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Drought, heat and extreme 
weather: climate forces on

food-insecurity in LAC



I. Climate Emergency – incorporate the urgency of actions into social systems 

and production systems

II. Climate agenda Sustainability agenda

III.Dimension of consequences – clear and objective mapping

IV.Mitigation ó Adaptation

The problem is facing us... Mean global 
temperature (12 
months)
• 0,65°C above the 1991-

2020 mean; 0,81°C 
(1981-2010) and 
1,52°C above the pre-
industrial (1850-
1900).
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South America– a drier and hotter continent

Reference perido: 1981–2010.
Source: State of the Climate in 2015, 
Bull. Amer. Meteor. Soc., 97 (8), 2016. 

  

 

e ultrapassaram 1.000 mm. No município de Passo Fundo, o acumulado de 
chuva chegou a 1.250 mm, ou seja, 700 mm acima da média histórica no período 
da primavera (tons em azul no mapa da figura 1a e 1b), que é de 550 mm. A 
forte chuva provocou enchentes e transtornos em diversos municípios da região.  
Vale ressaltar que a chuva na Região Sul foi uma combinação de sistemas 
meteorológicos, como frentes frias e baixas pressões, e, também, efeitos do 
fenômeno El Niño.  

 

 

(a) (b) 

Figura 1: (a) Acumulado de chuva entre os dias 23 de setembro e 21 de 
dezembro de 2023 e (b) anomalia ou desvio de precipitação (chuva) observada 
na primavera de 2023. Fonte: Inmet.  

 

Quanto às temperaturas, a primavera foi marcada por calor extremo em 
grande parte do País e eventos de ondas de calor, reflexo dos impactos do 
fenômeno El Niño, que tende a favorecer o aumento da temperatura em várias 
regiões do planeta. As temperaturas máximas e mínimas ficaram acima da 
média nas regiões Centro-Oeste, Sudeste e parte do Nordeste, com maiores 
desvios de temperatura máxima variando entre 2°C e 4ºC acima da média (tons 
em vermelho no mapa da figura 2a). Já os valores de desvios da temperatura 
mínima variaram entre 1,5ºC e 2,5ºC (tons em laranja no mapa da figura 2b).  

Durante a estação, foram observadas cinco ondas de calor, porém, a mais 
ampla e persistente ocorreu entre os dias 8 e 19 de novembro. Como resultado, 
diversas cidades registraram temperaturas máximas acima de 40°C, 
especialmente em áreas de Minas Gerais, Mato Grosso do Sul e Mato Grosso.  
Destaque para o município de Araçuaí (MG), onde a temperatura máxima bateu 
recorde de 44,8°C no dia 19 de novembro de 2023 – considerado o dia mais 
quente no histórico de medições do Brasil. 

 

  

 

 
 

 

(a) (b) 
 

Figura 2: Anomalia ou desvio de (a) temperatura máxima do ar e (b) temperatura 
mínima do ar observadas na primavera de 2023. Fonte: Inmet.  

 

Considerando a temperatura máxima durante a estação, o ano de 2023 
ficou 2,0ºC acima da climatologia de 1991 – 2020 (média histórica), à frente dos 
anos de 2015 e 2019, onde os desvios variaram entre 0,9°C e 1,7ºC. Veja a 
tabela 1 abaixo.  

Vale destacar que existem diferenças deste aquecimento nas cinco 
regiões brasileiras, porém, considerando os dados das estações meteorológicas 
do Inmet espalhadas por todo o território nacional, a primavera de 2023 foi 
considerada a mais quente do Brasil desde 1961, à frente dos anos de 2015 e 
2019, que também estiveram sob atuação do fenômeno El Niño.  

Isso pode ser resultado de uma combinação de fatores, que inclui os 
impactos do fenômeno El Niño durante toda a primavera e os efeitos do 
aquecimento global dos últimos anos.  

 

 

 
 

(a) Accumulated rain between September 23rd and September 21st
December 2023 and (b) precipitation anomaly or deviation (rain 
observed in spring 2023. Source: Inmet.

Anomaly or deviation of (a) maximum air temperature and 
(b) minimum air temperature observed in spring 2023.



• Climate change impacts are stressing agriculture, forestry, fisheries, and 
aquaculture, increasingly hindering efforts to meet human needs (high
confidence). 

• Warming has altered the distribution, growing area suitability and timing of key
biological events, such as flowering and insect emergence, impacting food quality
and harvest stability (high confidence).

• Climate change impacts everybody, but vulnerable groups, such as women, 
children, low-income households, Indigenous or other minority groups and small-
scale producers, are often at higher risk of malnutrition, livelihood loss, rising
costs and competition over resources (high confidence).

IPCC AR6 WGII Ch5

Current Impact
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Figure 12.7. Sectoral distribution of 
vulnerability levels to climate change 
for the subregions of LAC. The 
vulnerability levels are based on 
studies that include: i) databases with 
climate change vulnerability indexes 
by country and sector, ii) researches 
that implement climate change 
vulnerability indexes by sector at the 
local, national, regional or global 
scale, and iii) studies that define 
some vulnerability level based on the 
authors' expert judgment. 
The Figure shows the vulnerability and 
confidence levels for each subregion 

IPCC AR6 WGII Ch12
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Working Group II – Impacts, Adaptation and Vulnerability

Adaptation options
Policies and actions at multiple scales and the participation of
actors from all social groups, including the most exposed and
vulnerable populations, are critical elements for effective
adaptation (high confidence). {ES-Ch12}

Research approaches that integrate Indigenous knowledge and
local knowledge systems with natural and social sciences have
increased since 2014 (high confidence) and are helping to improve
decision-making processes in the region, reduce maladaptation
and foster transformational adaptation through the integration with
ecosystem-based adaptation and community-based adaptation
(high confidence). {ES-Ch12}

Health
Climate change affects the epidemiology of climate-sensitive infectious diseases in the region (high confidence). Examples are the
effects of warming temperatures on increasing the suitability of transmission of vector-borne diseases, including endemic and emerging
arboviral diseases such as dengue fever, chikungunya, and Zika. In the next decades, endemic and emerging climate-sensitive infectious
diseases are projected to increase (medium confidence). {ES-Ch12}

Barriers
The most reported obstacle for adaptation in terrestrial,
freshwater, ocean and coastal ecosystems is financing (high
confidence). There is also a significant gap in identifying limits
to adaptation and weak institutional capacity for
implementation. {ES-Ch12}
Institutional instability, fragmented services and poor water
management, inadequate governance structures, insufficient
data and analysis of adaptation experience are barriers to
address the water challenges in the region (high confidence).
{ES-Ch12}

Adaptation Options and Barriers

Figure 1: Synthesis of observed and projected impacts, distinguished for different sectors and each subregion of Central and South America. 
Observed impacts refer to a time-period of the last several decades. Projected impacts represent a synthesis across several emission and warming 
scenarios, indicative of a time-period from mid- to end of the 21st century. {Figure 12.10}
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Climate Resilient Development
Social organisation, participation and governance reconfiguration are essential for building climate resilience (very high confidence).
Dialogue and agreement that include multiple actors are mechanisms to acknowledge trade-offs and promote dynamic, site-specific
adaptation options (medium confidence). {12.5.7.2; ES-Ch12}

Initiatives to improve informal and precarious settlement, guaranteeing access to land and decent housing, are aligned with
comprehensive adaptation policies that include the development and reduction of poverty, inequality and disaster risk (medium
confidence). {ES-Ch12}

IPCC AR6 WGII Ch12



Segurança AlimentarFood security is defined by the Food and 
Agriculture Organization of the United Nations 
(FAO) as a "situation in which all people, at all 
times, have physical, social, and economic 
access to sufficient, safe, and nutritious food 
that meets their dietary needs and food 
preferences for an active and healthy life."

https://revistapesquisa.fapesp.br/as-raizes-da-fome/

Dimensions of food security:

i. Food availability
ii. Access to food
iii. Stability in access 
iv. Adequate food use

Geography of hunger (Brazil, 1940)

UN “Regional Overview of Food Security and 
Nutrition 2023”: 
- 735 million people suffer from hunger in the 
World; 43.2 million (6.5% of the population) of 
Latin America and the Caribbean 
- 2022, 247.8 million in LAC and 2.3 billion 
people (World) experienced moderate or severe 
food insecurity.



Mapping of risk (e.g. climate change extremes events)

I. Risk = f(Trend of an event happening; Exposure; (Sensitivity + Adaptive Capacity)))

II. Resilience à Capacity of a socio-ecological system to recover and resume the same 

functions after a given impact

A socio-ecological system (SES) is a 

concept that considers human and 

natural systems to be intertwined, 

interconnected, and interdependent
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Climate change à impact risk for food 
security in Brazil

Risk IPCC (2014;2022) Climate change

20502030

R
C

P
 8.5

R
C

P
 4.5

Validation 
(expert consultation)

Fo
o

d
 S

ec
u

ri
ty

Plataforma 
WEB (MVP)



Drought -> Impact Risk for 
food security

Exposure

Vulnerability

Climate 
Hazard



Critical aspects and urgent actions

i. Climate change will increase inequality 
if we do not ensure a just transition (in 
mitigation and adaptation efforts)

ii. Impacts on the most vulnerable 
communities

iii. Social organization, participation, and 
the reconfiguration of governance are 
essential for building climate resilience. 
Dialogue and agreements that include 
multiple actors are mechanisms to 
recognize trade-offs and promote 
dynamic and location-specific adaptation 
options.

i. Comprehensive and Multisectoral 
Policies 

Ø Judicialization of climate damages -
Contribute to control bodies and the 
judiciary to inform decisions regarding 
impacts 

Ø Adaptation policies that include 
development and the reduction of poverty, 
inequality, and disaster risk 

Ø Actions at multiple scales and the 
participation of actors from all social 
groups, including the most exposed and 
vulnerable populations, are critical 
elements for effective adaptation
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