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International Workshop on Peatland Management 
 

FUTURE ASPECTS  

OF  

MANAGEMENT  

IN  

TROPICAL PEATLANDS 

 

By : 
BAMBANG SETIADI 

University of Hokkaido 
October 10, 2013 



ORBITING EARTH IN THE SPACESHIP,  

I SAW HOW BEAUTIFUL OUR PLANET IS.. 

PEOPLE, LET US PRESERVE AND  

INCREASE THIS BEAUTY, NOT DESTROY IT ! 

                                 

YURI GAGARIN 

First in space 

12 April 1961.  





FUNCTION 

OF TROPICAL 

PEATLANDS 

DAMAGED  

BY  

HUMAN 

ACTIVITY 

BECOMING 

GIGANTIC OF CARBON 

EMISSION SOURCES 

HIGHLIGHT THE 

LATEST SCIENTIFIC  

AND 

TECHNOLOGICAL 

ADVANCES  

MECHANISM 

 FOR  

HUMAN ACTIVITY  

THE REALIZATION 

OF SUSTAINABLE 

LOW CARBON 

SOCIETY 





      PEAT  IS :   
ORGANIC MATTER ACCUMULATED  

THOUSAND YEARS , STORING CARBON  IN 
THICK LAYER 



TROPICAL 

PEATLAND 

CARBON 

(peat+ 

trees) 

WATER 

BIO-

DIVER-

SITY 





PEAT SWAMP FORESTS ARE IMPORTANT IN 

GLOBAL CLIMATE CONTROL AND HARBOR 

A HUGE AMOUNT OF GLOBAL CARBON.  





TROPICAL  PEAT 



Fresh water 
balance 
In the 

tropical 





POTENTIAL CARBON CYCLING  

IN TROPICAL PEATLAND 



CARBON DENSITY IS PARTICULARLY HIGH IN TROPICAL PEAT SWAMP, 
WHERE DENSE VEGETATION AND TALL TREES MAKE UP A LARGE AMOUNT 
OF WOODY BIOMASS AND THE SOILS HAVE VERY HIGH CARBON CONTENTS. 

CARBON STORAGE IN ECOSYSTEMS 

548 GIGATONNES OF C (GT C), IN THE WORLD'S  
TROPICAL AND SUBTROPICAL FORESTS,  

BOREAL FOREST WITH 384 GT C.   
IN TOTAL, TERRESTRIAL ECOSYSTEMS  2100 GT C.  







PEAT WATER PLANT 



PEATLAND 

FUNCTION 

ECOSYSTEM 

STRUCTUR 

PROCESSES 

 

PEAT LAND 

DYNAMIC LEVEL 

SOCIETAL BENEFIT 

LEVEL 

ATRIBUTES PEATLAND 

SOCIETAL VALUE 

SERVICES GOODS 

SUSTAINABLE LIFE 
SUPPORT 

SUSTAINABLE LIFE 
SUPPORT 

COMMERCIAL 
UTILIZATION 

COMMERCIAL 
UTILIZATION 



PEATLAND FUNCTION 
-Hydrological Function 
-Biochemical Function 

-Ecological Function 

ECOSYSTEM 
STRUCTUR 

-Geomorphology 
- Hydrology 

- Soil 
- Fauna and Flora 

PROCESSES 
-Physical 
-Chemical 
-Biological 
 
- 

PEAT LAND 
DYNAMIC LEVEL 

SOCIETAL BENEFIT 
LEVEL 

ATRIBUTES 
Biodiversity/ 
Cultural Unique 
Heritage/Science 

PEATLAND SOCIETAL 
VALUE 

SERVICES 
Flood control/Water 

quality/Food chain support 

GOODS 
Wood/Plants/Fish/Birds 

 

SUSTAINABLE LIFE 
SUPPORT 

SUSTAINABLE LIFE 
SUPPORT 

COMMERCIAL 
UTILIZATION 

COMMERCIAL 
UTILIZATION 







• DRAINAGE 

• MINING 

• FORESTRY 

• AGRICULTURE 

HYDROLOGY 

VEGETATION 

SUBSTRAT 

SUBSTRAT 

HABITAT 







Joosten, Hans (2012) 





WHAT HAPPEN  IF WE DRAIN PEAT  ....... 





INDONESIA EXPERIENCE : 

MEGA RICE PROJECT ON TROPICAL PEATLAND 

JAVA ISLAND 

KALIMANTAN 

• 1980-1990 : IN JAVA 
ISLAND,  RICE FIELD HAS 
CONVERSED INTO NON 
AGRICULTURE PURPOSES 

• 100.000 HECTARES PER 
YEAR  OR 1 MILL HA IN 10 
YEARS 

• GOVT. NEEDS  TO 
SUBSTITUTE  1 MILL 
HECTARES  FOR NEW RICE  
FIELD 

• 1996 GOVT. ESTABLISHED 
MEGA RICE PROJECT IN 
TROPICAL PEATLAND IN 
CENTRAL KALIMANTAN 



112 km CHANEL  

2.406.732HA   IN JUNE 1991 1.560.377HA  
(64.8%) WAS COVERED WITH FOREST  

IN MAY  1997  ; 1.377.442HA (57.5%); RES. IN 
JULY  2000 ; 1.110.151HA (45.7%) WAS 
COVERED WITH FOREST.  

MAIN CHANNEL  AT KAHAYAN RIVER 
13.6.1998 

THE TOTAL AREA OF MRP IMPACT IS 
1.5 MILLION HECTARES 





  

  

  

THE CONVERSION, DEGRADATION OR UNSUSTAINABLE MANAGEMENT OF 
TROPICAL PEATLANDS  LEADS TO THE RELEASE OF CARBON TO THE 

ATMOSPHERE 



FIRE HOT SPOTS 



TOP 5 WORLD (2008)  

GHG EMISSION RANKING 

COUNTRIES Mt /a 

INDONESIA 500 

EUROPE 164 

RUSSIA 161 

USA 67 

CHINA 66 





More than 80% of Indonesia’s 

emission result from deforestation 

and degradation of carbon-rich 

ecosystems like peatlands !! 



FOREST AND PEATLAND FIRE 



“INDONESIA WILL 

VOLUNTARILY 

REDUCE OUR GREEN 

H0USE GAS 

EMISSIONS  BY 26%  

FROM  BUSINESS-AS-

USUAL LEVELS BY 

2020,” 

G-8 Meeting Pittsburgh, 

2009 

 

H.E. PRESIDENT OF REP.INDONESIA 

DR. SUSILO B. YUDHOYONO 



YOGYAKARTA  1987 

• PILOT PROJECT PANGKOH 

• AGRO ECONOMY OF 

FARMING SYSTEM 

• ENVIRONMENTAL ASPECT 

(ENERGY) 

• CONSERVATION APPROACH 

• PEAT FOR WASTE WATER 

SYSTEM 

• THERE IS NO ISSUE : 

CARBON-SUBSIDENCE-

WATER LEVEL- CLIMATE 

CHANGE 





PROPOSAL OF NATURAL LABORATORY 

OF PEAT FOREST ( 1993/1994)  

BAMBANG SETIADI – SUWIDO LIMIN –  

JACK RIELEY – HIDENORI TAKAHASHI – 

SUSAN PAGE 



    THE RECTOR OF UNPAR  AGREED TO THE 

ESTABLISHMENT OF CIMTROP/UNPAR AS A SEMI 

INDEPENDENT INTERNATIONAL RESEARCH CENTRE 

(SEPTEMBER 1998 (2153/PT31/H/I/1998)).  







UN Sec. Gen. BAN KI MOON  
VISITED KALAMPANGAN AREA 

Nov. 2011 













SUSTAINABLE MANAGEMENT 

OF TROPICAL PEATLAND 

• ECOLOGICAL AND NATURAL 
RESOURCES FUNCTION (illegal 
logging, water catchment 
management,water balance, 
hydrological parameter) 

• IMPACT OF FIRE ( Carbon release, 
mega rice project, peat 
decomposition under peat fire 
damage) 

• ROLE OF TROPICAL PEAT AS 
CARBON STORE  

• (peat and climate change) 

• WISE USE AND SUSTAINABLE 
DEVELOPMENT 

JAKARTA, 2001 





PALANGKARAYA 2005 
• RESTORATION TROPICAL 

PEAT (water management, 

carbon store and loss 

resulting from fire) 

• GOVERNMENT APPROACH  

(report of adhoc team, 

successful management, 

fire management) 

• BIODIVERSITIES (Orang 

utan, blackwater, plants 

and mamal, seasonal 

change of CO) 

• CONTROLLING HAZE  

     (Local community) 

• LAKE AND PEAT 





YOGYAKARTA STATEMENT  

ON  

CARBON-CLIMATE-HUMAN  INTERACTIONS  

ON  

TROPICAL PEATLAND 

27-31 Agustus 2007 



  ….In terms of Green House 
Gasses management, the 

maintenance of large stores of 
C in tropical forest and 

deforestation should be a   
priority…… 

YOGYAKARTA STATEMENT :  





(1) Lack of awareness of some plantation 

companies at the time of opening and 

cleaning of plantation land, 

(2) The locations of many fires in 

peatlands that are very difficult to 

extinguish, 

(3) Damage to the structural conditions of 

peatlands due to drainage infrastructure 

and canals  

(4) Low accessibility of the burned areas 

that constrains a rapid response to fire 

outbreaks, 

(5) Limitations of facilities, infrastructure, 

personnel and operational funds for fire 

prevention and control related to the total 

area of forest and land fires. 

 

WILD FIRE AND CARBON MANAGEMENT IN PEAT 

FOREST IN INDONESIA 



DOCTORS     :   9 

BEING PRODUCED :  6 

MASTER   :   >  6 

MASTER DEGREE FOR NATURAL RESOURCES 

AND CLIMATE CHANGE 

UNIT FOREST AND PEAT FIRE PROTECTION 









PALANGKARAYA 

PONTIANAK 

JAKARTA 
YOGYAKARTA 

HELSINKI 

HOKKAIDO 

STOCKHOLM 

NOTTINGHAM 

LEICESTER BRUSSEL 

WAGENINGEN 

BOGOR 

ROME 



CARBON MANAGEMENT 

TROPICAL PEAT LOW CARBON SOCIETY 



SATREPS  

SCIENCE AND TECHNOLOGY RESEARCH PARTNERSHIP 

FOR SUSTAINABLE DEVELOPMENT) 

JAPAN INTERNATIONAL 

COOPERATION AGENCY 
JAPAN SCIENCE AND 

 TECHNOLOGY AGENCY 

OUTCOMES OF SATREPS 
・REAL TIME MONITORING  SYSTEM 

・INTEGRATED MRV SYSTEM 

・ REAL TIME CO2 EMISSION MAPPING 

THE WILD FIRE AT PEAT-LAND TENDS TO HAPPEN WHEN 

GROUNDWATER LEVEL GOES DOWN.  

THEREFORE, IF GROUNDWATER LEVEL IS MONITORED AND 

REPORTED REGULARLY, NECESSARY AND PROMPT ACTIONS 

COULD BE TAKEN TO EFFECTIVELY AVOID OR STOP WILD FIRE, 

THUS TO REDUCE THE EMISSION OF CARBON DIOXIDE. 

PROJECT OF WILD FIRE AND  

CARBON MANAGEMENT IN  

PEAT-FOREST IN INDONESIA  



 

PEATLAND FUNCTION 
-Hydrological Function 

-Ecological Function 

- 

ECOSYSTEM 
STRUCTUR 

- Hydrology 
- Soil 

PROCESSES 
-Physical 
 

PEAT LAND 
DYNAMIC LEVEL 

SOCIETAL BENEFIT 
LEVEL 

PEATLAND SOCIETAL 
VALUE 

SERVICES 
• Flood control/ 
• Water quality 

GOODS 

Wood/Plants/Fish 

 

SUSTAINABLE LIFE 
SUPPORT 

SUSTAINABLE LIFE 
SUPPORT 

COMMERCIAL 
UTILIZATION 

COMMERCIAL 
UTILIZATION 



Purchased 
Electricity for own 

use 

Fuel combustion 

Company 
Vehicles 

CO2   CH4   N2O   HFCs  FCs   SF6  

Production of 
purchased  

materials and 
outsourced activities 

Contractor 
owned 
vehicles 

Employee 
business 
travel 

Waste 
disposal 

Fugitive 
emissions 

Source: GHG Protocol Initiative, 2004 

and Deforestation 

Deforestation 

http://images.google.co.uk/imgres?imgurl=http://www.rics.org/NR/rdonlyres/66C22ACB-7053-4357-88FC-6335A1CC28AB/0/powerstation.png&imgrefurl=http://www.rics.org/Environmentalandlandconsultancy/Planninganddevelopment/planningformajorenergyprojects.html&h=320&w=430&sz=60&hl=en&start=222&tbnid=TaFn8YQc7pZD2M:&tbnh=94&tbnw=126&prev=/images?q=power+station&start=220&gbv=2&ndsp=20&svnum=10&hl=en&sa=N
http://images.google.co.uk/imgres?imgurl=http://www.racetothetop.org/images/safeway_lorry.jpg&imgrefurl=http://www.racetothetop.org/case/case4.htm&h=262&w=349&sz=17&hl=en&start=273&tbnid=q0azz_q69FoVaM:&tbnh=90&tbnw=120&prev=/images?q=lorry&start=260&gbv=2&ndsp=20&svnum=10&hl=en&sa=N
http://images.google.co.uk/imgres?imgurl=http://www.alghanim.com/kirby/images/factory_291b.jpg&imgrefurl=http://www.alghanim.com/contentdisp.asp?pageId=69&h=380&w=550&sz=24&hl=en&start=923&tbnid=ybSFpD6vWNwpYM:&tbnh=92&tbnw=133&prev=/images?q=factory&start=920&gbv=2&ndsp=20&svnum=10&hl=en&sa=N
http://images.google.co.uk/imgres?imgurl=http://www.lifespy.com/wp-content/uploads/2007/04/car.jpg&imgrefurl=http://www.lifespy.com/2007/how-to-get-the-best-deal-on-a-car-when-you-are-just-looking/&h=315&w=500&sz=95&hl=en&start=198&tbnid=nmI9hBPR9QpGPM:&tbnh=82&tbnw=130&prev=/images?q=car&start=180&gbv=2&ndsp=20&svnum=10&hl=en&sa=N
http://images.google.co.uk/imgres?imgurl=http://dnrc.mt.gov/PhotoGallery/65/Other2/harvesttime1028.jpg&imgrefurl=http://dnrc.mt.gov/PhotoInfoGeneric.asp?id=224&h=768&w=1028&sz=733&hl=en&start=7&tbnid=Gq_D23PmPA2VnM:&tbnh=112&tbnw=150&prev=/images?q=wheat+field&gbv=2&svnum=10&hl=en
http://images.google.co.uk/imgres?imgurl=http://www.airquality.utah.gov/Public-Interest/Current-Issues/mercury/Images/factory_smokestack1.jpg&imgrefurl=http://sitemaker.umich.edu/section9group2/carbon_capture_and_seqestration&h=445&w=301&sz=31&hl=en&start=21&tbnid=GZ9SgGK_cUlb6M:&tbnh=127&tbnw=86&prev=/images?q=factory&start=20&gbv=2&ndsp=20&svnum=10&hl=en&sa=N
http://images.google.co.uk/imgres?imgurl=http://www.stairheaven.co.uk/_familyCustom/0/areas/776638577/content/html/Van.jpg&imgrefurl=http://www.stairheaven.co.uk/page/delivery_14.cfm&h=158&w=250&sz=7&hl=en&start=2&tbnid=2KV5TcXOZAMDJM:&tbnh=70&tbnw=111&prev=/images?q=delivery+van&gbv=2&svnum=10&hl=en
http://images.google.co.uk/imgres?imgurl=http://www.freedigitalphotos.net/image/s_airplane8.jpg&imgrefurl=http://www.freedigitalphotos.net/details.php?gid=74&sgid=&pid=679&h=375&w=500&sz=83&hl=en&start=53&tbnid=RUq4tyFE1kQJ_M:&tbnh=98&tbnw=130&prev=/images?q=airplane&start=40&gbv=2&ndsp=20&svnum=10&hl=en&sa=N
http://images.google.co.uk/imgres?imgurl=http://www.blackburn.gov.uk/upload/img_100/DSC00043.JPG&imgrefurl=http://www.blackburn.gov.uk/server.php?show=ConWebDoc.2142&h=112&w=100&sz=10&hl=en&start=230&tbnid=MN8TSGqgStkA7M:&tbnh=86&tbnw=77&prev=/images?q=waste+bin+trade&start=220&gbv=2&ndsp=20&svnum=10&hl=en&sa=N
http://images.google.co.uk/imgres?imgurl=http://www.incineration.com/12_1.gif&imgrefurl=http://www.incineration.com/&h=431&w=287&sz=113&hl=en&start=11&tbnid=hM1PNVeS31lAMM:&tbnh=126&tbnw=84&prev=/images?q=smokeless+stack&gbv=2&svnum=10&hl=en


1. FOREST AND LAND 

FIRE CONTROL 

 

2.  WATER  AND  

HYDROLOGY 

MANAGEMENT ON 

PEATLAND,  

 

3. FOREST  AND LAND 

REHABILITATION,  

 

4. ILLEGAL LOGGING 

CONTROL,  

 

5. AVOIDING 

DEFORESTATION 

 

6. COMMUNITY 

DEVELOPMENT 



TELEMETRY FOR MONITORING 

HYDROLOGRY ON TROPICAL PEATLAND 





CLIMATE  SMART  FISHERY; 

PALUDICULTURE  0N  

TROPICAL PEATLAND 

BY : 

BAMBANG SETIADI 

The workshop  

“Towards sustainable land 

management practices for 

peatlands – a special focus 

on drained areas”   

FAO – Rome 

7–9 May 2013  
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PAPERS PRESENTED AT THE SPECIAL 

SESSION ON TROPICAL PEATLANDS  

AT  

THE 13TH INTERNATIONAL PEAT CONGRESS  

TULLAMORE, IRELAND, JUNE 2008  

FUTURE OF TROPICAL PEATLANDS  

IN  

SOUTH EAST ASIA 

AS 

CARBON POOLS AND SINKS 

http://www.geog.le.ac.uk/carbopeat/media/pdf/tullamorepapers/ipc_tropical_peat_special_session.pdf
http://www.geog.le.ac.uk/carbopeat/media/pdf/tullamorepapers/ipc_tropical_peat_special_session.pdf
http://www.geog.le.ac.uk/carbopeat/media/pdf/tullamorepapers/ipc_tropical_peat_special_session.pdf
http://www.geog.le.ac.uk/carbopeat/media/pdf/tullamorepapers/ipc_tropical_peat_special_session.pdf
http://www.geog.le.ac.uk/carbopeat/media/pdf/tullamorepapers/ipc_tropical_peat_special_session.pdf
http://www.geog.le.ac.uk/carbopeat/media/pdf/tullamorepapers/ipc_tropical_peat_special_session.pdf
http://www.geog.le.ac.uk/carbopeat/media/pdf/tullamorepapers/ipc_tropical_peat_special_session.pdf
http://www.geog.le.ac.uk/carbopeat/media/pdf/tullamorepapers/ipc_tropical_peat_special_session.pdf


CURRENT AND FUTURE CO2 EMISSIONS FROM 
DRAINED PEATLANDS IN SOUTHEAST ASIA 

A. Hooijer1, S. Page2, J. G. Canadell3, M. Silvius4, J. Kwadijk1, H. Wösten5, and J. Jauhiainen6 

• Of the 27.1 Million hectares (Mha) of peatland in Southeast 
Asia, 12.9 Mha had been deforested and mostly drained by 
2006. 

• Carbon dioxide (CO2) emission caused by decomposition of 
drained peatlands was between 355 and 855 Mt/ y  in 2006 of 
which 82% came from Indonesia, largely Sumatra and 
Kalimantan.  

• At a global scale, CO2 emission from peatland drainage in 
Southeast Asia is contributing the equivalent of 1.3 to 3.1% of 
current global CO2 emissions from the combustion of fossil 
fuel.  

• IF CURRENT PEATLAND DEVELOPMENT AND 
MANAGEMENT PRACTICES CONTINUE, THESE 
EMISSIONS ARE PREDICTED TO CONTINUE FOR 
DECADES.  









FIRE CONTROL AND 

MANAGEMENT    

WATER TABLE  & 

REWETING 

DECOMPOSITION 

AND SUBSIDENCE  

NEEDS IT IS 

URGENT 



1987-
1993 

Capacity 

Building 

 

 

1993-
1998 

Developing 
Research 

Question 

1998-2001 

What does 

Research 
Show 

2001-2007 

Taking 
action and 

Sharing 
idea 

 

2005- 

Now.... 

What ? 

1.Carbon 

2.Water 

3.Subsi
dence 

1987 - ?? 



day, date : Thursday and Friday, November 7th and 8th, 2013 

time : 09.00 – 17.00 WIB 

venue : Main Ballroom, IPB International Convention Centre, 

Jl. Pajajaran Bogor 

Geospatial Information Agency (BIG), Indonesian Agency for Agricultural 

Research and Development (IAARD), Ministry of Agriculture, and Agency for 

the Assessment and Application of Technology (BPPT)  

 

This international workshop aims to raise awareness of the importance for 

developing new updated national inventory and mapping of tropical peatland 

based on existing data, standardized of method used for the assesment 

tropical peatland 

INTERNATIONAL WORKSHOP ON THEMATIC 

GEOSPATIAL INFORMATION IN TROPICAL PEATLAND 

FOR AGRICULTURE 

theme “One Map Policy for Supportting Tropical 

Peatland Sustainable Development 




