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Abstract

Willingness of community at Citarum watershed to participate in improving environmental quality as an effort to reduce impact of climate change was assessed based on their willingness to pay to environmental services provided by upper watershed communities.  Identification of activities that would reduce the involvement of upstream communities to do deforestation and assessment of vulnerability of downstream communities to climate change was carried out through survey to household.  The willingness to pay was analyzed using Contingent Valuation Method (CVM), while the identification of activities was analyzed based on statistical description of survey results.  Based on CVM analysis it was indicated that the level of willingness of downstream communities to pay the compensation for the environmental services (e.g. drinking water) provided by upstream communities depended on their perception and understanding about the important of maintaining forest cover at the upper Citarum watershed and availability of drinking water.  If the downstream communities living in the urban areas often exposed to clean water scarcity problem during dry season, their willingness to pay for the compensation tended to increase.  In the future, climate change would deteriorate the accessibility to clean water, and this suggests the increasing of willingness to pay of downstream communities for the compensation.   However, institutional mechanism to pay and distribute the compensation has not been established.  Another finding from field survey was that the level of vulnerability of agriculture area to drought and flood problems was also high.  Small holder farmers in particular, were not able to mitigate the drought impact, and to anticipate the flood occurrences.  During the floods, the water level in the house could go up to 2 m.  Normally they moved to other places or borrow money or sell some of their properties or work as construction laborer.  Further analysis found that the main factors that motivate community to do deforestation at Upper Citarum watershed were to seek new land for agriculture activities and to increase their income.  Majority of communities wanted to stop destructing the forest if they have alternative jobs for income generation.  This implies that if rewarding mechanisms for environmental services are in place, participation of upstream communities to increase forest cover and protecting forest surrounding their village will increase, thereby reducing impact of climate change.    
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ABSTRACT

Impact of land use and climate change on river flow of upper Citarum Watershed was assessed using VIC-BASIN model.  A land use scenarios was developed by changing area of forest cover, agriculture lands and industrial and resettlement/industrial complex of the upper Citarum watershed from land use of 2001.  Under the land use scenario, called mitigation scenario, all degraded and forest lands were reforested, thus the total area of forest increased from about 32 million ha to about 54 million ha.  As suggested by historical data, total area of agriculture land was decreased slightly from about 87 million ha to about 76 million ha.  It was found that under baseline climate (no change in climate), increasing forest cover would reduce the mean daily flows of upper Citarum River from   about 81 m3 s-1 to 59 m3 s-1, and the maximum flow from about 289 to 226 m3 s-1, while the minimum flow was relatively the same.  Under changing climate, based on ECHAM outputs under emission scenarios of SRESA2 and SRESB2 and no change in land use, it was estimated that maximum flow of the river would increase for both scenarios.  This implied that the maximum rainfall intensity under changing climate might increase and this would lead to the increase of flood risk.  Under present climate and land use, the flood occurrence at Bandung city was significantly correlated with river flow of this river.  This study suggests that by increasing forest cover, the flood risk could be diminished either under present or future climates.  
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