
Community-Focused Investments to Address Degradation and Forest Deforestation (RRP INO 47084) 

Climate Risk Assessment and Management 

I. BASIC PROJECT INFORMATION 

Project Title: Community-Focused Investments to Address Deforestation and Forest 
Degradation 

Project Budget: US$ 18.7 million ($17 million from Forest Investment Program and $1.7 million 
equivalent from the government, through exemption of taxes and duties) 

Location: Kapuas Hulu and Sintang districts, West Kalimantan Province 

Sector: Agriculture, natural resources and rural development 
Subsector: Forestry - Land-based natural resources management 

Themes: environmentally sustainable growth, inclusive economic growth, regional integration 

Brief Description  
Deforestation, forest degradation and peat decomposition account for up to 60% greenhouse 
gas (GHG) emissions in Indonesia. Continued forest degradation will deplete key ecological 
functions for agriculture, which would particularly affect the rural poor and reduce their resilience 
to climate change impacts. As forests cover 70% of Indonesia’s land area, the country’s 
ambition to reduce GHG emissions by 29% from business as usual levels by 2030 can be 
achieved only by protecting its forests. The importance of forest protection to combat climate 
change is also a key feature in the recently concluded Paris Agreement. Efforts to reduce forest 
loss and promote sustainable forest management are also critical to achieve sustainable 
development. 
 
In West Kalimantan, forests play an important role in the economic development and 
environmental sustainability of the province. Within the province, the districts of Sintang and 
Kapuas Hulu hold the second and third largest state forest area, and form part of the Heart of 
Borneo region, where Brunei Darussalam, Malaysia and Indonesia collaborate to protect the 
natural resources. However, about 667,383 ha of forest area in the province was degraded in 
2013 and around 3,356 ha lost mainly due to forest fires.  
 
To address key drivers of deforestation and forest degradation, the project will implement 
community-focused REDD+ activities (e.g., community-based land use planning, community-led 
forest monitoring and forest fire management, community-assisted forest regeneration and 
maintenance, community-based ecotourism) in four forest management units (FMUs) —three in 
Kapuas Hulu district,1 and one in Sintang district. It will strengthen institutional and technical 
capacity of local governments, and provide support to harmonize subnational fiscal policies on 
REDD+ with national policies, establish non-monetary incentives, and strengthen REDD+ 
monitoring and safeguards information systems.  
 
The expected impact will be environmental and livelihood benefits increased. The outcome will 
be REDD+ implementation in project areas of West Kalimantan province improved. The project 
forms a part of Indonesia’s forest investment plan and will complement the Forest Investment 
Program (FIP) projects administered by the World Bank and International Finance Corporation, 
including the FIP Dedicated Grant Mechanism for Indigenous People and Local Communities, 
which supports capacity and institutional building aspects for the local communities. 
 
Climate change, manifested through increased temperature, low rainfall in dry season and high 
precipitation in wet season, is expected to increase the risk of forest fires, droughts, and floods 
respectively. Analysis of climate models suggests that a temperature increase of about 1.8oC 

                                                           
1
  Two production FMUs and two conservation FMUs in Betung Kerihun and Danau Sentarum National Parks. 
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may lead to higher evapotranspiration, lower soil moisture, and periodic droughts, which will 
increase the stress in crops. Risk of forest fires is elevated during prolonged warm periods, 
promoting easier ignition and faster spread. Uncontrolled fires increases with forest clearance 
and impacts of climate change, including El Nino-induced droughts. Increased precipitation, on 
the other hand, increases the incidence of floods and landslides, aggravated by high rate of 
deforestation and forest degradation. The vulnerability rating for most of Kalimantan is medium, 
as per “BIMP-EAGA Climate Change Vulnerability Assessment” published by ADB in April 2015. 

 

II. SUMMARY OF CLIMATE RISK SCREENING AND ASSESSMENT 

 
A. Sensitivity of Project Component(S) to Climate/Weather Conditions and 

Sea Level 

Project outputs: 
1. Community-

focused and 
gender-responsive 
REDD+ pilot 
projects in Kapuas 
Hulu and Sintang 
districts 
implemented. 
 

2. Provincial REDD+ 
strategy in West 
Kalimantan 
effectively 
implemented. 
 

3. Subnational fiscal 
policies on REDD+ 
harmonized with 
national policies. 

Sensitivity to climate conditions 
1. Activities under output 1 including (i)  rehabilitating 6,000 ha of 

natural degraded forests through community-based assisted natural 
regeneration; (ii) bringing 1,880 ha of deforested land under 
improved community-based agroforestry systems (e.g., rubber and 
coffee, gaharu and coffee); (iii) formulating community-based forest 
management agreements between villages and FMUs to cover 
about 17,000 ha; (iv)  protecting 5,000 ha of natural forests directly 
and 91,000 ha indirectly from fires through community-based fire 
management; (v) improving home garden systems to produce cash 
crops like kemiri sunan and dragon fruit; (vi) small-scale village 
industries and eco-tourism; and (vii) small-scale village 
infrastructure, including minor road improvement, electrification with 
solar panels and micro-hydro installations, and drinking water 
installations may be sensitive to the following climate/weather 
conditions: 
 

 Increase in temperature increases the incidence of forest fires, 
influencing project decisions on selecting species with higher 
fire tolerance. 

 Increase in temperature may bring about increase in the 
potential for moisture deficit from higher evapotranspiration, 
periodic drought, and increased incidence of pests (molds, 
fungus, etc.) leading to stress in (tree) crops. Weather/climate 
conditions may influence project decisions with regards to the 
choice of improved (tree) crops for agroforestry, the selection of 
native species for assisted natural regeneration, introduction of 
crop diversity in home gardens, and diversification in other 
activities. 

 Increased precipitation can potentially increase the risk of 
flooding and landslides. The small-scale infrastructure activities 
may be potentially vulnerable to the increased risk or incidence 
of landslides and flooding. In particular, the construction of 
minor roads in sloping areas, micro-hydro installations and 
drinking water installations are vulnerable. 

Outputs 2 & 3 are not sensitive to climate/weather conditions as they 
are mainly policy-based interventions. 
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B. Climate Risk Screening 

 
1. Risk Topic and Description of the Risk 

 
1. Historical and projected changes in temperature. Figure 1 shows an increase in the 
average monthly temperature from the period 1960-1990 to 1990-2012, and temperature 
variability relative to the baseline period of 1960-1999 calculated for the 2040-2059 period.  
 
Figure 1: Historical monthly temperature from 1960-1990 and 1990-2012, and temperature 
variability using the A22 climate change scenario (2040-2059) relative to the 1960-1999 baseline 
period, with the models CGCM3.1 (blue), HadCM3 (yellow) and MK3.5 (orange) (left, oC). 

 
Source: WorldBank Climate Change Knowledge Portal. 
 
 
2. Historical and projected changes in precipitation. Figure 2 illustrates that average 
monthly precipitation particularly during the wet season has generally increased from the period 
1960-1990 to 1990-2012. Precipitation variability relative to the baseline period of 1960-1999 
calculated for the 2040-2059 period in West Kalimantan, are presented in the figure below: 
 
Figure 2: Average monthly precipitation, and precipitation variability using the A2 climate 
change scenario (2040-2059) relative to the 1960-1999 baseline period, with the models 
CGCM3.1 (blue), HadCM3 (yellow) and MK3.5 (orange) (right, mm).  

      
Source: WorldBank Climate Change Knowledge Portal. 

                                                           
2
  The A2 “storyline and scenario family describes a very heterogeneous world. The underlying theme is self-reliance 

and preservation of local identities. Fertility patterns across regions converge very slowly, which results in 
continuously increasing population. Economic development is primarily regionally oriented and per capita economic 
growth and technological changes are more fragmented and slower than other storylines”. (IPCC) 
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The climate models consulted do not show a significant correlation either in the temperature 
anomaly or the precipitation anomaly for the project area and the temporal horizon. However, in 
terms of the vulnerabilities identified by the AWARE risk screening tool, some potential impacts 
can be identified. 
 

C. Impact Assessment 
 

3. Temperature increase. Predicted temperature increase of about 1.8oC increases the 
risk of forest fires. High atmospheric temperature dries leaves and twigs, allowing them to ignite 
and burn faster by the slightest spark, which adds to the spread of forest fires. 
 

4. Precipitation decrease in dry season. The precipitation decrease during the dry 
season is not consistently predicted. The +35, +18, and -24 mm given by the CGCM3.1, 
HadCM3 and MK3.5 models, respectively, are inconclusive, but in combination with the 
predicted temperature increase, the potential stress in (tree) crops increases due to moisture 
deficit from higher evapotranspiration. Reduced precipitation exacerbates pressures on water 
availability and increases risk of drought conditions. 
 

5. Precipitation increase in wet season. An increased risk of flooding and landslides is 
primarily related to increased precipitation. The CGCM3.1 and HadCM3 show an increase in 
annual precipitation of 102 and 161 mm, respectively, while the MK3.5 model shows an annual 
decrease in precipitation of 84 mm. The effect is more pronounced in the wet season (Sept-
May) than in the dry season (Jun-Aug). 

 
a) Vulnerability Assessment 

 
6. An ADB study3 generated multivariable exposure, sensitivity, and adaptive capacity 

index maps for BIMP-EAGA subregion. Figure 3 shows the climate change vulnerability maps 
for Kalimantan province. The exposure index map in Figure 3a shows high exposure to climate 
change in West Kalimantan. The climate change projection variables or indicators included in 
the exposure index mapping include average high temperature, consecutive dry days, 5-day 
rainfall, heat wave duration index, hot days temperature, hottest temperature, number of dry day 
periods, and wet day rainfall. All of the climate variables were normalized and the map is 
generated by assuming equal weights (12.5%) or equal degree of importance for all the 
variables. 
 
7. The sensitivity index map in Figure 3b illustrates low to medium sensitivity of West 
Kalimantan to climate change. Sensitivity variables or indicators used were percent flood plain, 
multi-hazard economic loss risk, multi-hazard frequency, relative water stress index, and total 
population. The index map is generated by assuming equal weights (20%) for all sensitivity 
indicators. 
 
8. In terms of adaptive capacity, Figure 3c demonstrates high vulnerability of West 
Kalimantan. Due to limitations in geospatial data, the study used irrigation equipped area as the 
only indicator for adaptive capacity. 
 

                                                           
3
  BIMP-EAGA Climate Change Vulnerability Assessment. 2015. Asian Development Bank. Manila. Philippines. 



5 
 

9. The vulnerability index for West Kalimantan is medium (Figure 3d), ranging from 0.3-0.4 
which may be due to its high rate of deforestation, making it vulnerable to the effects of 
increased flooding, drought, and changes in seasonal rainfall pattern resulting from climate 
change. Dry spells intensified by climate change, especially during periods coinciding with the El 
Nino cycle, could worsen the occurrence of forest fires. Large forest fires occurred in 1997 and 
1998, during which 1.8 million ha of land was destroyed.4 Likewise, forest fires and associated 

haze in 2015 were significant leading to declaration of a state of emergency in West 
Kalimantan. 

 
Figure 3. Climate Change Index Maps of Kalimantan 

    
(a) Exposure Index Map                                   (b) Sensitivity Index Map 

 

     
(c) Adaptive Capacity Index Map                   (d) Climate Change Vulnerability Index Map 

Source: BIMP-EAGA Climate Change Vulnerability Assessment (2015) 

  

                                                           
4
  Siegert F, Ruecker G, Hinrichs A, Hoffmann Aa. Increased Damage From Fires in Logged Forests During Droughts 

Caused by El Niño. Nature 414, 437-440. Nature Vol. 414. 
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b) Climate Risk Classification [Low, Medium and High] 
 
10. Project area is classified as “medium” for precipitation decrease; “low” for temperature 
increase and precipitation increase. 
 

c) Climate risk assessment  
 

11. An initial climate risk screening for the project was undertaken, resulting in a 

classification of "low". Subsequently, an AWARE assessment was undertaken which resulted in 

a "medium" classification. The results of AWARE assessment are in Appendix 1. 

 
12. Increased temperature.  Increased temperature may exacerbate pressures in water 
availability, accessibility, and quality, and increase the risk of forest fires. As fires increase in 
frequency, they will threaten not only the livelihood of families working on the forest sector but 
the sustainability of the ecosystem as well. Protection of forests through community-based 
forest fire management, including adaptation of cultural practices that reduces the risk of forest 
fires (beekeeping, fish drying) should be considered. 
 
13. The predicted increase in temperature over the next 25 years impacts the selection of 
tree species in especially agroforestry (and to a lesser degree the selection of native species for 
the assisted natural regeneration). The typical lifetime of agroforestry tree species is 25 years. 
The predicted temperature increase of about 1.8oC may lead to an increase in 
evapotranspiration of 11-36%. This should be taken as a first-order estimate because many 
other factors for which no climate change forecast is available influence evapotranspiration 
(such as cloud cover impact on the radiation balance, changes in wind patterns, and changes in 
relative humidity).  
 
14. Evapotranspiration from rubber plantations is about 1,125 mm/year. In the extreme 
scenario of 36% increase in evapotranspiration, the annual soil water requirement is about 
1,500 mm. Evapotranspiration from coffee plantations is about 1,620 mm/year. With a 36% 
increase in evapotranspiration, the annual soil water requirement is 2,200 mm. For gaharu trees 
(Aquilaria spp.) no information on evapotranspiration could be found, but given that the species 
is native to West Kalimantan it may be expected to be well-suited to the environment. 
 
15. Given that the annual precipitation in the reference period 1900-2009 exceeds 3,900 
mm/year and that there is no distinct dry season (Jun-Aug average precipitation still exceeds 
700 mm) the vulnerability in agroforestry trees to moisture stress due to a decrease in annual 
precipitation is considered to be very low. 

 

16. Decreased precipitation in dry season. Reduced precipitation during critical times of 
the year implies increased water stress on ecosystem services and economic sectors that rely 
on stable water supply, high drought risk, uncertain water availability, and consequently lower 
agricultural yields and lower food production.  

 

17. Decreased precipitation also increases the risk of forest fires. The combined effect of 
projected reductions in precipitation during dry seasons in areas that have high fire risk (often 
due to deforestation) shows that climate change is likely to enhance the fire risk in the project 
area. Climate resilient forest management practices would reduce fire risk. 
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18. Increased precipitation during wet season. Increased frequency and intensity of 
precipitation particularly during the wet season may lead to high flood and landslide risks. 
Floods and landslides are by far the two most damaging climate-related hazards in the region. 
Some of the 17 villages in which the project operates are subject to periodic flooding after heavy 
rainfall, but catastrophic flooding with loss of life and property are not reported. The small-scale 
infrastructure activities are potentially vulnerable to the increased risk or incidence of flooding 
and landslides. In particular the construction of minor roads in sloping areas, micro-hydro 
installations and drinking water installations are vulnerable. 

 

19. An over-abundance of rain and flooding also have severe impacts on food supplies or on 
human health causing epidemic disease outbreaks. In West Kalimantan, flooding events were 
strongly correlated to outbreaks of malaria and other epidemic diseases.  

 

20. Increased extreme weather events. Decreased precipitation translates to increased 
drought risk. Prolonged drought in turn is projected to worsen the impacts of forest fires. Flood 
and landslide risk is high and is projected to increase in West Kalimantan.  

 

21. Impacts on agriculture and food security. Increased water stress due to climate 
change will have adverse impacts on rice production and food security unless measures to store 
or manage water are initiated in the project area. Drier temperatures may worsen the effects of 
land conversion to agricultural areas.  Dry spells intensified by climate change, especially during 
periods coinciding with the El Nino phenomenon could worsen the occurrence of forest fires and 
their associated effects on soil erosion, which will adversely affect downstream agricultural 
areas. Incidence of pests and disease, particularly brown plant hoppers (Nilaparvata lugens) 
increase significantly during La Nina years due to higher rainfall. 

 

22. Impacts on forestry. Increased temperature results to more frequent forest fires that 
have significant impacts on biodiversity and wildlife habitat. Reduced rainfall and deforestation 
will result in a reduction of forest productivity and threaten forest-based livelihoods. 

 

23. Impacts on water resources. In West Kalimantan, water during the rainy season is 
abundant with 389,689 m3 while water demand is only 2,505 m3. Water availability is not likely to 
be impacted by projected climate change in the province. 

 

III. CLIMATE RISK MANAGEMENT RESPONSE WITHIN THE PROJECT 

 
24. Project activities directly addressing identified climate risks are mainly centered in 
Output 1. Community-focused and gender-responsive REDD+ pilot projects in Kapuas Hulu and 
Sintang districts implemented: 
 

1. Selection of drought and flood tolerant species for regeneration. 
2. Rehabilitate 6,000 ha of degraded land through community-based assisted natural 

regeneration. Native species will be chosen to favor species that are tolerant to 
either drought or flooding. Additionally, species with higher fire tolerance will be 
selected where possible. 

3. Bring 1,880 ha of deforested land under improved community-based agroforestry 
systems (rubber and coffee, gaharu and coffee). In the selection of tree species for 
the agroforestry activities, improved drought- or flood-resilient species providing a 
higher yield than the currently present species will be introduced. Resilience to 
incidence of pests and diseases associated with changing temperature and moisture 
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regimes in these improved species will be considered, with specific reference made 
to such requirements in the project documentation. 

4. Formulate community-based forest management agreements between villages and 
FMUs to cover about 17,000 ha. 

5. Protect 5,000 ha of additional natural forest directly and 91,000 ha indirectly from fire 
will be addressed through community-based forest fire management, including 
establishment of fire brigades to fight fires, provision for equipment and training, and 
adaptation of cultural practices involving fires to reduce the risk of wildfires (improved 
honey collection and fish drying techniques). 

6. Improve home garden systems to produce cash crops like kemiri sunan and dragon 
fruit. For home garden activities, species used are annual or with shorter life spans, 
so the vulnerability of species survival or productivity to climate change is reduced. In 
order to increase resilience to drought, floods, and pests, emphasis will be placed on 
crop diversity within individual home gardens and among home gardens in villages 
such that the effects of crop loss at the household and village level are reduced. 

7. Promote small-scale village industries and eco-tourism to improve adaptive capacity; 
8. Undertake small-scale village infrastructure, including minor road improvement, 

electrification with solar panels and micro-hydro installations, and drinking water 
installations. Construction of minor roads will be subjected to engineering guidelines, 
in particular where these roads are constructed on or in close proximity to slopes. 
Roads will be constructed with attention to proper run-off diversion. No major 
engineering works (like bridges or large culverts) are foreseen in connection with the 
road construction; small culverts, where necessary, will be installed with pre-fab 
materials. Micro-hydro installations will be subjected to rigorous engineering 
guidelines, with particular attention to stream embankment stability and safety, 
turbine protection during periods of high stream flow, and overall installation stability 
relative to geotechnical hazards. The water installation is expected to take the form 
of flexible PVC tubes running from intake points in the upstream area of the village, 
through the forest, down to the village. The PVC tubes will be located in such a way 
that they avoid areas that are susceptible to landslides or other climate-related 
disasters. 

 
25. The project operates at three levels: (i) forest management and livelihood activities in 17 
villages in four FMUs and institutional strengthening of district-level forestry agencies; (ii) 
institutional strengthening and capacity building at provincial level in support of REDD+ 
implementation; and (iii) policy development and harmonization in support of REDD+ at national 
level. Any vulnerability to climate change would only express themselves at the district level; at 
the other two levels, climate change assessment, mitigation and adaptation are integrated into 
the activities, but the activities are not impacted by climate change or its effects. 
 
26. The purpose of a community-based approach in implementing sustainable forest 
management activities is to support a process that is completely owned and implemented by the 
communities themselves. The project proactively supports women participation in all activities 
related to forest conservation, assisted natural regeneration, use of forest resources, and 
benefit sharing in project supported livelihood activities. Empowering women to participate in the 
planning and implementation of adaptation policies and initiatives is essential to enhance the 
effectiveness and sustainability of adaptation responses and reduce their vulnerability and 
exposure to climatic risks. 




