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The drivers of the spatiotemporal variation of peatland fires in Indonesia
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[bookmark: _Toc498243632]ABSTRACT
The perennial occurrence of peatland fires during the dry season in Indonesia results in significant environmental and ecological degradation. This study introduces a climate-corrected model to evaluate the influence of climate change and anthropogenic controls on the interannual variability of peatland fires in Indonesia. Satellite-based observations have uncovered a downward trend in the number of active fire spots across Sumatra and Borne, with a yearly decrease rate of −2223 spots from 2003 to 2020. However, the anomalous climate conditions induced by El Niño increased the fire risk and vulnerability in peatlands, and the fires observed by satellites intensified significantly in these areas during the El Niño years. The results of the climate-corrected model revealed that climate-driven fire spots in these two regions significantly increased from 2003 to 2020. Simultaneously, the rate of decrease of human-driven fire spots in Sumatra and Borneo outpacing the overall downward trend from satellite observations. These findings imply that the downward trend of fires in Indonesia was to some extent counterbalanced by the impact of climate change. The intense peatland fires between 1990 and 2019 was estimated to have induced approximate 300 thousand excess deaths in the study regions. Despite the evidence from remote sensing data and emission inventories indicating that effective control measures have succeeded in diminishing the intensity of peatland fires in Indonesia, the corresponding health benefit has been offset by variations in demographic factors, i.e., population size and age structure. Over the same period, emissions from fossil fuels continued to rise rapidly. Therefore, more rigorous and ambitious policies are necessary to simultaneously reduce the health burden from peatland fires and anthropogenic emissions in order to maximize the health benefits derived from government measures and policies.
Keywords: El Niño, fire radiative power (FRP), Moderate Resolution Imaging Spectroradiometer (MODIS), population ageing, remote sensing.
image1.png
ACRE




