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Change in Potential Evapotrasnpiration

Change in precipitation
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� Mitigation: human interventions to reduce the sources 
or enhance the sinks of GHGs

� Adaptation: adjustment of social and natural systems 
to respond to the impacts of climate change and 
variability

� Vulnerability: the degree to which a system is susceptible to or 
unable to cope with adverse effects of climate 
change/variability and extreme events

Source: IPCC (2001)



What is TroFCCA ?

� TroFCCA is an effort to promote adaptation of the management of 
tropical forests to the adverse effects of climate change through the 
assessment of vulnerability and the development of policy-oriented 
adaptation strategies;

� Initiative of CIFOR and CATIE, funded by European Commission;

� To contribute to the limited understanding of the adaptation of 
tropical forest ecosystem.
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Main Objective
To contribute to national processes of adaptation to climate 
change, in particular, efforts to streamline adaptation into 
development agenda.
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Why TroFCCA ?



Where ?

� Conducted in 3 regions
� Southeast Asia: Indonesia, Philippines (in partnership with ICRAF)
� Africa: Burkina Faso, Ghana, Mali
� Central America: Honduras, Nicaragua, Costa Rica
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TroFCCA’s general approach
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Agriculture, drinking 
water, energy, 
infrastructure, 
industry, etc.

Holistic aspects of 
environmental goods 

and services of forests

Government is our 
main partner

Forest Ecosystem
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TroFCCA’s Strategic Approaches

� Adaptation as part of the development policy
� Assessing the perspective of policy actors, strengthening 

policy dialogue through consultation

� Vulnerability assessment, not impacts
� Understanding the system and its vulnerability – focusing on 

the society and its dependence on forest ecosystem

� Landscape level focus
� Recognizing and understanding the role of landscape 

heterogeneity in providing environmental goods and services 
as well as the role of many stakeholders in managing them
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(Research theme of TroFCCA Indonesia)

Why Forest Fires?

� Forest fires cause significant negative 
impacts on the environment and socio-
economics.

� Forest fires are local, national, regional 
and international relevance.

� Forest fires are associated with climate 
conditions, and therefore are relevant 
to climate change (and climate 
variability).

��������	
����
�	���	�����
�	������	����
�
���	 ����
����



Mean economic lost of the 1997-1998 drought and fir es
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9,158Total
12Fire fighting costs

111Tourism

33Transportation

1Building and property

148Health

1,446Carbon sink
1,354Erosion and siltation

413Flood protection
631Non timber forest products
91Timber from plantations

355Lost of growth in natural forest
1,813Timber from natural forest (logged & unlogged)

Forestry

319Plantation crops

2,431Farm crops
Agriculture

Mean estimated 
economic losses  
(US$ in million)

Sector

Source: Applegate et al. (2002)



Linking climate conditions and forest fires
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1997

(Murdiyarso et al., 2004)

1989� Weather and climate conditions 
have a correlation with the 
number of hot spots and the 
extent of forest fires

Dry climate, lower humidity, 
and higher surface temperature 
is a favourable condition that 
enhances the intensity and 
extent of fires.

Indonesia experiences climate 
variability:

� seasonal 
� inter-annual
� inter-seasonal



Climate change projection over 
Indonesian region based on GCMs
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� Warmer and wetter, except the southern 
part (Java and Bali) drier.

� More rainfall, but higher temperature may 
increase Dryness Index? (water deficit)

� Some GCMs show enhanced seasonal 
variability.
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11 Models



Future climate variability
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� No clear link between drivers of inter-
annual variability (ENSO and Indian 
Ocean Dipole Mode) with climate 
change, but there is a tendency of 
increasing frequency and intensity of 
extreme climate events.

Source: NOAA

+ve DME       
(warmer SST)

-ve DME         
(colder SST)



Future recurrence forest fires in Indonesia

� Forests more vulnerable to fire in the dry season, and more 
severe when ENSO and positive Indian Ocean Dipole Mode 
occur.

� Fire events will likely to continue.
� (self combustion?)
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Adaptation strategies are needed
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