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Foreword

Orangutan is the only one out of the four taxo of large ape that lives in Asia whilst the other three i.e. 

gorilla, chimpanzee and bonobo lives in the African continent. There are two types of orangutans i.e. 

the Sumatera orangutan (Pongo abelii) with limited spreadings in the nothern part of Sumatera and the 

Borneo orangutan (Pongo pygmaesu), still founded in several central habitats in Sabah and Sarawak 

especially in the peat swamp and dipterocarp forests in southwestern low land part of Kapuas and Barito 

river (Province of West Kalimantan and Central Kalimantan), and in the eastern part of Mahakam that 

flows to the north (Province of East Kalimantan and Sabah). Indonesia has an important position in the 

world to conserve orangutans because the major population of living orangutans is in the area of the 

Republic of Indonesia.

It is known that the population of wild orangutans has decreased continuously in the last decades due 

to the lost of forest, low lands and the pace is increasing. Orangutans are still being hunted, traded 

and also smuggled out of the country. This contributes to the decrease of wild orangutans. The lost of 

habitats, being hunted and traded are the main threats of their lives in Indonesia.

The Indonesian government has implemented several efforts to conserve orangutans and its habitat by 

issuing rules and regulation and develop collaboration programs with other sectors and stakeholders. 

Together, the government with stakeholders of orangutan national and international experts has drafter 

the Strategic and Action Plan for Orangutan Conservation 2008-2017 to support the effort of conserving 

the orangutans. In the future, it is hope that the forest industry sector i.e. HPH, palm and forest plants is 

hope to take a more role to support effort of conservation of orangutans in their consession area.

Climate change in the future is estimated to be a serious threat to the conservation of orangutans, 

especially in the food shortage because the mating process of the plants is hampered due to the increase 

of the climate and rain and this leads to the decrease of fruits that are their source of food. Other threats 

is the lost of habitat due to forest fire induced by climate change. The forest fire in 1997/1998 inflicted by 

el Nina has decreased the habitat quality of orang utans and affecting orangutans as victims significantly. 

The climate change symptom in that year is also affecting the polon pattern and mating of forest trees 

in Kalimantan that has implication to the lives of several animals.

In relations to that, we appriciate and responds positively the drafting of the “Climate Change Impact on 

Orangutans Habitat” report as an important reference to develop conservation programs of orangutans 

especially due to climate change. An example case is the National Park Sebangau, Central Kalimantan 

assest in the report 
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Orangutans has to be conserved and maintaned in the longer term because this frugivora (fruit eating, 

including leaves and cambium) has an important role in guaranteeing the sustainability of the forest. 

There are 1000 plants identified that its spreading depends on endangered species, like fungus that is 

also as food for small animals and orangutans.

We hope that the report will support the effort to conserve orangutans and as an effort to reduce carbon 

dioxide emission through forest conservation. The protection of orangutans can only be reaches by full 

and optimum support for all of the stakeholders that has the interest in this flagship based on common 

understanding on the meaning and function of preserving their natural habitat.

Sincerely,

Ir. Adi Susmianto, MSc.

Secretary Director General of Forest Protection and Nature Conservation (PHKA)

Forestry Department of Republic Indonesia



�

INTRODUCTION

Objective

This report aims to answer the question of, “What is the effect of climate change on the habitat of 
orangutan?” 

Until today, there are only a few number of studies focused on the effect of climate change on the habitat 
of orangutan.  Climate change is suggested to be one of the main causes for the decreasing population 
of orangutan in Kalimantan; and possibly it would have a significant impact on this endangered species 
in the future.  The huge drought of Kalimantan in 1997/1998 caused by El Niño resulted in the biggest 
forest fire ever known, burned millions of hectares of forest, including the habitat of orangutan.

Besides the climate variability, climate change factor will create more permanent impacts on the habitat 
of orangutan.  The climate change will alter the regional rainfall pattern; therefore it will modify the 
hydrology cycle of certain areas.  Eventually this will affect the water availability which disrupt forest 
conservation in the future.  Climate change can also disturb the ideal condition for long term survival of 
orangutan’s. 

Methodology

The main source of this report came from two studies conducted by WWF, in collaboration with Universitas 
Nasional (UNAS) and Institut Teknologi Bandung (ITB) in 2007.  The Faculty of Biology UNAS conducted 
the study on behavioral and ecological aspects of orangutan, while Applied Meteorology Laboratory of 
ITB studied the climate change aspects in Central Kalimantan region.  This report is enriched by the 
survey of orangutan population in Sebangau National Park by WWF-Indonesia in 2006 and vegetation 
analysis by LIPI of the same year.  Input was received from various orangutan researchers and experts 
in a forum of limited discussion in Jakarta on September 11, 2007.  Meanwhile input for orangutan habitat 
management in Sebangau National Park is obtained from a similar forum, conducted in Palangkaraya 
on September 26, 2007.

CLIMATE CHANGE IN CENTRAL KALIMANTAN

Changes in Rainfall

Like the rest of the Kalimantan region, Central Kalimantan has equatorial rainfall type; this means it has 
two maximum rainfalls in one year.  The effect of monsoon on equator is not as distinctive compared to 
effect on insolation during equinox (Bayong, 2004). Equinox is the time or date at which the sun crosses 
the celestial equator, when the day and the night are of equal length, which falls on March 21st and 
September 23rd.  However, the maximum rainfall did not happen in those months, although the rainfall 
pattern with two maximum rainfalls still occurs in Central Kalimantan (see Figure 1).
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Figure 1. The rainfall pattern of Central Kalimantan based on data from three observatory stations for 
18 years.

From the climate data of 1984 - 2000, taken from several observatory stations in Central Kalimantan, 
the average precipitation in March is 314.40 mm (the first peak of maximum rainfall), the rainfall in 
September is 167.89 mm and in November is 315.94 mm (the second peak of maximum rainfall).  These 
facts marked the difference between the theoretical maximum rainfall and observed data.

From those data, it can be said that in the months of March - April and November - January, Central 
Kalimantan will receive excessive water from heavy precipitations.  This means that during those months 
the possibility of disasters to happen will be very high if the resources are not properly managed.  But 
with appropriate management, the rainfall surplus could be utilized for irrigation and to ensure water 
availability during the dry season.

In Central Kalimantan, the rainfall will decrease starting from May, and reaches its lowest point in August.  
After that, the rainfall will increase again until its second peak in November.  Thus, mostly the dry season 
lasts from June to September.  During those months, it is usually indicated by droughts, failing crops, 
and scarcity of water.

The results of plotting the rainfall in Central Kalimantan for January and July 2005 can be seen on Figure 
2.  In this study, data in January is taken as a sample for the rainfall in rainy season, and the data in July 
is for the dry season.  The rainfall in January varies from 254.01 mm to 651.52 mm, meanwhile in July 
is varies from 110.63 mm to 115.86 mm. 

Figure 2 also showed that rainfall distribution is mostly focused in the southwest region of Central 
Kalimantan, resulting in the higher chances for disasters, such as landslides and flood in that region.  
In the dry season, this region is vulnerable to disasters and scarcity of water supply.  Therefore, the 
southwest region of Central Kalimantan is highly at risk to disasters, because of its high rainfall (highest 
in region) during the rainy season and its low rainfall (lowest in region) during the dry season.
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Figure 2. The spatial pattern of the rainfall in Central Kalimantan during January and July 2005.

Based on the output of projection model, in 2015 (see Figure 3) it showed an increasing rate of maximum 
rainfall in January and July, compared to the one in 2005.  This rise, measured of about 3.65 mm in 
January and 56.75 mm in July.  This correlates to the supply of fresh water for Central Kalimantan, 
especially in Sebangau National Park.  For the National Park area, the rainfall in January 2005 varies 
from 342 - 417 mm and in 2015 the number lowered to 304 - 318 mm.  These changes could disturb the 
ecosystem and forest conservation in Sebangau National Park.
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Figure 3. Predicted spatial rainfall pattern of Central Kalimantan in January and July 2015.

Based on the rainfall calculation/prediction for 2025 (see Figure 4) there will be significant increase in 
January and July. The maximum rainfall in January will increase by about 282.36 mm and in July it will 
increase by about 287.45 mm.  This condition will clearly have an effect on water equilibrium in Central 
Kalimantan region.  If the land use in the region is switched to non-vegetation developments, then the 
rise on the rainfall will result in the increased chance of floods.  In January, the rainfall in Sebangau 
National Park area will increase from 304 -318 mm  to 546 - 586 mm.  In July, the number increases 
from 180 - 208 mm to 300 - 362 mm.  This condition enables the National Park officials to make use 
of this surplus in water resources management of National Park area to fulfill the need of water for the 
entire year.  However, the increasing rainfall also takes effect on pollenation and masting pattern of the 
plants in the national park.
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Figure 4. Predicted spatial rainfall pattern of Central Kalimantan in January and July 2025.

Temperature Change

The average temperature from 1984 to 2000 in Central Kalimantan varied between 26.08°C to 26.97°C.  
The values of the temperature did not change significantly throughout the year, varied around 1°C.  The 
graph of average monthly temperature can be seen on Figure 5.  Just like the rainfall, the temperature 
pattern also showed two maximum values in one year, which occurred around April and November 
(identical with maximum value of the rainfall).  This indicates the precipitation in Central Kalimantan is 
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rain that originates from convective clouds (the type of cloud that mostly forms in equator).  This type 
of clouds formed from the gradually rising heat from the surface; they carried masses of water that 
eventually drop as rain.  Also in Figure 5, it is clearly visible the equinox in Central Kalimantan happens 
twice, which is in March and September, although the maximum value occurs in April and November.  
This is found to be common due to the waves of sun radiation received by earth is completely received 
after the equinox has passed.
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Figure 5. Temperature pattern of Central Kalimantan based on data from three observatory stations 
for 18 years.

Based on the prediction, there will be a rise on the temperature up to 3.42°C for 2005 and 2015 (see 
Figure 6 and Figure 7) where this rise is observed almost in the entire region of the Central Kalimantan.  
Meanwhile, the rise in Sebangau National Park is not significant, which is up by only 0.03°C.
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Figure 6. Spatial temperature pattern of Central Kalimantan in January and July 2005 
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Figure 7.  Predicted spatial temperature pattern of Central Kalimantan in January and July 2015 

In 2025, it is predicted that the temperature will increase by 2.8°C in January and 2.43°C compared to 
2015 (see image 8).  Meanwhile, in Sebangau National Park, the temperature rise for the same year 
will be 3.09°C in January and 1.55°C in July.  This significant rise on temperature could create various 
effects, such as decreasing supply of fresh water.  However the increased temperature on the surface 
will result on higher rainfall.  But if this rainfall is not balanced with the proper vegetation land cover, most 
of the rain will overflow and it will be difficult to be managed as a water supply for one year.
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Figure 8. Predicted spatial temperature pattern of Central Kalimantan in January and July 2025.

ENSO EFFECTS

The average annual temperature of Indonesia in 1997/1998 increased as a result of strong ENSO 
phenomenon.  This is presented in Figure 9 where the positive anomaly is higher than 0.5°C (the highest 
since 1900).
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Image 9. The average changes of the annual temperature of 1901-1998.  The changes are calculated 
against the average of 1961-1990 (T=25.5°C)

(Hulme dan Sheard, 1999)

The changes in temperature also influence the amount of the rainfall.  In 1997/1998, the rainfall in most 
Indonesia decreased, resulting in droughts.  The rainfall anomaly in Indonesia can be seen in Figure 10, 
which indicates that starting from February 1997 several areas in Indonesia experienced lower rainfall 
up to -15 mm per day.
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Image 10. The anomaly in the rainfall of Indonesia from February 1997 - January 1998.
(http://svs.gsfc.nasa.gov/Gallery/index.html)

Temperature Changes and the Forest Fire in Sebangau National Park

Figure 11. Hotspot map during October – December 2006 in Sebangau National Park, Central 
Kalimantan

Many factors contribute to the forest fire, which is the major threat to the ecosystem of Sebangau 
National Park. One of the causes is the natural drought brought on by the El Nino phenomenon, which 
is causing forest fires in Sebangau National park as a result of the huge artificial drainage.

In 1997, 12% of the forest cover in the main water reservoir area in Sebangau-Katingan was destroyed 
in forest fires. Hotspot test indicates that major parts of Kalimantan was on fire in June and also in the 
following months until end of October and November when illegal logging canals dried up, dry enough to 
cause fires. The largest area that caught fire occurred in water catchments area, part of the Tall Interior 
Forest sub-type. A fire usually starts from small fires, of leaves and peat moss on the surface, which burn 
until a whole standing tree burns and falls, causing anything near it to catch fire.

The forest fires started again in 2002. The initial LANDSAT analysis in early 2003 showed that the area 
which caught fire was the south side of Bulan River in Katingan riverside. The area disturbed by the fire 
were the ones located in the mixed swamp forest sub-type, especially in the tip of the south area which 
was also on fire. The increased frequency El Nino occurrences and forest fires are the main threats to 
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the Sebangau National Park (Husson and Morrogh-Bernard, 2003).
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CLIMATE CHANGE EFFECT ON ORANGUTAN

Climate change is a major threat to the entire biodiversity on earth. IPCC (International Governmental 
Panel on Climate Change) reported that more than 50% of Asian biodiversity is in critical status, 
especially because of climate change (Cruz cs., 2007). Many studies on the effect of climate change on 
life existence of many species (including the birds and sea mammals) have clearly shown the pattern 
and prediction of species extinction paths. The impact of climate change on species may be direct 
(migration, reproduction, also increased pests and diseases), or indirect (distribution change, and 
population number). Climate change is the new main threat of this century and if green house gas 
emission is not controlled until 2050 or beyond, it will be hazardous to the biodiversity with a long term 
impact.

Climate change analysis for the distribution and abundant pattern of  world  bird has been synthesized 
by Wormrot and Mallom in 2006. Climate change will be affecting the birds, their behavior, mating ability 
and even their survival ability. Elliot and Simmonds in 2007 have also analyzed the impact of climate on 
the distribution pattern of whales and dolphins. Many sea mammals are predicted to move to remaining 
optimum habitats.

Climate change is also predicted to have an indirect impact on orangutan, for example to the availability 
of food sources, because they rely on vegetation and climate change affects the phenology of forest 
fruits and flowers. Climate change is also potential in affecting the orangutan habitat through the forest 
fire caused by temperature change. The major drought brought on by El Nino in Kalimantan in 1997/1998 
has caused the biggest forest fires ever and burned millions hectares of forests, including the orangutan 
habitats. An estimated 1,000 out of 40,000 total orangutans (2.5%) died from these severe fires in 
1997. Using this data, it is predicted that severe El Niño events, such as the 1997-98 event, would 
kill an average 3.5% of orangutans per episode, while less severe El Niño events would kill about 1% 
(Singleton et. al., 2004).
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KALIMANTAN ORANGUTAN

Sebangau National Park

Figure 12. The borders of Sebangau National Park

Sebangau National Park covers an area of ± 568,700 Ha; the coordinates are 113o 18’ – 114o 03’ E and 
01055’ – 03o07’ S. The national park is located in 3 administrative regions, i.e. the City of Palangkaraya, 
the District of Pulang Pisau and the District of Katingan, in the Province of Central Kalimantan.

The area has unique characteristics regarding its soil structure and soil type, topography, hydrology, 
flora and fauna. The area is an environmental support for the Katingan riverside, Sebangau riverside, 
and Kahayan riverside, it distributes the hydrological function for the farm irrigation system, freshwater 
fisheries, and local water supply (Wardani, cs, 2006).

Sebangau National Park is an area with high biodiversity, boasting 792 species of flora belonging to 128 
families (Widjaya cs.,2007). Rubiaceae, Myrtaceae and Euphorbiaceae are the dominant family trees 
species in Sebangau National Park. Other major species are the Moraceae, Fabaceae, Cluciaceae, 
Cyperaceae, Annonaceae and Lauraceae. Three of these species are orangutan’s main staple in 
Sebangau National Park (Husson and Morrogh-Bernard, 2004).  

The forest condition is a previously logged primary forest; therefore the forest has been damaged even 
though the majority remains in a relatively in good condition. This is indicated by the presence of various 
tree species of the primary forest, although the number is limited. Most of the trees are protected, rare 
and endemics. The primary forest poles can still be seen, generally with relatively small diameters 
commonly belonging to the commercial types; the relatively larger diameters have been cut down. 
Such types are the Dryobalanops lanceolata, Shorea balangeran, S. bracteolate, Gonystylus bancanus, 
Dipterocarpus sp., Dacridium sp., and Dyera polyphylla (Wardani cs, 2006).

The fauna in Sebangau National Park is also quite rich; there are 182 species of birds (living in various 
habitats), 54 species of mammals and 15 species of snakes (Husson and Morrogh-Bernard, 2003). 
Sebangau area is one of largest orangutan habitats belonging to the sub type of orangutan Pongo 
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pygmaeus wurmbii with around 5400 individuals (Ancreaz, 2007). From the prediction of orangutan 
population in the entire Central Kalimantan with more than 32,000 individuals (Singelton cs, 2004), 
Sebangau is one of most viable populations for orangutan. Aside from orangutan, other primates also 
inhabit the Sebangau national park, such as: Proboscis Monkey(Nasalis larvatus), Owa (Hylobates agilis), 
Maroon Leaf Monkey (Presbytis rubicunda), Long- tailed Macaque (Macaca fascicularis), Pig-tailed 
Macaque(Macaca nemestrina), Silvered Leaf Monkey(Trachypithecus cristatus), Slow Loris(Nycetibus 
coucang) and Tarsius (Tarsius bancanus).

Bioecososiology of Orangutans

In Kalimantan, orangutan population is distributed all over the island (Figure 13), except in mountainous 
area and civilized area. Orangutans live in West Kalimantan, Central Kalimantan and East Kalimantan. 
Orangutans cannot be found in South Kalimantan. This may be caused by prolonged disturbed habitats 
and poaching or most probably the orangutan distribution never reached the Meratus Mountain (Rijksen 
dan Meijaard, 1999). In Sebangau, orangutan’s distribution  tend to flock to areas within the 5 km radius 
of a river (Husson dan Morrogh-Bernard, 2004; Ancrenaz, 2007)

Figure 13. Map of Borneo, showing in black the orangutan distribution in 2003. Broken lines represent 
protected area boundaries. The approximate ranges of the 3 subspecies are also shown.

Orangutan is frugivora (fruit eater), even though this primata also consumes leaf, liana, wood skin, insect 
and sometimes soil and small vertebrate (Rodman, 1973, MacKinnon, 1974, Rijksen, 1978, Galdikas, 
1984, Utami & van Hooff, 1997). Until now, the recorded is more than 1000 species of plants, small 
animals, and fungi edible to orangutan (Russon et al., in prep).
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That is the reason why orangutan’s life heavily depends on the condition of its habitat. The availability 
of food in its habitat is essential for its survival. To survive, they depend on their habitat to contain the 
composition of trees and liana for their food supply, which in the masting period would provide fruits, 
that continues to supply food all year long and within their home range coverage (Meijaard, cs, 2001). 
Good quality habitats for orangutan consist of trees and liana, which supply about 30 – 50% of attractive, 
edible and nutritious fruits. A swamp forest, in wet condition would have at least 40 types of tree that 
produce the food, while in dry condition, there would be 60 types.

With characteristics of being a frugivora, arboreal, have a long life time and long periods between births 
(6-9 years; Wich cs, 2004) and wide home range area, orangutan has an important role in maintaining 
the balance of the ecosystems, especially for the tropical rain forest. Orangutan is the “umbrella species” 
and plays an important role in spreading the seeds of the plants they consumed (Rijksen and Meijaard, 
1999, Galdikas, 1982, Suhandi, 1988). With such an important role, the extinction of orangutan in a 
tropical rain forest could also result in the loss of plant, the types that relies their seed dispersal on this 
endangered primata.

If one area is becoming unproductive, such as the decreasing supply of fruits (food), orangutan will 
move (migrate) to other areas with better availability of food (fruits). Meijaard cs, 2001 stated that only a 
few female orangutans and their babies will stay in some area with low availability of fruits (food); other 
individuals would move immediately seeking for other areas to inhabit. This shows that the distribution of 
orangutan is influenced by the spread of habitat with availability of food, especially the ones that provide 
fruits all year long.

The daily activities of an orangutan begins with leaving the nest in the mornings and ends with building 
another nest and back to sleep in the evenings (Galdikas,1986). The availability of nest trees is also the 
primary need of orangutan; in several research area it is evident that orangutan has the preference for 
nest trees (Prasetyo, 2007). 10 species of trees in Sebangau national park are utilized by orangutan 
to build its nest. Among these types are: Camnosperma, Shorea, Lithocarpus, Eugenia, Palaquium, 
Elaeocarpus, Chrysobalanaceae, Nephelium, Diospyros and Garcinia (Ancrenaz, 2007).

After leaving the nest, usually orangutan make the long roar (long call), for signaling its existence to 
other orangutans in the surrounding area. Orangutan would also urinate and excrete. The next activity 
would be searching for food from trees. Seasonal change and fruits availability affect the orangutan 
activities (Mackinnon,1974).

Home range  is animal movement during certain periods of time and within a certain distance. Daily 
range is the distance that orangutan cover, since leaving its nest (morning) until making the nest for 
sleep (evening). Home range area is an area when a certain orangutan is seen and moved within 
certain period of time. In the Low Land Forest of Ketambe, Leuser Mountain National Park, Southeast 
Aceh, Sumatra, it was recorded that a male orangutan covers greater distance each day (between 600 
– 1000 m) compared to the female (600 – 700 m). The difference in roaming distance is also present 
between flanged and unflanged male, and also between orangutan when together with female and 
solitary orangutan. When solitary, flanged male has shorter  daily range distance, the average of 628.53 
m/day compared to the unflanged male which covers longer distance, 1033.9 m/day. In contrast, if 
coupled with an adult female the  flanged male have daily range distance is longer (average of 976.8 
m/day) compared to the unflanged, which is just 635.43 m/day in average. This means that the daily 
range distance of a male orangutan is affected by the presence of female orangutan and the flanged 
male orangutan has longer daily range distance to keep the female orangutan stay with him (Utami 
Atmoko, 2000).

The home range area between individuals overlaps with each other and may have gone over several 
types of habitats, ranging from low land (forest) habitat to hilly areas (Lelono, 1998). Orangutan chooses 
the home range area based on the food productivity and reproductive needs. The home range areas 
reach 900 – 1000 Ha. The research of Suaq Balimbing swamp forest, in Gunung Leuser National Park, 
South Aceh, shows that the minimum male orangutan home range area is around 2500 Ha (Singleton 
dan van Schaik, 2001). The home range area can support lives for several years, even combining the 
home range areas of two or more adult females, therefore the home range area of male and female 
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often overlaps (Sugardjito, 1986; Rodman, 1973; Rijksen, 1978, and Rodman and Mitani, 1987).

Forest logging and fires in the habitat of orangutan caused serious changes (the area and the quality) 
and the home range pattern. The orangutans are pushed away from their habitat and they are forced 
to move in order to survive. But the “permanent” orangutan type often tried to stay or escape to the 
neighboring areas creating “instant refugee wave” to the surrounding orangutan population. The wave 
of sudden increased population in turn caused tremendous pressure to the habitat carrying capacity. 

Climate Change and Orangutan

The impact of climate change on biodiversity is signified by phenology indicators and the physiology 
of organisms, range and type distribution area, composition and interaction within the community, and 
the structure and dynamics of the ecosystem (Camin, 2006). The response of climate change caused 
by global warming, shows the inclination towards phenological changes/shifts. Phenology is the flora 
and fauna seasonal activities. The phenological changes caused by global warming are observed in the 
mating season, insemination and pollenation.    

All the shifts in phenology correlate both with temperature and rainfall. The shifts in vegetation pollenation, 
will affect the fruit availability, including the fruits supply for orangutan. The flowering type tree requires 
sufficient dry time. With prolonged heavy rain, many tree types failed to bear fruits.

This condition differed from the normal condition where fruits were relatively in abundance. In the period 
when fruits were abundant, the orangutans adapted their eating pattern to store fat in their bodies. In 
Gunung Palung National Park, West Kalimantan, the fruits were eaten whole (including the skins), 
while cambiums and flowers were not consumed at all. But when the fruit supply became low (2-6 %) 
for six months  (March – August) the average fruit eating proportion were 40% (in April) and 20% (in 
May) and during those times most orangutans only ate cambiums, so their body weight decreased and 
they experience energy pressure (Knott, 1998). Galdikas (1986) during the 4 years research in Tanjung 
Puting, recorded that orangutans eat fruit for 50% of the entire 60.9% time spent for eating. But when 
most trees do not bear fruits due to heavy rainfall, orangutans eat fruit less than 50%.

In 1983, due to the forest fires, there was a change in the fruit eating pattern, because the availability of 
the fruit was low; orangutan only spent ± 7.5% of its fruit consuming time. 10 years later, the fruit eating 
habit returned to normal (± 62.4%) of the entire eating time. The pattern was similar for leaf consuming 
time, it lowered until reaching 15%, and went back up to normal at 27.5% 10 years later after the 
condition returned to normal (Suzuki, 2004).

Wich and Schaik, 2000, stated that the climate change caused by El Nino in Ketambe and Suaq 
Belimbing (Sumatra), had low impact on the masting period. But in Kalimantan (the east and west part), 
the effect was the reverse, there was a significant increase to the masting caused by El Nino influenced 
climate change.

There was a significant decrease to the rainfall in Kayan Mentarang National Park in 1997/1998 (Figure 
14), this has an impact on the pattern of fruits and flowers produce in the national park.
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Figure 14. Rainfall level in Kayan Mentarang National Park, East Kalimantan

The El Nino in 1997/1998 had significantly influenced the availability of fruits in Kayan Mentarang 
National Park  through phenology pattern change of forest trees. The El Niño event of 1997-98, which 
manestated in hot, dry weather and drought in Indonesia, had a massive impact on the phenology of 
trees in the Kayan Mentarang National Park, East Kalimantan (Wulffraat, Tatenkeng, and Salo, 2006). 
More specifically, during the El Niño event, fruit was very abundant and reached a peak in January-
March 1998, but then fruit productivity plumeted and remained low during 1999 and 2000, with massive 
impacts to many animals in the park.The Artocarpus spp, Sygigium spp did not produce any fruits during 
July 1998–October 1999 (Figure 16)

Figure 15. The impact of El Nino on the intensity of flowers and fruits in Kayan Mentarang National 
Park
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Figure 16. Fruit harvest season of 1997 in Kayan Mentarang National Park (Various fruits, such as 
Artocarpus spp, Syzygium spp was unavailable during that year, and during July 1998 – October 1999, 

only one type of fruit, the Ficus spp. was available).
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ANALYSIS ON FOREST FIRES AND ORANGUTAN HABITAT IN CENTRAL KALIMANTAN

Data and Condition of Forest Fires in Sebangau National Park

During the last ten years (1997-2006), Central Kalimantan Province occupies the first place on the list 
of number of hotspots, which means it has the highest intensity in forest and land fires in Indonesia. The 
Sebangau National Park is also one of the areas suffering from such fires during that period. The data 
on forest fires in Sebangau National Park for the past 7 years is shown in Figure 17.

 

1997 1998 - 2000 2001 2002 

2003 2004 2005 2006 

Figure 17. Cumulative fires in Sebangau National Park during 1997 - 2006

Based on the map of hotspot distribution series above, we can see that in 1997, 2001, 2002 and 2006, 
hotspots along the riversides and illegal loggers’ canals have the highest possibility of turning into fires, 
such as the ones along Bulan River and on the south side of Mendawai River. Other activity that might 
trigger the accumulation of hotspots in a number of areas is the process of gathering old iron bars by 
burning huts, (see map of 2006), as in Tasik Payawan, Kamipang and Mendawai sub-districts.

The peak of fires is in 1997, 2002 and 2006. These fires are caused by climate change and human 
activities in the National Park. Almost all fires occurred in open areas, cleared for various interests and 
land uses, and also along access paths, canals and road networks.

The major cause of forest fires in Central Kalimantan, similar to what is happening all across Indonesia is 
intentionally or not, the human activities factor, such as land opening and clearing, area encroachment, 
and community agricultural activities. 

The Impact of Forest Fires on Orangutan
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Based on WWF aerial survey and verified by ground survey (2007), the distribution of orangutan 
population fluctuates, depending on two main factors:

1. Human activities and habitat degradation; orangutan population decreases as their habitat 
degraded, as is happening in the southern part of Sebangau. Habitat degradation and human 
activities (negative) will result in decreasing numbers of orangutan population.

2. Type of habitat: orangutan population is higher in (sub) type Tall Interior Forests and Mixed 
Swamp Forests than the population in Low Pole Forests. The population of orangutan tend to 
concentrate is areas near bodies of water.

 

Figure 18. (a) Orangutan population distribution map in Sebangau National Park; M and T areas are 
important habitat for orangutan; (b) the depth of peats in

Sebangau National Park.

The location of orangutan habitat is indicated by the presence of orangutan nests. In Sebangau National 
Park, based on many surveys, nests are usually found in tall interior forests and mixed swamp forests 
that have a peat layer of more than four meters deep (see Figure 18). Forest fires disturb the orangutan 
habitat. The survey done by the team of Morrogh-Bernard (2003) in 1996 showed that the 13,000 
individuals decrease by 49% within the seven years period. This is what the team discovered from the 
survey in 2003 (Husson dan Morrogh-Bernard, 2004). They stated that the decrease in the orangutan 
population is caused by illegal logging, poaching, fires and (environmental) pressure effect.
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Figure 19. Kamov is turning down hot spots. Photo © TNS / Drasospolino

Orangutan distribution depends on local condition variation, starting with the the existence of food, 
access to female orangutan (reproduction), and the habitat condition (for example; in a good condition, 
fragmented, etc). The spread of orangutan species can also be influenced by specific physiology 
tolerance related to the temperature and the rainfall (bio-geographic factors). 

The climate change is predicted to influence the distribution of orangutans because there is a change of 
food resource availability. If orangutan habitat (currently it is already fragmented) is surrounded by big 
rivers, it could disturb the orangutan genetic variation in the future (DNA collapse) (Rusmendro, 2007).

When there is a fire in their habitat, most orangutans will move (temporary) to another location, for 
example to the medium pole forest type area. If the fire intensifies, the negative impact on the orangutan 
population will also rise; especially leading to the decrease of orangutan population. 

Even if the main culprit that causes fires in the forest and land of Central Kalimantan are the humans 
and all their activities, the climate and its components (the rainfall and temperature) greatly influenced, 
even increasing the possibility of fire. 

The data analysis for 8 consecutive years conducted by ITB showed that the lowest average rainfall and 
highest average temperature occurs in the May-October period. Compared to the forest fire data of the 
last 10 years, there is a positive correlation, whereas the forest fires also occur during that period (in 
2006, the peak of forest fire was in August). 

In Central Kalimantan, including the Sebangau National Park, there are vast areas of peatland. The fire 
in peatland will be worse than the fire in the “regular” land. Unlike the usual type of land, peatland is an 
important place to store the earth’s carbon. Peat land has 20-35 % of all the carbons on earth, more 
than that; tropical peatland has 3-6 times the capacity of storing carbon, higher than the peatland in 
sub-tropical zone. Natural peatland is not usually easy to get burned, because it has water underneath, 
except during unusually dry years or if there is a disturbance to the land. 

The disturbance usually caused the development of canals and the conversion of lands to cater to some 
particular needs. The peatland becomes drier and loses its water and its water absorbing capacity. The 
dried peatland gets burned easily; this worsens if the peatland is converted into plantations, where the 
land clearing process is mostly done by burning the land. 
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There is a two-way link between the forest fire and climate change. The climate change carry a condition 
which increases the probability of forest fires, and in reverse the forest fire causes the global warming 
by releasing carbon dioxide. With the vast areas of peatland being burned, the percentage of carbon 
dioxide being released into the air will also rise (higher than the average of fire in regular land).

Linking it to the orangutans’ lives, the climate change affects the orangutan habitat. The forest fires, 
caused by the climate change, will have a negative impact on the orangutan habitat. To preserve the 
orangutan habitat, including by preventing forest fire, not only support the survival of orangutan and its 
habitat, but would also prevent carbon emission from peatland, the habitat of orangutans.
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CONCLUSIONS

 Central Kalimantan has equatorial rain pattern, which has two maximum monthly rainfalls every 
year. From the data in the period of 1984-2000, the maximum monthly rainfall is in April and 
November, and the minimum rainfall is in August.

 The average monthly temperature also showed a pattern similar to the rainfall pattern. It has two 
maximum points, in April and November, and the minimum is in August.

 The projection of temperature will rise until 2025, which will cause a lot of convection (development 
of rain cloud) and eventually this will increase the rainfall. Consistent with the temperature 
projection, the rainfall projection in Central Kalimantan shows that there will be rainfall increase 
in 2015 and 2025. 

 El Nino Southern Oscillation (ENSO) greatly affects the temperature and climate in Indonesia. 
As can be observed the El Nino in 1997/1998 has had an enormous impact especially to the 
forest sector. Central Kalimantan was one of the areas suffering huge forest fire in 1997/1998.

 Climate change will affect the orangutan conservation at Sebangau National Park. It disturbed 
not only the habitat but also affects the food source availability because it affects the plant 
phenology (their food source). In the future it will affect the migration pattern, reproduction, and 
their wild population. 

 Preserving the orangutan and its habitat in Sebangau National Park, which is the peat swamp 
forest, becomes imperative, as such land cover would prevent the emission of carbon dioxide 
from the national park. 

RECOMMENDATION

 We need to develop the orangutan habitat restoration program in Sebangau National Park that 
also includes restoring the plant types for orangutans food sources (see Husson and Morrogh-
Bernard, 2004) and also the defense to anticipate forest fires, and to maintain the availability of 
food sources when the climate changes. 

 Long term study on ecology and monitoring needs to be done, including the phenology of fruit 
trees and orangutan behavior in Sebangau National Park as a part of orangutan adaptation 
program in anticipating the impacts of climate change. 
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ATTACHMENTS/BOX

Map and legends of forest sub-types

Based on aerial survey (June, 
2006), WWF identified the forest 
sub-type in Sebangau National 
Park. The sub-type was further 
verified by conducting a ground-
check using the division of 
forest sub-type of Sheperd et. 
al. (1996):

B   = Pole forest
C = Combretaceae and 
camnospermae dominated 
forest 
D = Degraded forest (in tall interior 
sub-type (T); combretocarpus – 
comnospermae dominated (C) 
and mixed swamp forest (M)
M   = Mixed Swamp Forest 
U  = Unsuitable (Unsuitable for 
orangutan habitat, i.e. bodies of 
water, bushes, open land)

From that verification, the forest 
sub-type map based on air 
classification can be created. 

Orangutan Conservation Program in Sebangau National Park

1. Hydro and land restoration 

According to Hans Joosten (in Panda, 2007), in peatland there is a strong relation between plant, area 
hydrology condition, and the peat. The relation of the three is illustrated as a connected triangle. If one 
of the sides is destroyed, it will disturb the balance of the entire system. The restoration must start 
with the hydrology, the main peatland component, and gradually, restoring the vegetation component. 
Obstructing a canal is one of the efforts to reinstate the function of the area hydrology, this can be done 
by placing some kind of mechanism, a divider at some point of the canal (upstream, downstream, and/or 
in between).

Figure 20. Map and legends of forest sub-types
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(a)

(b)      (c)

Figure 21. A type of divider in a canal and/or trench. (a)  at KM 1, the canal of PT. Sanitra Sebangau 
Indah (SSI); (b) and (c) in trenches previously used by the communities  (to take woods out of forest)

2. Restoring the Vegetation

There needs to be an intervention in the vegetation restoration aspect. An example of the intervention is 
by replanting a number of areas destroyed by fires in Sebangau National Park (see picture next). 
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Figure 22. Map of accumulated hotspots in around Sebangau National Park, within 2001-2005.

Some of local plant species have potential to recolonize in burned areas, such as Belangeran (Shorea 
belangeran), Geronggang (Cratoxylum spp.). Around 60 % of the vegetation component in Katingan side 
is orangutan feed trees, such as Tutup Kabali (Diospyros pseudomalabari), Tumih (Combretocarpus 
roundatus) and Terentang (Camnosperma auriculata). To rehabilitate the vegetation in Sebangau 
National Park, four species are considered potential in restoring the vegetation, i.e. Belangeran (Shorea 
belangeran), Geronggang (Cratoxylum spp.), Tutup Kabali (Diospyros pseudomalabari) and Pasir-Pasir 
(Litsea sp.). 
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Figure 23. A number of natural seedlings in huts (April 2007)

3. Securing the Area 

Some of the efforts to secure the area in Sebangau National Park are: 

 Regular patrol
 Area security patrol (Satuan Polisi Reaksi Cepat/SPORC – Rapid Reaction Police Unit)
 Joint team operation
 Fly-over (rapid monitoring)
 Joint community patrol
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Figure 24. A number of efforts in securing the area, like SPORC, joint patrol, and fly-over by ultralight. 
Photo © TNS / Drasospolino

4. Weather Monitoring

Figure 25. Weather monitoring equipment

In July 2007, BOS Foundation (BOSF) facilitated the meteostat (weather hawk) through the Central 
Kalimantan Peatland Project (CKPP) fund. This tool is used to monitor the climate parameter. Putting 
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the equipment in place supports WWF’s activities inside the Sebangau National Park. The equipment 
provides database to analyze the hydrology in Sebangau National Park. Currently, 3 units are already 
placed in three different locations:”SSI field station” Sebangau National Park, Mendawai Village 
(Kecamatan Mendawai, Kabupaten Katingan), and Baon Bango Village (Kecamatan Kamipang, 
Kabupaten Katingan). In a broader scale, in its relation with the peatland (linked with the work area of 
consortium members of CKPP, such as CKPP-UNPAR, BOSF and Wetlands International Indonesia 
Programme), the equipment can support quite a significant size of the area.
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WWF-Indonesia

WWF-Indonesia we prioritize our work in important centers of biodiversity known as the Global 200 
ecoregions . We are currently running conservation programs in 23 sites in 16 provinces throughout 
Indonesia in a number of marine, freshwater and forest ecosystems. We strive to save the diversity of 
species by promoting sustainable conservation that can give continued social and economic benefits 
to local communities. We also work with various stakeholders to restore damaged ecosystems and 
mitigate various threats such as climate change and toxic chemicals.

Some vital preconditions need to be in place for effective conservation to happen. These include 
empowered citizens, responsible governments and businesses and strong conservation policies. 
Unfortunately currently Indonesia is lagging behind on all three fronts. To this end, WWF-Indonesia 
works to promote: 

•	 Strong conservation policies at all levels, from the local, regional, national and international 
government levels, through our advocacy work. We do not stop with governments, since in 
today’s world corporations can impact conservation negatively if they are not guided by strong 
corporate environment and social policies. Thus, through corporate engagement we encourage 
companies to strengthen their conservation policies and practices. 

•	 Community empowerment, whereby local citizens are able to protect natural resources, be 
actively involved in determining how resources are managed, and protect their rights to receive 
benefits from sustainable use of these resources, is crucial for conservation in Indonesia to 
succeed. Our community organizers work to creatively face the challenges of poverty. Nationally, 
we run public campaigns, designed to help citizens understand issues related to conservation 
and governance, and provide them a way to participate in making the change for a better 
world.

We strongly believe in collaboration and dialogue. Every stakeholder has something positive to bring to 
the conservation table. We conduct ongoing conservation education programs to encourage more and 
more people to join in the conservation effort.

Our mission is to conserve biodiversity and reducing human impact through: 

•	 Promoting strong conservation ethics, awareness and actions in Indonesia society.

•	 Facilitating multi-stakeholders efforts to preserve biodiversity & ecological processes on 
ecoregional scale.

•	 Advocating for policies, law and law enforcement that support conservation.

•	 Promoting conservation for the well-being of people, through sustainable use of natural 
resources.
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TAMAN NASIONAL SEBANGAU

Goal:
Protecting and conserving theTropical Peat Swamp Forest Ecosystem as a Supporting System for 
Living in the local, regional, and global level; Guarantee the Sustainability of Natural Resources, es-
pecially the flora and fauna that are endemic/protected/rare and give value to the sustainability of the 
community espescially those of the local

Vision:
Creating a Management of the Sebangau National Park, safe, established formally and able to give 
optimum benefits to the community

Mission:
1. To optimize management of Sebangau National Park through conservation of its natural 
2. To optimize forest protection and law enforcement within Sebangau forests in particular and 

Central Kalimantan Province in general
3. To develop optimal utilization of natural resources and its ecosystem in the Sebangau NP
4. To develop institution and partnership of Park Authority in management, protection and 

utilization of natural resources and its ecosystem. 




