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Impact of human activities on the forest cover changes and its plant diversity in East
Kalimantan, Indonesia

Herwint SIMBOLON (Research Center for Biology-The Indonesian Institute of Sciences, Indonesia)
Tetsuya IGARASHI (FFPRI-Kansai, JAPAN)

The present rate of the tropical forests degradation is nearly 17 million ha per year; in Indonesia alone the rate
was about 2.9 million ha per year, mainly due to the forest conversion and forest fires. Many activities of
forest conversion for agricultural lands were unsuccessful and have created major land degradation and
biodiversity losses. Another main factor that has contributed to the forest degradation and biodiversity losses
was wildfires which are occurred almost every year since 1994-1995. The big wildfires in 1982-1983,
1994-1995 and 1997-1998, for example, have contributed to the degradation of forests in Indonesia about 3.5
million ha, 4 million ha and 9.5 million ha, respectively (ADB 1999, Winarso 1999 and Simbolon 2000).

In 1985, 90.6% of the total areas of East Kalimantan were covered by forest vegetation; however, in
1997 the forest areas have decreased into 68.5% of total areas, means 25.3% of forest areas were reduced
within 12 years. These deforestations were due to human activities, such as forest conversion for agriculture
and plantations, slash and burning agriculture, illegal logging, mining and forest fires. Forest fires 1994-1995
and 1997-1998 were the most important factors in contributing to the deforestation. Forest conversion for
agricultural land, especially for plantations, also gave significant contribution to the high rate of deforestation.
Recently, Indonesian government plan to extend the oil palm plantation in Kalimantan up to 4 million ha
included 1.8 million ha along the border of Indonesia-Malaysia and 0.8 million ha of them will be established
in East Kalimantan areas. Meanwhile, deforestation by means slash and burning agriculture, illegal logging
and selective logging still going on, and forest fires were occurred every year.

Deforestation by any means not only changes the forest cover but also decreased the quantity and
quality of harbored biodiversities. The deforestation due to forest fires have known to decreased about 36 -
70% individual tree plants or about 45 - 85% of its total basal areas and in turn, reduced tree canopy coverage
in about 23 - 79%. The forest fires were also reduced the number of species, genus and families of tree plants
about 23 - 79%, 53 - 66% and 18 - 21%, respectively. Monoculture plantations also have known to contribute
to the plant diversity lost. Although not gave any difference on the total basal areas of trees per ha, our recent
study at Sungai Wain Forest Reserve, Balikpapan-East Kalimantan showed, Acacia mangium plantations for
example, decrease the trees and understories species, and density of trees as much as 95; 77 and 47%,
respectively.
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Monitoring Landscape Pattern Changes from Satellite Imagery:
Impact of Natural Process, and Human Disturbance

Lilik B. PRASETYO (Forestry Faculty, IPB, Indonesia)
Hideki SAITO (FFPRI-Kyushu, Japan)

Satellite imagery provides time series data and therefore it is very effective to be used as
monitoring tools of landscape changes, quantitatively and spatially. The paper describes spatial
changes of landscape pattern at Sungai Wain Protected Forest, East Kalimantan, Indonesia and
its surrounding areas, as a result of natural succession and human disturbance (forest fire,
plantation development and agricultural activities). Some quantitative indices utilized as
follows : Number Patch (NumP), Mean Patch Size (MPS), Mean Shape Index (MSI), Total
Edge (TE), Edge Density (ED), Mean Patch Fractal Dimension (MPFD), Shanon’s Diversity
Index (SDI) and Shanon’s Evenness Index (SEI). These Indices are calculated from Normalized
\egetation Index (NDVI) of time series Landsat data, which are classified into several scenario

classes.
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The Avian Diversity in Tropical Forest Dynamic

Chandradewana BOER (Tropical Rainforest Research Center, Mulawarman University, Indonesia)

The largest remaining tropical rain forests in south-east Asia are on the islands of Borneo and New Guinea.  As the large island is
Borneo rich in biological diversity, not only plants but also animals species such as birds, arthropods, reptiles and also mammals. The
tropical rain forest in Borneo, especially East Kalimantan changes in alarming rate. The lowland Dipterocarp forests have been rapidly
degraded by human activities since the late 1960s. Further degradation is caused by the large-scale forest fire, illegal logging and
conversion to cultivation through slash and burn activity.

One of the characteristics of the forest bird in tropical area is the high number of species, but low number of its abundance or
population. Bornean species diversity indicate a large variety of ecosystems and ecological processes such as coastal forest,
mangrove, heath forest, lowland forest, sub montane and montane forest which have a specific of bird species diversity. The diversity
changes a long the type of natural habitat and since the use of natural resources began by the human, the diversity also changes within
its type of forest habitat and followed these disturbances. Natural ecological disturbances creates habitat changes that are used by
diverse groups of birds. Natural tree fall gaps in tropical forest maintain the forest regeneration and the dynamic of bird diversity at
local level.

Describing the great variety of biodiversity patterns is relatively simple in comparison with understanding and explaining
those patterns.  For almost any  gradient of diversity, some properties of the environment will be positively correlated and some
negatively correlated with diversity. Primary productivity is the basic resources that fuels life on Earth, therefore it is not surprising that
productivity is correlated with diversity in many situations. In tropical forests, geographical diversity is higher than almost
anywhere else in the world.  The highly variability in precipitation affects plant growth and community structure. There are some
structural differences with distribution of foliage being more even in tropical forest self.  Shrubs and herbaceous layers are vary in
the forest floor in each type of vegetation climax. The differences affected avifaunas at geographic and altitude level where series of
endemic species have evolved.

The wide diversity of food source in the tropics supports the co-existence of many bird species that are not food specialists at
all or known as generalist. The birds from this guild survive by exploiting two or more food source which its availability changes
over space and time.  Most of the bird in the tropical forest of Borneo is grouped to whether the insectivores or generalist.  Primary
forest or climax one is the home for many specialist birds, endemic ones, rare species and endangered species. Ecological
disturbances such as tree fall gaps lead to high species diversity of bird, because in gap area the light helps the bird to find their food
more easy than in intag forests. The same high diversity index were found also in the logged over area for 5, 10 and 20 years,
however the species composition was really different with comparing to the climax forests. The absence of some species in
disturbing areas for long time warned to the diminishing of the diversity and will be determine to endangered status at local aspects.
The effect of disturbance in the ecology and conservation of many species of bird requires comprehensive monitoring programs and
long term research.

There are still some bird specialist could be found in the area after fires, loggings or Coal Minings which most of them are
insectivores and very few frugivores. Generalist birds are most easy to find in many disturbance habitats. Such species have the
ability to adapt to the changes of the environmental components, since they have alternative of food resources. Opposite to the
specialist who feed only to the specific food resources, they will be on the risk situation to vulnerable status. Generalist and
insectivore bird are found considerable in many disturbance areas as well as in the most tropical forests that are poor on fruit trees.
The distances from disturbing area to the primary forest or climax vegetation is the key to determine the avian diversity there. The
impact of disturbances depends on species, site conditions and other variables, but declining population is the most noticeable change.
Fire use for land preparation at commercial plantation and at farm lands for slash-and burn agriculture or fires due to illegal logging,
hunting, carelessness, mischief is one from some problem in the tropics that will threat the bird diversity seriously. The existence of
numerous fire sources and their wide distribution, illegal logging, forest conversion etc. are strongly connected to government policies,
for which economic development is a priority, and also probably with the customs of the local people.  Wild fires will predict one of
the most causes of biodiversity loss in the tropics.

The problems of wild fires, logging, forest conversion, hunting and trading could have a severe impact not only on avian
diversity but also on the bird population. Many aspect of disturbance ecology of bird require further research. Important question
involve association between the intensity and frequency of disturbance and the viability of bird population, the scale of disturbance
with respect to the spatial structure of population and the role of natural Vs anthropogenic disturbance. Understanding the relationship
between habitat and the size of diversity and bird population is important in relation to site designation and protection as well as the
formulation of strategic policy. In Borneo there are also very few species whose ecology is known well, the best known birds are
probably only the large one, diurnal or have commercial prices.
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