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Some relevant concepts (IPCC, 2007)

Exposure Sensitivity Adaptive
Capacity

Vulnerability

VULNERABILITY: degree to which a system is able 
or not to address the negative effects of climate 
change, including climate variability and extreme 
events. Its evaluation is based on three factors: 
exposure, sensitivity and adaptive capacity.

EXPOSURE: degree of climate stress on a unit of 
analysis. It can be represented by changes in climate 
conditions, including magnitude and frequency of 
extreme events.

SENSITIVITY: degree to which a system is affected 
positively or negatively by climate-related stimuli.

ADAPTIVE CAPACITY: ability of a system to adjust 
to climate change.

ECOSYSTEM-BASED ADAPTATION (EBA): use of 
biodiversity and ecosystem services as part of a 
broader adaptation strategy to help people adapt to 
the adverse effects of climate change.

ECOSYSTEM RESOURCES IN THE GREAT AMERICAN CHACO
The region is considered fundamental for global food production, and highly competitive thanks to the integration of production 

Ecosistemic Services

Relative Contribution of Ecosystem Services

Droughts and �oods of greater magnitude and 
frequency would compromise water availability for 
consumption and production

losses on 
consumption crops
Other crops such as rice and cotton 

stand to bene�t

alteration of 
ecosystem goods 

and products

All this can have 
negative effects on the 

Chaco’s population and 
development

What changes are expected 
in the coming decades?

decrease of
water availability

+1ºC 
Average temperature 
increases of 1°C from 
2020

extreme events
spacing of rainfall
Slight and gradual increase in average rainfall. 
Extreme events and large spacing between 
showers, which would have negative effects 
on crops

METODOLOGY 

Organic complexes are referred as levels of 
biological organization that groups a set of 
related species and ecological communities 
that share similar processes and environmental 
characteristics, and biotic and abiotic 
components (TNC, 2005), as well as their 
dependent relationship with indigenous 
peoples, peasant communities and urban 
communities, local producers and general 
population.

 Identify ecosystem services to  be 
considered and identify the ecosystem 
functions that underlie those services.

 Assign each complex a score according to 
the relative magnitude of these functions.

 Assign a score to each function according 
to their relative contribution to the 
provision of goods and services. One of 
the main sources of analysis is the surface 
of coverage and its role in the regulation 
and provision and its relation to the 
services provided.

Regulation Service Provision Services Support Services

Most ecological complexes show high regulatory processes, like 
those in the Paraguayan and Bolivian Chaco, while those in the 
and southern Argentinian Chaco show higher values, since they 
are have more naturalcoverage.

The relative values of almost all ecological complexes are 
concentrated around the mean, indicating an existing 
interaction, and further that the health of ecosystems allows 
ecosystem services that must be protected for present and 
future generations.
Major development projects that don´t address the existing 
potential could harm the current functions. Adaptation 
measures that will be proposed in the future must respect these 
potentialities.

Support Services for Wildlife, located in Paraguay and Bolivia, adjacent 
to each other, maintain a high score above average Ecological 
Complexes located in Argentina show very low scores. The relative 
values of ecosystem services support indicate that the ecological 
complexes of Alto Chaco still allow the survival of indigenous hunter-
gatherer people

Ecosystem supply services (drinking water, food, fuel, building materials and genetic resources) of organic complexes with higher 
contribution (above average) are located between Paraguay and Bolivia, which shows the good condition of the ecosystems. The 
Argentine Chaco presents more ecological complexes below average, showing a decrease of the services of forests, but also 
showing areas of extensive agricultural systems, with water supply services provided through canal systems and other 
technologies.

Detected threats clearly indicate certain vulnerabilities:

 Water regulation because of climate change and drought
 The atmospheric regulation because of invasive species and climate change
 Flood regulation by climate change, as well as regulation of �oods
 Food Provision and biodiversity, because of of loss of habitat, connectivity and diversity
 Food production because of drought 

What to do to improve adaptation to climate change?
Ecosystem-based adaptation (EbA)

The incorporation of this approach in local, 
national and regional legislation and 
practices can
limit the impact of climate change on the
population.

Diversi�cation of production crops, better 
water management,
agroforestry practices

To reduce the vulnerability of production
agriculture to climate variability and
climate change 

Regional Adaptation
strategy

Identifying common goals and responsibilities
in the three countries to reduce
Vulnerability to climate change based on 
scienti�c information.

Increased Community
awareness
and strengthening

Disclosure of challenges. Strengthening of
social capital. De�nition of action plans and
identi�cation of funding resources.

 Food Supply
 Provision of raw materials
 Water supply
 Provision of genetic resources

 Support habitats for indigenous peoples
 Support habitats for wildlife

 Climate regulation
 Atmospheric regulation
 Water regulation
 Soil Formation
 Biological control
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Status, trends and threats to 
biodiversity and ecosystem services

Component of 
Biodiversity and 

Ecosystem Services

THREAT DETECTED

Invasive 
species

Pollution 
Loss

habitat
Over-

exploitation
Climate 

Change
Fire Floods Droughts Infrastructure

Water regulation

Atmospheric 
regulation

Regulation �oods

Food Provision

Fresh water
provision

Connectivity

Habitat diversity

Nature Tourism

Biodiversity

Food production

Cause impact

Very high

High

Moderate

Low

Because of the
Tendency

Decreases

Increases

Stable

Increases
rapidly

Unknown

Supply Services: (goods)
 food
 drinking water,
 construction materials and �bers
 fuel
 Genetic Resources
Regulatory Services (services)
 habitable climate
 water of good quality
 extreme events damping
 reduction of diseases and pests
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