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Abstract

The study examines the effect of forest clearance on fire occurrences in major islands of
Indonesia, namely: Borneo, Sumatra, Sulawesi and Irian Jaya. The working hypothesis of the
study is that forest clearing is a necessary predecessor for extensive fires to occur. The study
is designed to test the idea that an increase in fire frequency occurs only after the site has
experienced a forest degradation process. Testing the hypothesis requires mapping fire
occurrences and forest cover degradation. The analysis relies on remotely-sensed data using
the NOAA (National Oceanic Atmospheric Administration) AVHRR (Advanced Very High
Resolution Radiometer). The AVHRR thermal channels provide a means to detect the
occurrences of hot objects over remote areas. The visible and infra-red channels can be
utilized to quantify vegetation coverage. The first part of the study maps the occurrences of
active fires over the study area during a 20-year period. Monitoring over a long period of time
reveals spatial and temporal pattern of active fires. The second part of the study maps
changes in land cover types. The third part of the study correlates the spatial and temporal
patterns of fires with the pattern of forest cover changes. Correlating land use changes with
wildland fires shows that extensive wildland fires occur mostly within degraded forest cover
types. Fires also vary among islands and by latitude. Sumatra has the largest fire events and
fire occurs less frequently further away from the equator. Further study to test the results on
the ground is necessary. The study also shows the difficulties in utilizing remote sensing data
for monitoring long-term land cover changes. In addition, the AVHRR PathFinder data are
more sensitive towards large, extensive fires.
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The study site includes major island in Indonesia, namely:
Sumatra, Borneo, Java, Sulawesi, and New Guinea {lrian Jaya
and Papua New Cuinea).

Black body objects radiate different amount of energy al
different temperatures.

Fires consume vegetation cover and reduce vegetation index of
the image pixel.

Podential seasonal trajectory path various vegetation cover
types in the Temperature-NDV] space,

Twao difterent possibilities of changes in vecior indicators.

Black body objects radiate different amount of energy at
different temperatunes,

A moving window {1} is centered on the potential fire pixel to
caleulate the background temperature,

The maps display annual wildfire distributions over Indonesia,
The maps display annual wildfire distributions over Indonesia.
The maps display annual wildfire distributions over Indonesia,
The maps display annual wildfire distribations over Indonesia,
The maps display annual wildbire distributions over Indonesia.
The maps display annual wildfire disiributions over Indonesia,
The maps display annual wildfire disiributions over Indonesia.
The maps show active fires identified from the Defense

Meteorological Satellite Program {DMSP) over Borneo,
Indonesia,
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The maps show active fires identified from the Defense
Meteorological Satellite Program (DMSP} over Bormeo.
Indonesia,

The maps show active Fires identified from the Defense

Meteoralogical Satellite Program {DMSP} over Borneo,
Indonesia,

The maps show active fires identified from the Defense
Mﬁmrqlugical Satellite Program {DMSP) over Bomeo.

Indonesa.

The available DMSP dates {YYMMDIY) for comparing active
fire identifications with Path-Finder data.

The maps show active fire maps in Borneo, Indonesia in 1997,

An example of coefficient correlation calculation for the
numbers of fires detected from DMSP and Path Finder data
sets.

The maps shows the correlation coefficient values for active
fires detected by DMSP dataset and those detected by the Path
Finder datasel.

The maps shows the correlation coefficient values between the
number of active fires detected by the simulated DMSP dataset
and those detected by the Path Finder dataset,

Comparison between Path Finder and DMSP data set.

The map shows the cormelation test belween PalthFinder and the
simulated DMSP data.

The resampling procedure to generalize the data from daily
data at lkm x 1km scale to the final resolution al 10 day
period, 8km x 8km scale,
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The effect of resampling on fire detection,

The relations between the number of identified fires at the 1km
% 1km resolution o the final value at the 3km x 8km
resolution.

The map shows the seasonal fire aclivities over Sumatra,
Indonesia,

The map shows the seasonal fire aciivities over Sulawesi,
[ndonesia.

The map shows the seasonal fire activities over Borneo.
Indonesia.

The map shows the seasonal fire activities over Papua.

The maps display seasonal variations of NDVI (normalized
vegetation index) and surface temperature (T,) over Southeuast
Asia

The maps display seasonal variations of NDVI {normalized
vegetation index) and surface temperature (1.) over Southeast
Asia.

The maps display seasonal variations of NDV1 {normalized
vegetation index) and surface temperature (7)) over Southeast
Asia.

Seasonal progression of NDV] and surface temperature (72 for
four major land cover catagories: closed forest. secondary
forest, grassland. and bareground.

The seasonal progression of NDVI and T, as land cover
indicators are plotted on two dimensional feature space.

The land cover indicators (surface lemperature/T, and NDVI)
give descriptions about the ground cover types.
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The land cover indicators {surface temperature/T% and NDVI)
give descriptions about the pround cover types.

The land cover indicators (surface temperature/7, and NDVT)
give descriptions about the ground cover types.

The land cover indicators {surface lemperature/ T, and NDVI)
give descriptions about the ground cover 1ypes.

Change detection vectors for transformation from closed forest
to grassland pixels.

The diagram shows vector addition in a 3-dimensional space.
The difference in NDV LT values from 1982 1o 1983,

The average of NDVI and Ts values from each satellite image.
which clearly displays that both values fluctuaie from one daie
to the next

The maps show fluctuations of annual NDV1 values from 1982
to 1998,

Histograms for standardized and non-standardized annual
NV values for 1998 and 1983,

The maps display the standardized annual NDV] values for
Bomeo, [ndonesia.

The images are classification of NDV1 and Ts (surface
temperature) following Jenks” method.

Image classification following cluster anabysis starts by
distributing the data on two dimensional feature space (Ts and
NIV,

K-Means cluster analysis.
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The two images show land cover ¢lassification based on ¢luster
anal ysis.

Residual magnitude error maps between the aciual values and
the approximation given by the cluster means.

The average increases in fire frequencies for various land
cover type changes.

Residual magnitude error maps between the actual values and
the approximation iven by the clusier means.

Average increases in fire frequencies following land cover
conversions in Sumaira.

The maps are created by classifying NDV1 and surface
temperature valoes using the K-Means cluster analysis,

Residual magnitude error maps between the actual values and the

approximation given by the cluster means.

Average increases in wildland hre frequencies following land
cover conversions that occurred in Sulawesi between 1983 and
1998,

Clustering analysis categorizes Sulawesi into eight general
land use types,
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