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Subregiones

Sub-regions included in this chapter:

1. South Central America (CA)

2. Northwest South America (NWS)

3. North South America (NSA)

4. South America Monsoon (SAM)

5. Northeast South America (NES)

6. Southeast South America (SES) 

7. Southwest South America (SWS) 

8. South America (SSA)
The climatic sub-region SCA from WGI includes the 
southern part of Mexico, a country assessed in Chapter 
14 (North America)



Vulnerabilidad

Spatial and sectoral 
distribution of 
vulnerability levels to 
climate change for CSA 
The vulnerability levels are based on studies 
that include: a) databases with climate change 
vulnerability indexes by country and sector 
(Data and Climate Vulnerable Forum, 2012; 
CAF, 2014; ND-Gain, 2020), b) researches that 
implement climate change vulnerability 
indexes by sector at the local, national, 
regional or global level and c) studies that 
define some vulnerability level based on the 
authors' expert judgment. Sectors in grey 
colour are under assessed.
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Figure 12.2: Spatial and sectoral distribution of vulnerability levels to climate change for Central America (CA), 2 

Northwest South America (NWS), North South America (NSA), South America Monsoon (SAM), Northeast South 3 

America (NES), Southeast South America (SES), Southwest South America (SWS), and South America (SSA). The 4 

vulnerability levels are based on studies that include: a) databases with climate change vulnerability indexes by country 5 

and sector (Dara and Climate Vulnerable Forum, 2012; CAF, 2014; ND-Gain, 2020), b) researches that implement 6 

climate change vulnerability indexes by sector at the local, national, regional or global level and c) studies that define 7 

some vulnerability level based on the authors' expert judgment. Sectors in grey colour are under assessed. Detailed 8 

methodology can be found in Appendix 12.A 9 

 10 
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Peligros observados y proyectados
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Figure 12.4: Observed and projected hazards and impacts for the sub-regions of Central and South America. Hazard 4 

types are consistent with definitions in IPCC Working Group I. Impacts are distinguished for main sectors and 5 

components (or systems) therein. Observed hazards and impacts refer to a time-period of the last several decades. 6 

Projected hazards and impacts represent a synthesis of a time-period from mid- to end of century and across several 7 

emission scenarios.   8 

 9 
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Figure 12.5: Left panel: Synthesis of observed and projected impacts for the sub-regions of Central and South America, 2 

and for main sectors. Observed impacts refer to a time-period of the last several decades. Projected impacts represent a 3 

synthesis of a time-period from mid- to end of century and across several emission scenarios. Right panel: Annual mean 4 

temperature trend for Central and South America based on an ensemble mean for 1980–2014; projected change in 5 

annual mean temperature for the end of the 21st century based on CMIP6 for SSP2-RCP4.5 scenario relative to 1986–6 

2005.   7 

 8 
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In most sub-regions, crop, livestock, fisheries and food systems in general show moderate to high impacts of 10 

climate change over the observed period (medium confidence) which is also projected for the future where 11 

corresponding evidence is available. The evidence for climate change impacts is more scattered for several 12 

human systems, including cities and infrastructure, health, poverty, livelihoods, migration, conflict, 13 

Indigenous knowledge and local knowledge. The impact level varies from low to high, as do the respective 14 

confidence levels; for several sub-regions and system components and assets, no assessment could be made 15 

due to missing evidence in the literature, pointing to important knowledge gaps for these important human 16 

systems. 17 

 18 

The assessment of key observed and projected impacts and risks shows that in the CSA region several 19 

systems are already approaching critical thresholds under current warming levels, most notably glaciers in 20 

the Andes and coral reefs in Central America, and further Ocean and coastal ecosystems in virtually all sub-21 

regions. Some systems could cross these thresholds with different levels of reversibility depending on the 22 

degrees of future warming, namely glaciers in the Andes and coral reefs in Central America which will show 23 

partial but irreversible loss already under low levels of warming (RCP2.6) (high confidence). The risk of 24 

large-scale ecological transformation of the Amazon forest, i.e. a transition from tropical forest into other 25 

biomes such as seasonal forest or savannah, is now assessed with medium confidence, with the extent of the 26 

transformation depending on the level of future warming. 27 

 28 

Of major concern are systemic risks where critical infrastructure and public service system capacities are 29 

surpassed due to storms, floods and epidemics with cascading impacts through vulnerable systems and 30 

populations and economic sectors. The COVID-19 crisis has exposed the existing vulnerabilities in 31 

important systems, in particular health systems and public service (Phillips et al., 2020). However, tipping 32 

points in social systems are poorly understood (Bentley et al., 2014; Milkoreit et al., 2018), and there is 33 

missing evidence to inform understanding about which level of compound climatic, environmental and 34 

socio-economic stressors social systems withstand in CSA. 35 



Opciones de adaptacion 

•Información climática

•Seguros

•Planes de contingencia

•Producción sustentable

Riesgos de inseguridad 
alimentaria debido a 

sequías

•Toma de decisiones bajo 
incertidumbre

•Planificación

•Gestión de desastres

Riesgos para la vida y la 
infraestructura debidos 

a inundaciones •Planificación

•Soluciones basadas en la 
naturaleza

•Procesos participativos

•Monitoreo

Riesgo de inseguridad 
hídrica

•Gestión del riesgo

•Zonificación

•Entre otras 

Riesgo sistémico
•Investigación 

•Servicios 

Riesgos sobre la salud

•Conservacíón

•Restauración

Riesgo debido a la 
transformación de la 

Amazonía •Investigación 

•Planificación

•Soluciones basadas en la 
naturaleza

Riesgos en oceanos y 
sistemas costeros



Impactos y riesgos asociados para 4 sectores
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Figure 12.7: Impacts and risks associated with four key areas. How the level of global warming affects impacts and/or 2 

risks in four key geographic areas in Central and South America, and the sensitivity of four associated key risks to 3 

climate change in each area. [PLACEHOLDER FOR FINAL ORDER DRAFT: to be updated/refined]. 4 

 5 
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12.6.3 Feasibility Assessment of Adaptation Options 7 

 8 

An assessment developed according to Singh et al. (2020) was carried out to understand feasibility of 9 

adaptation options relevant for CSA in five dimensions (see table 12.8). For the case of agri-food system, the 10 

adoption of agroforestry provides a more diverse and sustainable agricultural production, where farmers 11 

maintain or improve their current production by incorporating suitable trees that ameliorate climatic 12 

conditions. On the other hand, it is recognized that the initial investment and time until trees start to produce 13 

may create economic vulnerability. Therefore, there is a need to design adequate programs and allocate 14 

resources for agroforestry systems implementation, as well technical assistance and training. Also, some 15 

market schemes such as payment for ecosystems services and certification can assist to reduce this 16 

vulnerability. 17 

 18 

 19 

Table 12.8: Feasibility assessment of examples of adaptation options for CSA region [PLACEHOLDER FOR FINAL 20 

ORDER DRAFT: to be updated with more adaptation options]. 21 

System 
Adaptation 

option 
Evidence Agreement 

Dimension assessed 

Economic 
Techno-

logical 
Institutional Social 

Environ

mental 

Geo-

physical 



Análisis de factibilidad

Economic Technological Institutional Social Environmental Geophysical

Food, fiber and other ecosystem products Agroforestry Medium High No effect
Potential 

barriers

Significant 

barriers

Potential 

barriers
No effect

Potential 

barriers

Dimension assessed 
System Adaptation option Evidence Agreement

Assessment developed according to Singh et al. (2020) was carried out to understand feasibility of adaptation 
options relevant for CSA in five dimensions 



Mensajes desde el ES (vulnerabilidad)

1. Central and South America is highly exposed and vulnerable to climate change

2. The Amazon forest, one of the world’s largest biodiversity repositories, is highly vulnerable to observed drought

3. Ocean and coastal ecosystems are highly vulnerable and impacted by climate change and derived-hazards 

4. Species distribution in terrestrial, freshwater, ocean and coastal ecosystems is changing due to increasing temperature

5. Climate change in the Andes causes glacier loss and increases forest fragmentation

6. The Andes, the dry areas of the Amazonia, northern Brazil and the northern countries in Central America are more 
sensitive to climatic-related migrations and displacements than the rest of the region

7. Extreme precipitation events (floods and droughts) have impacted agricultural production in the region risking food 
security

8. Changes in timing and amount of precipitation are impacting agricultural production 

9. The observed impacts of climate change include a wide-spectrum of conditions especially affecting the epidemiology 
of infectious diseases

10. The impacts of climate change are more severe for women because of socially constructed gender norms and 
associated structural gaps more severely affecting women



Mensajes desde el ES (adaptación)

1. Adaptation initiatives in ocean and coastal ecosystems are mainly focused on the implementation of conservation and 
protection measures 

2. In the agriculture and forestry sectors, the main adaptations strategies observed are soil and water management, crop 
diversification, climate-smart agriculture, early warning systems, shifting plantation upward to avoid rising temperature 
and plagues, and improved management of pastures and livestock

3. Adaptation initiatives for cities in the region have included solutions in regulation, planning, sanitation, and housing

4. Adaptation initiatives for the health sector are mainly focused on subsidizing early warning systems, forecasting 
models, producing health vulnerability maps and surveillance of infectious diseases 

5. Indigenous knowledge and local knowledge play an important role in adaptation and are vital components of many 
social-ecological systems
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