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Overarching Questions  
• What are the relative contributions of land use, 

natural ecosystem dynamics, fire and climate 
variability on forest and carbon dynamics in 
Bornean tropical forests? 

• What are their synergistic effects and potential 
future trends?

• What are the major socio-economic and political 
drivers of land use change?

• How can this work be applied to policy and 
management for effective governance?



Objectives 

• Determine carbon storage variation across 
forest and land use types;

• Conduct remote sensing derived analyses 
of LCLUC and carbon dynamics;

• Input field and remote sensing derived 
data from case regions into models; 

• Evaluate carbon source/sink dynamics 
using models: past, present and future  
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Major Land Use Change w 
Implications for Carbon 

Published
• Collapse of Timber Concessions w Logging of Remaining 

Primary Forests ‘Protected Areas’ ;

Preliminary Results
• Conversion of Logged Forests to Industrial Oil Palm 

Plantations: International Agribusiness;

In Progress 
• Assess C-Impact of Logging and Fires within Peat Swamps 

Lack of Law Enforcement/Governance w Rampant Corruption 



• From 1970-2004, 72 timber 
concessions once occupied 7.2M 
ha or 79% of forest area (<500 m 
a.s.l.) in West Kalimantan;

• December 2004, six holdings 
(8.3%) with active timber harvest; 

• 94.3% reduction in area; 

• Abandoned areas highly 
degraded 80-90% canopy 
removed; often entered coupe 
several times;

• Logging easily detected on 
Landsat

Shifting loggersCurran, Trigg, McDonald et al. 2004 Science

Logging – from Boom to Bust



Over-Capacity Wood-Based Industries

• W. Kalimantan:130 wood-based industries: 5M m3yr-1;
• 14 plywood industries: 2.6M m3yr-1; 
• Exceed concession capacity: ‘94-95: 22%; ‘99-00: 132%; 

‘02-03: 162% 

17 March 03 W. Kalimantan
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Matrix to Park 

• 70% Park 10 km Buffer 
Deforested; <9% intact;

• 38%  Park Lowlands 
Deforested;

• After 1999, when <26% 
buffer remained; 
deforestation within park 
rose 9.5% yr-1; r2 =0.99)

Curran et al. 2004, Science 



Land use

Plantation

Concession



2003

National park

Peat forest
Lowland forest
Degraded land

High ground



2004

National park

Peat forest
Lowland forest
Degraded land

High ground



Clear logged forest w 77 to 111 t C ha-1

1.2 to 10.5 t C ha-1 in 1 to 10 yr plantations

Industrial Oil Palm Proliferation
40-fold increase area since ’92
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Dirt roads

Mapping oil palm plantations
Ikonos: resolves individual crowns, but over small areas

TM: resolves forest conversion and roads over large areas

1992 1999

So, to approach mapping oil palm, we:
• train detection methods on known plantations observed 
on Ikonos

• incorporate into the mapping method:
•changes observed on TM (1990 – 2000)
• proximity to dense road networks:

Challenge to mapping oil palm with TM:
Depending on age, oil palm is spectrally confused 
with bare soil and secondary regrowth.



Planted Oil Palm 
Digitized from 
Landsat



Applications of Preliminary Results 
For Policy & Management

• Arrested  & convicted 45 logging brokers (15 
Malaysians) and confiscated $3.76M of timber in GPNP; 
extended throughout Indonesia

• Changed oil palm plantation policy – no longer can clear 
residual wood for $$; governors/regents/district 
officials/military Kalimantan jailed for corruption

• Banned sawmills and dismantled plywood industry by 
70% capacity;

• RS monitoring of concessions/PAs GPS work blocks;
• Consortium Anti-Illegal Logging Corruption
• New Clearing House for Forestry/Plantation Data for 

corruption and management;
• Designated 1.3M ha new protected areas 





Transnational Management

• Rainforest Action Network/Greenpeace 
radicals to 161 international companies;

• Forest Integrity Network, TI WWF/TNC & 
buyers throughout EU/US, China, Hong 
Kong Taiwan, Singapore etc. Chain-of-
Custody agreements, ports, $$ laundering;

• Listed Ramin (Timber from Peat Forests) 
on CITES (w Indo/US) 



SBY’s “War on Corruption”

President Susilo Bambang Yudhoyono declared war on illegal logging on 12
Nov 04 is arresting senior bureaucrats, soldiers and police who were
involved the trade.

• First Democratically Elected 
President of Indonesia 20 Oct 04

•First 100 day agenda – War on 
Corruption 
•Illegal Logging and Land use is 
top priority;
•Independent Council with 
Judiciary and Enforcement







10 km

Estimating peat depth from phasic zonation
D) Zonation classified from ETM+

E) Peat condition, biomass, depth: preliminary surveys

A) Idealized zonation of phasic zones

B) Relationship between zones and depth

Source: Brunig, 1990.

B

C) Location map

F) Log skid 
trails:Zone:123

Source: Brunig, 1990.

RGB = ETM+ 4,5,7



Peat Field Surveys and Exp. Burns  

• 10 ha peat purchased 
with titles;

• 4 (25Km) transects 
mapped and 
surveyed;

• Experimental burns 
and excluded rainfall 
planned with soil pits 
for carbon depth 



Carbon Measurements 
• Four forest types: 4 yrs; 

NUE, biomass, growth 
(18 yrs); 

• Logging 
Chronosequence: 12 yrs; 
before/after;

• Oil palm 
chronosequence; 10yrs; 

• Secondary forest; 0-21 
yrs; Lawrence et. al. 
2004;

• Peat Swamp Phases 1-5 
with exp burns in 
progress;

• Illegal Logged Areas & 
Abandoned Concessions,  
in progress, planned



Work in Progress 

• Model past, present and future carbon 
dynamics in the region;

• Integrate with effects of LCLUC on 
biodiversity;

• Continue to assist policy and regional land 
use planning and fire prevention with 
Indonesian collaborators 



Training & Outreach
Education
• 12 US based Master’s students, 
• 45 Indonesian students, + 8 in progress Jan-August
• 2 Ph.Ds completed

Outreach
• 4 field training courses for 14 Kalimantan based NGOs and local civil 

servants 
• Several workshops with total of 210 Indonesian participants;
• Presentations to USAID, World Bank, Indonesian President’s Corruption 

Eradication Committee; Ministry of Land Use Planning, Forestry, 
Environment and Parks and Protected Areas, US State Dept 

• Planned March 05 Hong Kong “Timber Buyers of Asian Wood: Chain-of-
custody 

• Planned May 05 Singapore “Protected Area Management Malay 
Archipelago”



Land Use Planning and Development BAPPENAS Dedy and Herman Heruman, Ning, 
BAPPEDA-KALBAR, Eka, Rusnawir Hamid, Nova Sirait, Department of Parks and 

Conservation (PKA) and national parks; University of Tanjungpura and Dean of Forestry, 
Heru were collaborative sponsors. 

Eighteen timber concessions and seven oil palm plantations granted access and 
logistic support during surveys, local NGOs Biodamar, YPPN, WWF-Kalbar 

conducted community surveys and mapping,
Over 45 Indonesian students and eight faculty from University of Tanjungpura, 
KALBAR and six local NGOs participated in the surveying and mapping from 

1999-2004.  

Financial Support: NASA Earth Sciences Program, US Agency for 
International Development (USAID), World Bank (Indonesian Mission),

NSF BE-CNS, Fulbright Foundation, Conservation Food and Health, 
Tropical Resources Institute, Santa Fe Institute, Southeast Asian Studies 

and International Studies, Yale FES, University of Michigan

http://wags.gsfc.nasa.gov/portfolio/examples/navball/index.html�
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