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Introduction 

 Ecosystem-Based Adaptation (EBA) 
• Ecosystem services for reducing human 

vulnerability to climate variability and change 
 What scientific evidence on EBA? 

• We need this evidence to move EBA 
from concepts to action 

 Literature review 
• Peer-review papers on forests or trees and 

human vulnerability 
 Six major stories emerged from the review 
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Six major 
stories 

Forests and trees 

1. Products 

Provisioning services Regulating services 

2. Agriculture 

3. Watersheds 

4. Coasts 

5. Cities 

6. Regional climate 

Local 
adaptation 

Meso-level 
adaptation 

Regional 
adaptation (Pramova et al., forthcoming) 



THINKING beyond the canopy 

1. Products 

 Forests and trees 
• Provide safety nets for local communities coping with 

climate shocks 

• Increase livelihood diversification (anticipatory 
strategy) 

 Examples: 
• Honduras: smallholders sold timber to recover from 

asset loss due to hurricane Mitch (McSweeney, 2005) 

• Tanzania: diversification with firewood, charcoal, 
timber, fruits etc. as adaptive strategy (Paavola, 2008)  

 Issues: 
• Poverty trap? (out of the forest, out of vulnerability?) 

• Sustainability of natural resources for adaptation 

• Property rights and access 

Présentateur
Commentaires de présentation
Important to differentiate between products as safety nets for coping strategies and products as a major source of livelihood diversification for adaption strategies
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2. Agriculture 
 Trees in agriculture 

• Maintain production under climate variability and 
protect crops against extremes 

• Local shade cover, soil fertility & moisture, wind 
breaks, water infiltration 

 Examples: 
• Malawi: agroforestry with Faidherbia & Gliricidia. At 

least modest grain yields during drought (Garrity et al., 
2010) 

• Mexico: Protection of coffee from microclimate 
extremes in Mexico: control of temperature & 
humidity fluctuations, also protection from storm & 
wind (Lin et al., 2010) 

 Issues: 
• Trade-offs: production vs. resilience 

Présentateur
Commentaires de présentation
Malawi: while farmers not practicing agroforestry experienced crop failure.Mexico: Coffee is very sensitive to microclimate fluctuations – for example, the optimal temperature range for Arabica coffee is 18– 21°C. Shade trees control temperature and humidity fluctuations and can also provide protection from wind and storm events that defoliate coffee trees. In Chiapas, Mexico, research in coffee systems showed that shade decreases temperature and humidity fluctuations and reduces vulnerability to water stresses.
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3. Watersheds 
 Forests in watersheds: 

• Regulate base flows (dry seasons), peak flows (intense 
rainfall), and stabilize soil (landslide risks) 

 Examples: 
• Indonesia (Flores): Agrarian communities in the 

proximity of forested watersheds in Flores show lower 
impacts and higher profits during droughts (Pattanayak 
and Kramer, 2001) 

• Philippines: Cyclone damage linked to watershed 
deforestation (landslide, river overflows, flooding) 
(Gaillard et al., 2007) 

 Issues: 
• Trade-offs between services (e.g. more regularity but 

less total water) 

• Not enough evidence, many studies based on common 
wisdom, controversies (e.g. floods and forests) 

 

Présentateur
Commentaires de présentation
In Flores, Indonesia, tropical forested watersheds have been shown to increase base flow (i.e. the proportion of stream flow coming from groundwater in the absence of rainfall) andreduce the impacts of drought on downstream agrarian communities. Under irregular rainfall, agricultural households in the proximity of forested watersheds have higher profitsthan other households. In the Philippines, the loss of lives and widespread economic damage due to tropical cyclones in 2004 were attributed to deforestation among other factors. The heavy rainscaused landslides and debris flows from mountainous areas, and also river overflows, dam breaks and flooding. Impacts were exacerbated by the lack of forests on the slopes andwatersheds to retain the soil and reduce peak flood flows.
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4. Coasts 

 Coastal forests 
• Absorb and dissipate wave energy and stabilize 

coastal land 

• Protection from tropical storms, sea level rise, floods 
and coastal erosion 

 Examples: 
• India (Orissa): Cyclone protection. Villages behind 

mangroves suffered less losses of life, property and 
crops during 1999 cyclone (Badola & Hussain, 2005) 

• Vietnam: Reducing dyke maintenance costs. Benefits 
of $70–130 per ha/year (Das & Vincent, 2009; Tri et al., 
1998) 

 Issues 
• What level of protection from extremes? 

 

Présentateur
Commentaires de présentation
In Vietnam, economic valuations showed that planting mangroves on the seaward side of sea dykes reduced the costs of maintaining these defenses, as mangroves dissipatedestructive wave energy, stabilise the sea floor and its slope, and trap sediment.The annual benefits of mangrove restoration for dyke protection were estimated to be $70–130 per ha/year



THINKING beyond the canopy 

5. Cities 
 Urban forests & trees 

• Regulate temperature and water for resilient urban 
settlements 

• Services: Shading, evaporative cooling, rainwater 
interception, storage and infiltration 

 Examples 
• Manchester (UK): Reducing urban flood risk. Trees can 

reduce volume of surface runoff (by 5 to 6%) (Gills et al., 
2007) 

• New Jersey (USA): Reducing “urban heat island” effect and 
heat stress. Areas with mature canopies are 2.7–3.3°C 
cooler than areas without trees (Solecki et al., 2005) 

 Issues 
• Opportunity costs 

• Studies almost only in developed countries 

 

Présentateur
Commentaires de présentation
Due to their altered surface covers, where built areas have replaced vegetation, urban areas face increased rates and volume of surface runoff. Modelling has shown that adding green cover in Manchester, UK, has the potential to reduce runoff during rainfall events.Urban heat islands UHI occur due to urban surfaces, such as concrete, brick, asphalt and stone which absorb short-wave solar radiation and then re-radiate it as long-wave radiation. In New Jersey, USA, urban trees are shown to reduce both the direct (e.g. heat stress) and indirect  impacts of UHI (e.g. health impacts from air pollution). Areas with mature tree canopies can be 2.7–3.3°C cooler than areas with no trees. Trees are a better option than grasslands for greening urban areas because they are less sensitive to drought. In general, urban green spaces are very effective in reducing temperatures but cannot act as a stand-alone solution for reducing runoff. Other measures might be needed. 
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6. Regional climate 
 Forests can influence regional climate: 

• Cooling effect through increased evaporation and cloud 
cover 

• Influence on precipitation: water pumping & rainfall 
recycling 

 Examples 
• Amazon and West Africa: 40% of rainfall come from 

evapotranspiration over land (Ellison et al., 2012) 

• Sahel: Biotic pump effect  of forests, facilitating 
movements of water vapor from the Gulf of Guinea to the 
Sahel (Makarieva et al., 2009) 

 Issues 
• Controversies 

• Multiple scales involved (local, regional, global)  

• => How policies could address this role of forests? 

Présentateur
Commentaires de présentation
Tropical forests can have a cooling effect in the region through increased evaporation and cloud cover and influence precipitations through water pumping and rainfall recycling. Current estimates are that about 40% of rainfall over land masses originates from evapotranspiration over land. This influence can be over large distances: land-use change in the humid tropics can influence precipitation in the middle and higher latitudes. E.g. maps of atmospheric moisture transport suggest that virtually all water transpired by trees in East Africa will come back as rainfall elsewhere in Africa
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 Scales and evidence on EBA 
 
 
 
 
 
 
 
 
 
 

 A lot of knowledge (e.g., on forest hydrology) should be 
revisited with a climate change adaptation lens 

Conclusions 

3. Watersheds 

4. Coasts 

5. Cities 

6. Regional climate 

Meso-level 
adaptation 

Regional 
adaptation 

1. Products 

2. Agriculture 

Local 
adaptation 

More evidence 

More knowledge gaps 
and controversies 
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www.cifor.cgiar.org 

Thank you! 
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