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Fires, which are used as a tool to clear tropical forest and to convert peat areas for agricultural
purposes, have been strongly increasing in Indonesia during the last decades. The emissions of
these fires strongly influence the air quality in the entire Southeast Asian region. Furthermore, the
concentration of climatic active trace species in the atmosphere is considerably changed by these
emissions in particular years.

The aim of this study is to provide a long-term fire emission inventory for Indonesia that resolves
the spatial and temporal variation of the emissions. Emissions from fires in surface vegetation and
peat soil are calculated separately using various new satellite fire products and soil and vegetation
maps. The results allow a first assessment of the relative contribution of peat fire emissions to the
total fire emissions in Indonesia. The newly developed monthly emission inventory in 0.5 degree
resolution covers the period from 1960 to 2006 and has been integrated into the global RETRO
(REanalysis of the TROpospheric chemical composition over the past 40 years) emission
inventory which is used in various atmospheric chemistry modeling studies.

The decrease in precipitation in Indonesia during El Nifio years is strongly correlated with an
increase in fire activity. In particular, large fractions of the normally moist peat areas of Kalimantan
suffer from extreme drought and are thus very susceptible to fires. In the year 1997, 22% of the
total burned area in Indonesia was covered by peat. Most of this area was located in Kalimantan
and slightly less in Sumatra. The emissions from these peat fires are far beyond those produced
by surface vegetation fires. The fire emissions of the year 1997 significantly contribute to the total
amount of global emissions. The total carbon emissions of 1.1 GtC represent 17% of the global
anthropogenic emissions. The CO and aerosol emissions account for around 30% of their global
emissions from anthropogenic sources and fires.

The inventory is applied to estimate the effects of the 1997 Indonesian fires on the regional air
quality and human health. This study focuses on the air pollution caused by particulate matter
emissions which are of primary relevance for public health. The atmospheric transport and removal
of fire aerosols is investigated using a regional atmospheric chemistry climate model (REMO) at
0.5° horizontal resolution. The model performance was evaluated in detail with station
measurements. The surface concentrations predicted for the Southeast Asian region largely
exceed the air pollution threshold in wide areas downwind to the fires. The predicted
concentrations are used to estimate the number of premature mortality cases in adults attributable
to the Indonesian fire emissions. The mortality rate increases by about 3%. The model study
indicates that the particular meteorological conditions prevailing during El Nifio events aggravate
the public health impact of such an air pollution episode.





