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Palangkaraya

Study Topics:
・Green House Gasses Flux (CO2, CH4, N2O)
・Fire Detection and Protection
・Water Table Monitoring and  Management
・Peatland Ecology
・Integrated Farming

Study Site from 1997

Ex Mega-Rice Project Area @ Central 
Kalimantan, Indonesia
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Research history on tropical peatlands in Indonesia by Hokkaido University

Joint project by
Univs. Nottingham, Leicester, 
Palangka Raya & Hokkaido   

JSPS Core University Program
Japan： Univs, Hokkaido,  

Kagoshima, Tottori, Kyoto,
Kanazawa, Tokyo Agr., etc.

Indonesia:   LIPI, Biology, 
Geo-technology,  Limnology,
Bogor Agr. Univ.,  
Bandung Inst. Tech., 
Univ. Palangka Raya

JICA-JST SATREPS 
Japan: Hokkaido Univ.
Indonesia: BSN, BPPT, 

LIPI, FORDA, UPR, LAPAN
IJ-REDD+ Project

Japan: JICA, Hokkaido Univ.
Indonesia: KLHK

BRG-JICA-JPS Project
Indonesia: BRG, Japan: JICA, Hokkaido & Kyoto Univs.: JPS

ODA-JICA Program
Japan: Midori Eng. Lab. 
Indonesia: BPPT



Guidebook for Estimating C Emission

How to estimate C emission 
from:
1) Peat decomposition, and
2) Peat burning
based on GWL estimate.
General descriptions 
applicable 
not only to Central 
Kalimantan, but also to
another tropical peatland.

Sec.	2.1	
Data	Collec.on	and	Processing	

Sub-sec.	2.1.1	
Remote	Sensing	Data	Set	

Sub-sec.	2.1.2	
Field	Measurements	

Sec.	2.3	
Carbon	Emission	Model	from	

Peat	Decomposi.on	

Annual	CO2	Emissions	from	Peat	
DecomposiAon	

RelaAonships	between	NEE	and	
the	lowest	monthly	average	

GWL	in	the	study	year	

Sub-sec.	2.2.4	
Burn	Scar	

Sub-sec.	2.2.2	
Groundwater	Level		

Annual	Carbon	Emissions	from	
Peat	Burning	

Sec.	2.4	
Carbon	Emission	Model	from	

Peat	Burning	

RelaAonships	between	carbon	
loss	from	peat	burning	and	the	
lowest	monthly	average	GWL	in	

the	study	year		

Sec.	2.2	
Data	Analysis	

Sub-sec.	2.2.1	
Peatland	Type		

Sub-sec.	2.2.3	
Net	Ecosystem	Exchange	

Flowchart of C emission estimation

Product of Hokkaido Univ. Task Force in IJ-REDD+ Project (2015-2016)

Guidebook in English & Bahasa
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Ex Mega-Rice Project Area Destroyed 

Lamunti in 1998

Haze



Central Kalimantan Highway
@ Lahai
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Limiting Factors Study



I. Nutrients Cycle
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AeroHydro Culture
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Lateral Roots 
inside Bug
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Control Treatment
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new leaves
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Oil Palm Shorea balangeran



Treatment Control



Aerial Root of
Combretocarpus rotundatus 
(Tumih or Perepat in local) 

Mucigel

(Rhizosphere)



No endophytic
nitrogen-fixing bacteria

Mucilage:
Rhizo- and free-living          

nitrogen-fixing bacteria
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II. Carbon Cycle



What Factors Regulate Carbon in 
Tropical Peat?

Carbon Emission 
by Fire

Water

Carbon Emission 
by Microorganisms 

Degradation

Deforestation
・Dryness of ground 
surface

・Decrease water holding 
capacity

Drainage
・Decrease water 
table

Carbon Loss 
through Water

Ecosystem 
Change
・Farming/ Vegetation

Tree 
Growth/Mortality



Sensor

Sensor

Sensor

SESAME (Sensory data transmission service assisted by Midori Engineering Lab.) System



PALSAR, AMSR-E 
(4), (5), (6), (7)

GOSAT (1)

Satellite

Airborne
/***UAV

Ground
Tower(1)

Terra & Aqua  
MODIS (2)

LiDAR (4), (6), (7)UAV*3(1), (3)

ASTER, Hisui (3), 
(4), (8)

(7)Peat subsidence

(5)Water level, & 
Soil moisture

(3) Forest degradation & 
Species mapping

(1) CO2 Flux & 
Concentration

FES-C*1 (1)

*1:FES-C : Fiber Etalon Solar measurement of CO2

*2:VHR : Very High Resolution Remote Sensing Data
*3:UAV: Unmanned Aerial Vehicle
*4:LCTF: Liquid Crystal  Tunable Filter

Lateral CO2 Flux

Vertical  CO2 Flux

DGPS(7)
DGPS(7)

Chamber(1)

Water 
Gauge(5)(6)Peat dome detection

& Peat thickness

Drilling(6)

(2) Wildfire detection & 
Hotspot

(8)Water soluble organic 
carbon

(4) Deforestation & 
Forest biomass change

Landsat, SPOT, 
TerraSAR,  

AVNIR-2, VHR*2
Sensors (3), (4)

Micro-Satellite 
& LCTF*4



SESAME
(sensory data transmission service assisted by Midori Engineering)

Ground Water Level / Ground Surface Level
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Carbon Emission (GtC/Mha) by Wild (mainly peat)  Fire from 
Mega Rice Project area in Central Kalimantan 

10
%

C emission from 
Japan based on 

1990（0.312 GtC)

Average Carbon 
Emission
0.0305 

GtC/Mha/year

By Hidenori Takahashi, 
2013



COP15 at Copenhagen in 2009

Amount of carbon dioxide 
emitted annually from the 
tropical peatland per 1 million ha.
(Indonesia has  20 times the size of 
this tropical peatland.) Amount of carbon 

dioxide emitted by 
microbial degradation 
(About 3 % of the total 
emission from Japan in 
1990.)About 13% of 

the total emission 
from Japan in 1990.

Amount of carbon 
dioxide emitted by 
peat fire (About 10 % 
of the total emission 
from Japan in 1990.)

Amount of carbon dioxide 
emitted annually from the 
tropical peatland per 1 million ha.
(Indonesia has  20 times the size of 
this tropical peatland.) Amount of carbon 

dioxide emitted by 
microbial degradation 
(About 3 % of the total 
emission from Japan in 
1990.)About 13% of 

the total emission 
from Japan in 1990.

Amount of carbon 
dioxide emitted by 
peat fire (About 10 % 
of the total emission 
from Japan in 1990.)

COP15 Poster

Copenhagen Accord
・REDD+
・MRV: Monitoring-Sensing



NEE 
(Net Ecosystem 

Exchange)

PALSAR Application (1):
GHGs Emission Mapping

in Peat /Wetland
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 Second Order Draft 

DRAFT 2013 Wetlands Supplement 1 
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Coordinating Lead Authors
Tom Wirth (USA) and Chengyi Zhang (China)

Lead Authors
Gusti Zakaria Anshari (Indonesia), Kenneth Byrne (Ireland), Elke Hodson
(Switzerland), Hans Joosten (EC/WI/FAO), J. Boone Kauffman 
(IUCN/UNESCO), Leif Klemedtsson (Sweden), Tuija Elina Lapvetelainen
(Finland), Christoph Mueller (Germany), Phillip O'Brien (Ireland) and 
Mitsuru Osaki (Japan)

CHAPTER 1



UNFCC-SBSTA 38 Research Dialogue  
-Developments in research activities relevant to the needs of the Convention-

4 June 2012, 15:00 - 18:00, Maritim Hotel, Bonn, Germany

Plenary II:  Emerging scientific findings: Ecosystems and GHG emissions and removals 
from sources, sinks and reservoirs, including from terrestrial ecosystems 

Estimation of carbon and their fluxes in tropical peatlands: 
Results from a Japan-Indonesia joint project 



Thank you for your attention!
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III. Water Cycle
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