES

Por | Glaucia Pérez

Editora | Susana Oliveira Dias

No dia 09 de agosto de 2021 foi apresentado pelo Painel Intergovernamental sobre
Mudanca do Clima - IPCC o sexto relatorio de analise (AR6) sobre as mudancas
climdticas globais. Nesse relatério foi ratificado que é “inequivoca” a influéncia
humana nas mudancas climaticas, e nos extremos climaticos devido ao aquecimento
global.

0 3° webinar do ciclo de popularizacao cientifica: “Uma gota de ciéncia, uma dose de
resiliéncia Clima, salde e resiliéncia”, realizado no dia 25-08-2021, trouxe
informacoes deste relatério para o debate em que trés pesquisadoras falaram sobre as

mudangas climaticas, saide e resiliéncia. O debate fez parte de uma série de
webindrios realizados para disseminar as pesquisas de cientistas, e melhorar a
comunicagdo entre eles e a sociedade. Participaram do debate as pesquisadoras: Dra
Regina Alvala do Centro Nacional de Monitoramento e Alertas de Desastres Naturais -
Cemaden, e membro do INCT de mudancas climaticas fase 2 do subcomponente de
“Desastres Naturais, reas urbanas, infraestrutura fisica e desenvolvimento urbano”;

180




Report Year 5, Thematic Project: INCT MC Phase 2 (National Institute of Science and Technology for Climate
Change-Phase 2)

Subject: CNPq - Suplementagdo de Contrato - [465501/2014-1]

From: Cnpq<atendimento@cnpq.br>

Date: 25/03/22 07:02

To: jose.marengo@cemaden.gov.br,jose.marengo@pg.cnpq.br,marengojose2@gmail.com
CC: cgnac@chpq.br

Nome: Jose Antonio Marengo Orsini

Processo: 465501/2014-1

Ref: Suplementacao

Edital/Chamada: CHAMADA PUBLICA MCTI/CNPQ/CAPES/FAPS N2 16/2014 — PROGRAMA INCT

Projeto: INCT para Mudancas Climaticas (INCT-MC)

Instituic&o: Centro Nacional de Monitoramento e Alertas de Desastres Naturais/CEMADEN-SP

Prezado(a) Senhor(a),

Comunicamos que a Diretoria Executiva do CNPq autorizou a suplementacdo de recursos para o
desenvolvimento do seu projeto, conforme discriminado abaixo:

Custeio: R$ 798.142,00
Bolsas concedidas:

Modalidade/Nivel: Apoio Técnico a Pesquisa — Nivel Médio
Quantidade: 1
Duracdo: 4 meses

Modalidade/Nivel: DTI-A
Quantidade: 10
Duracao: 24 meses

Modalidade/Nivel: DTI-B
Quantidade: 9
Duragao: 24 meses

Modalidade/Nivel: DTI-C
Quantidade: 8
Duragao: 24 meses

Modalidade/Nivel: Iniciagdo Cientifica Juinior — ICJ
Quantidade: 17
Duracdo: 24 meses

Para a implementacdo dessa suplementacdo, € necessario preencher o Termo Aditivo que se encontra
na pagina do CNPg no enderego

http://efomento.cnpg.br/efomento/termo?token=vST25708P8556791814681818195797

e envid-lo eletronicamente com a MAXIMA BREVIDADE, clicando no botdo “Enviar ao CNPq".
Atenciosamente,

Evaldo Ferreira Vilela
Presidente

25/03/22 09-0x
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INCTMC2

INCT para Mudangas
Climaticas - Fase 2

AGENDA REUNIAO INCT FASE Il
09 E 10 DE JULHO DE 2022

Data: 09-10 de Junho de 2022
Horario: 09h — 17h00
Local: FEA-USP

Justificativa: Reunir os participantes lideres de componente e do Comité Gestor do
INCT MC Fase 2"

Agenda preliminar:
9 Junho
09h00 —09h30 Coffee Break boas vindas

09h30 - 12h30 Cada Lider de Componente terd 10 minutos para expor seu tema/relatdrio
de pesquisa (um dos lideres devera fazer uma apresentacido integrada de cada componente)

Apresentacdo e andamento Coordenador do INCT
Apresentagdo Seguranga Hidrica

Apresentacdo Economia

Apresentacdo Modelagem

Apresentacdo Desastres Naturais

Apresentacdo Ecossistema

Apresentacdo Saude

Apresentacdo Energia

Apresentacdo Comunicagdo

Apresentagdo Seguranga Alimentar

12h30 — 14h00 Almoco
14h00 - 16h30 Discussdes
* Discussdes inter-componentes e intra-componentes

e Fstratégia para elaborar Relatorio do Ano 5 do projeto
* Uso dos recursos financeiros até o momento (FAPESP, CNPq, CAPES) -losi
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De: Jailson de Andrade <jailsondeandrade(@gmail.com>

Date: sex., 4 de fev. de 2022 as 16:37

Subject: Mensagem INCTs Ao Iustrissimo Ministro da Ciéncia, Tecnologia e
Inovagoes

To: <gm{@meti.gov.br>, Gabinete do Ministro <ministro@mecti.gov.br>

Ce: <presidente@cnpg.br>

Ao Tlustrissimo Ministro da Ciéncia, Tecnologia e Inovagdes

Astronauta Marcos Pontes

Cumprimentamos V. Exceléncia pela liberagdo do FNDCT e a possibilidade de receber
os recursos provenientes do fundo em duodécimos em 2022 e gostariamos de destacar o
Programa dos Institutos Nacionais de Ciéncia e Tecnologia, INCTs, iniciado em 2008 e
financiado pelo FNDCT, em parceria com as fundagdes de amparo a pesquisa dos
estados. Os INCTs congregam a exceléncia cientifica brasileira em dreas estratégicas,
configurando redes inter-regionais de colaboragdo com abrangéncia nacional e
desempenho académico, cientifico e tecnologico compativel com os melhores
programas internacionais.

A segunda fase foi iniciada em 2014 e formalizada em 2016, com liberagdo de recursos
em dezembro de 2016. Atualmente, sdo 102 INCTs com presenga em todas as regides
do Pais, com atuagéio em areas altamente estratégicas, tais como Saide, Ecologia e
Meio Ambiente, Ciéncias Exatas e Naturais, Ciéncias Humanas e Sociais, Ciéncias
Agririas, Engenharia e Tecnologia da Informacéo, Energia e Nanotecnologia.

Em setembro de 2021, quando o CNPgq, acertadamente, iniciou uma nova etapa de
Avaliacdo do Programa INCT e através do Processo SEI n°: 01300.007504/2021-7,
sinalizou com a recomposi¢éo orgamentaria relativa a recomposicado dos 30% dos
recursos, indevidamente cortados, o CNPq solicitou que:

...tendo em vista a possibilidade de 0 CNPq receber recursos or¢camentdrios
complementares, solicitamos o envio de um Plano de Trabalho e um Plano de
Aplicagdo para esses recursos - estimados em cerca de 30% do valor do projeto
original - detalhando a destinagio nas rubricas de capital, custeio e bolsas...

Porém, o projeto de lei (PLN 16/2021) que previa a liberagdo de R$ 690 milhdes em
créditos suplementares para o Ministério da Ciéncia, Tecnologia e Inovagio (MCTTI),
dos quais 95% (R$ 655,4 milhdes) foram suprimidos, impediu a concretizagdo do aporte
de recursos aos [NCTs e a varios outros Projetos relevantes do MCTI e,
consequentemente, do CNPgq.

Neste momento, em que os recursos do FNDCT estdo sendo liberados em forma de
duodécimos, solicitamos ao Senhor Ministro atengdo especial ao Programa INCT, uma
vez que, além da falta de recursos de custeio e de capital, também ja exauriram o valor
aportado para os projetos pelo CNPg/CAPES para as Bolsas em todas as modalidades
das atividades de Pesquisa e de Inovagio!

Senhor Ministro, neste momento em que os investimentos para C_T.I séo vitais para o
pais continuar sua lideranga na América Latina e destacado mundialmente, contamos
com a sua sensibilidade para priorizar o CNPq e o Programa INCT, pois isto significa
fortalecer o FUTURO do BRASIL!! !|
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Frontpage ClimaCom Magazine(LABJOR UNICAMP and INCT MC2)
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