


Climate Change adaptation programme for the 
Central region of the Sierra Madre oriental

exeCutive summary

Climate change poses a growing threat to Mexico’s ecosystems and communities. Cou-

pled with climate variability and socio-economic factors, such as changes in land use, it 

has adverse effects on ecosystems and livelihoods in rural communities. Regional and 

local planning tools are therefore required to implement climate change adaptation and 

mitigation strategies. 

 

One example is the Central Region of the Sierra Madre Oriental mountain range (RCSMO, 

for its initials in Spanish), whose biodiversity-rich ecosystems are vulnerable to climate 

change. This has an impact on local communities, because their livelihoods depend pri-

marily on the area’s natural resources. 

 

Hence it is vitally important to assess the resilience of the 
ecosystems and the ability of local communities to cope with 
the effects of climate change. In 2010, the National Commission 
of Natural Protected Areas (CONANP) responded by developing 
the Climate Change Strategy for Protected Areas (ECCAP). 
 

The Climate Change Adaptation Programme for the Central Region of the Sierra Madre 

Oriental (PACC-RCSMO) is an essential part of this project. The area of intervention is ap-

proximately 2.15 million hectares, covering parts of the states of Tamaulipas, San Luis Po-

tosí, Hidalgo, Puebla and Veracruz and portions of three major river basins� which drain into 

the Gulf of Mexico (Pánuco, San Fernando-Soto la Marina and northern Veracruz). 

 

Four natural protected areas (NPAs) were established in the RCSMO region. Three of them 

are federal NPAs and the fourth NPA is set to be declared. 



The PACC-RCSMO is a basic decision-making tool for the implementation of adaptation, 

mitigation and monitoring strategies in the Central Region of the Sierra Madre Oriental. 

The main objective of the programme is to propose strategies that serve as a reference 

to guide action in this field. The information used in the programme is largely based on a 

multi-level vulnerability analysis of the dangers of climate change to the livelihoods of the 

local population and the area’s ecosystem processes, conducted as part of the Climate 

Change and Protected Area Management Project. 

 

This Project was carried out jointly by CONANP in cooperation with the Deutsche Gesell-

schaft für Internationale Zusammenarbeit (GIZ) on behalf of the German Federal Ministry 

for the Environment, Nature Conservation, Building and Nuclear Safety (BMUB).

 

The programme proposes a series of adaptation, mitigation and monitoring strategies, 

which take into account the interaction between ecosystems and communities. Some com-

loCation of the Central region of the Sierra Madre oriental Mountain range (rCSMo)

federal natural ProteCted areaS (anP) and other ConServation areaS

1. the Sierra del abra tanChiPa bioSPhere reServe (SAN LUIS POTOSÍ).
2. the Xilitla Priority ConServation area (SAN LUIS POTOSÍ).
3. neCaXa river baSin natural reSourCeS ProteCtion area (PUEBLA).
4. Cloud foreSt Priority ConServation area (HIDALGO).
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munities have, for example, developed activities such as extensive livestock farming, which 

intensifies the use of natural resources and results in deforestation and the slow regen-

eration of forest ecosystems. There are, however, also examples of communities that have 

contributed to conserving ecosystems through agro-ecological practices, such as the pro-

duction of shade-grown coffee.

 

These socio-environmental interactions can determine the type of response to climate 

events or socio-economic factors, such as changes in land use and natural resource man-

agement. The PACC-RCSMO incorporates the concept of Ecosystem-based Adaptation, 

which involves improving the adaptive capacity of communities and ecosystems through 

the sustainable use of available environmental resources.
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The ecosystems associated with these types of vegetation provide environmental or eco-

system services that benefit local communities. However, these ecosystems are threat-

ened by increasingly intensive, unsustainable human activities. These include rapid de-

forestation, the clearing of land for crop and livestock farming and excessive and illegal 

logging. If these developments continue in the RCSMO, the benefits provided by eco-

system services will be reduced. This will in turn make the ecosystems and the species 

and people living in them more vulnerable to the threats posed by climate change and 

climate variability. 

Some species in danger of extinction are:
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bosque de pino y encino
(Temperate forests).

selva baja caducifolia
(Deciduous forests).

bosque mesófilo de montaña
(Cloud forests).



An analysis of climate trends reveals that from 1954 to 2008 there was an increase in ex-

treme events such as warmer days and colder nights (next figure). 

 
trend PerCentage of dayS Per year MaXiMuM teMPerature eXtreMeS are PreSented 
(1954-2008)

 

These trends have adverse effects on ecosystems and on the livelihoods of the communi-

ties in the region. For example, Huasteca Potosina has seen a reduction in the productivity 

of corn crops, partly because the average monthly maximum temperature for May rose by 

almost three degrees over the period 1990 to 2011 (Ávalos et al., 2012). This problem is 

compounded by the increased incidence of pests and the shortage of water for crop ir-

rigation. It is also predicted that certain types of vegetation – such as cloud forests – will be 

exposed to more frequent wildfires and soil erosion. This will lead to a loss of biodiversity 

and a decline in environmental services. 

 

One of the results emerging from the PACC was the development of a toolkit to analyse the 

vulnerability of ecosystems and local communities in Mexico’s NPAs. The toolkit fosters the 

participatory process in designing adaptation, mitigation and monitoring strategies and 

actions. Through the PACC-RCSMO information could be generated and used in combina-



tion with available scientific and local knowledge to ensure the coherence of the region’s 

social, environmental, cultural and economic context and the actions to be implemented by 

CONANP and other institutions present in the region. 

 

The adaptation, mitigation and monitoring strategies developed by the PACC-RCSMO in-

clude sustainable natural resource management, ecosystem conservation and restoration, 

diversification of economic activities, promotion of social organisation and cohesion and 

capacity building for pest prevention and control. These activities are part of a general cli-

mate change adaptation approach focusing on the multiple social, economic and cultural 

benefits for local communities. The strategies also address issues such as the availability of 

information about ecosystems and communities, the creation of knowledge networks and 

stakeholder training. 

 

The proposed strategies can be implemented throughout the RCSMO region and in other 

parts of Mexico, as they focus on priority vegetation types, such as cloud forest, low decidu-

ous forest and temperate forest. 

 

Similarly, the approach and methodology used for the field work with the communities can 

be replicated in other parts of the NPAs.
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