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Riau Province



1982
Total forest cover: 6,415,655 ha (78%)

Non-peat forest: 3,176,750 ha

Peat Land Area

* Riau Mainland (without islands), 8,115,747 ha

Peat forest: 3,238,905 ha

Riau’s Forests



1988
Total forest cover: 5,623,601 ha (68%)

Non-peat forest loss:    510,573 ha
Peat forest loss:    281,481 ha



1996
Total forest cover: 4,159,823 ha (50%)

Non-peat forest loss: 1,474,537 ha
Peat forest loss:    781,295 ha



2000
Total forest cover: 3,363,120 ha (41%)

Non-peat forest loss: 1,961,322 ha
Peat forest loss: 1,091,213 ha



2002
Total forest cover: 3,218,637 ha (39%)

Non-peat forest loss: 1,981,947 ha
Peat forest loss: 1,215,072 ha



2005
Total forest cover: 2,743,198 ha (33%)

Non-peat forest loss: 2,128,249 ha
Peat forest loss: 1,544,208 ha

Riau land area : 8,926,814 ha
Forest cover 1988 : 6,048,740 ha (68%)
Forest cover 2005 :      2,964,026 ha (33%)

3,084,714 ha (51%) forest cover loss in 18 years.

By 2000 most of the more easy to access & more valuable dry 
lowland forests in Riau had been destroyed.

Then serious conversion of peatland forests began.



The peat forests are drained…



… until heavy equipment can go in.



Vast areas are cleared, …



… the wood is piled along the canals,…



… and floated to the mills.



Riau’s two pulp mills 
need timber from ca. 160,000 ha every year.



The Loss from the Forest Clearings is Huge

1. Degradation of environmental services 
(watershed protection, erosion control, 
stopping saline intrusion, etc.).

2. Loss of social, economical and cultural 
values for local communities.



3. Loss of biodiversity

Due to habitat loss and fragmentation, 
Sumatran tigers and elephants are becoming more vulnerable 

to being poached and becoming in contacts and conflicts with people 
and captured, injured or killed in retaliation.

Wild elephants in Riau: declined from over 1000 in 1985 to ca. 200 today.
Wild tigers in Sumatra: fewer than 400 left today.



4. Health and economic costs related to fires 
and haze from cleared areas
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Riau has burned almost everywhere



Riau’s haze (August 2006)…



… becomes Singapore’s haze (October 2006)



5. Dramatic increase of CO2 emissions 
• Indonesia and Riau Province had 88.5 and 3.0 million hectares of 

natural forests on both peatlands and non-peatlands in 2005, 
respectively. 

• Indonesia and Riau has 22.5 and 4.0 million hectares of peatlands,
respectively. In Riau, 47% of that (1.9 million hectares) was still 
covered by natural forests in 2005.

• These are both important carbon sinks on earth and should be 
protected to maintain them as such. 

• However, current annual rate of deforestation Indonesia alone 
is estimated to cause carbon emissions equal to around 40% of 
the emission reductions target by implementing the Kyoto 
Protocol in its first commitment period.

• In addition, current annual rate of drainage, degradation and 
burning of peatlands makes Indonesia the world’s third largest 
emitter of carbons behind only the USA and China.

Riau Province is one of the key provinces in this context. 



Can the ALOS K&C Initiative help?

Riau’s last forests are disappearing fast.
Irreplaceable values are lost. 

Both legal and illegal conversion is driving the 
deforestation. 



Our Challenge:
We want to stop legal conversion of forests with high conservation 
values. To do that we need to know the values of the forest and be 
able to argue that protecting the forest is preferable to converting it to 
oil palm or pulp wood.

•This is where remote sensing may help:
– How intact is a given forest block?
– What are the biodiversity levels inside the forest?
– How important is a forest for the region’s watershed protection?
– How much carbon is stored?
– How much carbon emissions are caused by deforestation?
– How much carbon emissions could be prevented if a block of natural 

forest is maintained on intact peat rather than replaced by oil palm or 
acacia plantations? 

•These are our problems:
– Too few images are available due to haze and clouds so some forest 

clearings remain undetected and unchallenged for too long.
– We do not know how to estimate biodiversity levels through remote 

sensing.
– We do not know how to estimate hydrological values of forests 

through remote sensing.
– We do not know how to estimate carbon storage/emission through 

remote sensing.



Replacement of Natural Forest by Industrial Plantations.
Does it make sense?



Replacement of Natural Forest by Industrial Plantations.
Does it make sense?



Replacement of Natural Forest by Industrial Plantations.
Does it make sense?



Replacement of Natural Forest by Industrial Plantations.
Does it make sense?



Our Challenge:
We want to stop illegal conversion. To do that we need to know 
who converts what as soon as it happens.

•This is what we do so far:
– Get Landsat images
– Identify clearcuts
– Compare clearcuts with previous images
– Visit the site in the field
– Determine who is doing what
– Determine the legality and impact on the ecosystem
– Engage the forest clearing party
– Publish a report

•These are our problems:
– Too few images are available due to haze and clouds so 

some forest clearings remain undetected for too long
– Obtaining images frequently becomes financially 

prohibitive
– Lack of capacity to process and interpret images



Monitoring Clearcutting and Wood Sourcing Operations



Landsat Image P/R: 126-127/59, Band 543 (19 June 1995)
Bukit Batu Wildlife Sanctuary
APP associated concessions

Still equally
good forests

PT. Bukit Batu 
Hutani Alam
Concession 

(30,221 hectares)

PT. Sakato Pratama 
Makmur Concession
(21,238 hectares)

Monitoring Protected Forests and Compliance with Permits



Before 2000, forest 
clearance started
without Definitive 
Licenses from the 
Ministry of Forestry.

Landsat Image P/R: 126-127/59, Band 543 (21 May 2000)
Bukit Batu Wildlife Sanctuary
APP associated concessions

Monitoring Protected Forests and Compliance with Permits



Landsat Image P/R: 126-127/59, Band 543 (14 July 2002)
Bukit Batu Wildlife Sanctuary
APP associated concessions

More clearcuts

Some acacia plantingSome acacia planting
October 2003, finally proper permits to 
clearcut these concessions were given.

Monitoring Protected Forests and Compliance with Permits



Landsat Image P/R: 126-127/59, Band 543 (19 July 2004)
Bukit Batu Wildlife Sanctuary
APP associated concessions

Monitoring Protected Forests and Compliance with Permits



Monitoring Concessions and Compliance with Regulations
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http://maps.eyesontheforest.or.id/



Our Challenge 
Can the ALOS K&C Initiative help?

We want to stop legal conversion. To do that we 
need to know whether a natural forest block is 
more valuable than an industrial plantation.

• How valuable is that forest: Biodiversity.
• How valuable is that forest: Watershed protection.
• How valuable is that forest: Fire prevention.
• How valuable is that forest: Carbon storage.



Our Challenge 
Can the ALOS K&C Initiative help?

We want to stop illegal conversion. To do that we 
need to know who converts what when as soon 
as it happens.

• What size forest clearings can ALOS detect in 
Riau how frequently during hazy days in the dry 
season and cloudy days in the wet season?

• How soon will the information be available after 
images are taken?

• What will it take to analyze the ALOS images?
• How much will it cost?


