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  High-Carbon Reservoir Ecosystem? 

Photo from Erianto Indra Putra (UNPAR) 
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 Global Land Project conceptual 
framework 



Source: Esri, i-cubed, USDA, USGS, AEX, GeoEye, Getmapping, Aerogrid, IGN, IGP, UPR-EGP, and the GIS User 
Community  

Sapporo nodal 
office 
(Japan) 

Beijing nodal 
office 

(China) 

Taipei nodal 
office 

 (Taiwan) 

European nodal 
office 

(Germany) 

International Project 
Office 
(Brazil) 

GLP International project office and nodal offices 

Sapporo nodal office is based at Hokkaido 
University, Japan 



GLP Sapporo Nodal Office 
  
Vulnerability, Resilience and Sustainability 
of Land Systems 

Hokkaido University, Sapporo, JAPAN 



GLP endorsed projects through Sapporo Nodal Office 

Wild Fire and Carbon Management in 
Peat Forest in Indonesia (PI: 
Mitsuru Osaki) 

Collapse and Restoration of 
Ecosystem Networks with Human 
Activity (PI: Norio Yamamura) 

Ecosystem Services Management in 
Asia (ECOSMAG) (PI: Ademola 
Braimoh) 

Environmental Valuation Project (PI: 
Tasuki Sekino) 

Human activities in Northeastern 
Asia and their impact on the 
biological productivity in North 
Pacific Ocean (Amur-Okhotsk 
Project) (PI: Takayuki Shiraiwa) 

 
 
 
 
 
 
 
 
 
 
 
 





Japan Peatland Society 
Establish in 9 October 2013 





Sustainable Society 

Earth System 

Social System Human System 

Problems 

Recycling-Oriented  
Society 

Low Carbon 
Society 

Human-nature 
Harmonized   

Society 



Journal & Book Publication 



  Climate Change and Human Impact 
on 

High-Carbon Reservoir Ecosystem? 
Photo from Erianto Indra Putra (UNPAR) 

 





Net primary production decreased 1% (0.55 petagrams of carbon 
over 10 years) globally during 2000 to 2009 

Maosheng Zhao, et al.: Drought-Induced Reduction in Global Terrestrial 
Net Primary Production from 2000 Through 2009 Science 329, 940 (2010) 

The past decade (2000 to 2009) has been the warmest since instrumental measurements began, which could imply continued 
increases in NPP; however, our estimates suggest a reduction in the global NPP of 0.55 petagrams of carbon. Large-scale 
droughts have reduced regional NPP, and a drying trend in the Southern Hemisphere has decreased NPP in that area, 
counteracting the increased NPP over the Northern Hemisphere.  



Great Impact of Climate Change in Indonesia 

(El Niño-Southern Oscillation) (Indian Ocean Dipole) 

From M. Evri 





Borneo: Jurassic to 
Eocene 

de Bruyn, M et al in review. Borneo is a 
major evolutionary hotspot for Southeast 

Asian biodiversity. Science. 



The role of 
changing 
Pleistocene 
sea levels 

de Bruyn, M et al in review. Borneo is a 
major evolutionary hotspot for Southeast 

Asian biodiversity. Science. 





  High-Carbon Reservoir Ecosystem 

In Kalimantan 

Photo from Erianto Indra Putra (UNPAR) 
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http://www.jst.go.jp/global/english/about.html 

SATREPS:  
Science and Technology Research Partnership for Sustainable Development 

funded by  
 1) the Japan Science and Technology  Agency (JST) and  
2) the Japan International Cooperation Agency (JICA). 

 
SATREPS is a Japanese government program that promotes international joint research 

targeting global issues, involving partnerships between researchers in Japan and 
researchers in developing countries.  

 
SATREPS projects are expected to lead to outcomes with potential for practical utilization, 

and to enhance research capacity in the developing country.  



http://www.census.hokudai.ac.jp/html/JSTJICA/index.html 

Peatland exist in Tropical! 



Acid Sulfate Soil Sandy podzolic soil 

Al3+ Toxicity Poor Nutrients 

Peat Soil 



Total amount of 
CO2 emission 
in the world 
31.0 Gton 

(2005) 

China 
19.4 
% 

USA 
19.1 % 

Indonesia 
6.6 % Russia  

5.5 % 
Indo 

4.2 % 

Japan 
4.0% 

Others 
41.2% 

Source: http://www.eia.doe.gov/iea/carbon.html 







Factors Ccontrolling Peat Fire, Peat Fire 
Impact and Role of Satellite Monitoring   

PEAT 
FIRE  

HUMAN FACTORS  

Ground  Water  
Level  

Satellite Monitoring 
Hotspot  

Carbon Emission  

& Haze  

Global Warming  

CO2 , CO, PM 10 , ...  

Precipitation  

El Niño-Southern 
Oscillation& Indian 

Ocean Dipole 

Air Quality  

Human 
Health  

Air Quality  

Human 
Health  

Air Quality  

Human 
Health  

Air Quality  

 From Dr. Erianto Indra Putra and Dr. Hiroshi HAYASAKA 
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Recent fires in Indonesia 
occurred mainly in Kalimantan 

and Sumatra 

   Recent hotspots (fires) trends  

 

 

 

 

 

July 2006 

August 2006 

 

 

 

 

 

September 2006 

October 2006 

 From Dr. Erianto Indra Putra and Dr. Hiroshi HAYASAKA 





COP15 Poster 

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.)





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 

Red: Instrument 
Black: Target 

(4) Deforestation & 
Forest biomass 

change 

Landsat, SPOT, 
TerraSAR,  

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

Key Elements of Tropical Peatland MRV System 

Micro-Satellite 
& LCTF*4 
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Peat Fire Index  

(Takahashi) 

Takahashi Model 
The lowest GWL in dray 

season and Peat Fire 
Index 

(Takahashi) 

1. Peat boundary selection 
2. GWT by Takeuchi model 

3. CO2 emission by Hirano model 
4. Fire occurrence by Takahashi model 

Summary 

Fire occurrence  

correlation 





By Wataru Takeuchi, University of Tokyo, Japan 

Tuning 

Modelin
g Algorism 

Satellite Sensing  

Coefficiency between Water 
Table Level and  
1) CO2 emission by Oxidation 
2) CO2 emission by Fire Factors 
 

Input 

Water Table Mapping 

Output 

Mapping of 
1) CO2 emission by Oxidation 
2) CO2 emission by Fire Factors 
 

Water Table Mapping 



 
 

1) Carbon Emission by Fire 
2) Carbon Loss through Water 

3) Carbon Emission by Microorganisms  
Degradation 

CO2 flux simulators 
in Below Ground 

 Simulator of Fire Expansion  

 Model of Water Tabe Level  

CO2 flux and Carbon loss estimates from 
correlation with water table (or water content in 

soil) and other elements such as;  

Water Table Level 

(examples) 

CO2 Flux Simulator in Below Ground: 





DO NOT CITE OR QUOTE Overview 
 
 Second Order Draft 

DRAFT 2013 Wetlands Supplement 1 

2013 SUPPLEMENT  TO THE  2006 1 

IPCC GUIDELINES FOR 2 

NATIONAL GREENHOUSE GAS 3 

INVENTORIES:  WETLANDS 4 

Methodological Guidance on Organic and Wet Soils 5 

across IPCC Land-use Categories  6 
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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 



High-Carbon Reservoir Ecosystem  

SABSTA38  Research Dialog, Bonne June 2013 under UNFCCC 

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





  Future Cutting Edge on  
High-Carbon Reservoir Ecosystem 

Photo from Erianto Indra Putra (UNPAR) 
 



Mutual Interacted Ecosystem on Carbon-Water-Soil 
- vulnerability and resilience-  

Water/ Carbon Stock Tower 

Water/ Carbon Stock Dum 

 Human Impact/Climate Changes 

Vulnerability  

Water/ Carbon Stock Tower Ecosystem  
(mineral soil) 
if  independent ecosystem 

Water/ Carbon Stock Dum Ecosystem 
(peat soil) 
if  independent ecosystem 

Kalimantan Catastrophe** 
by Negative Feedback 

Kalimantan Potential*  
by Positive Feedback 
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Positive Feedback 
Negative Feedback 

_ 

*   High Biodiversity & High Productivity/ Enrich of Water & Carbon Stock 
** Low Biodiversity & Low Productivity/ Loss of Water & Carbon Stock 





Field Campaign using High-Precision Telescope  
AMI (Airborne Multispectral Imager) 

Called as LCTF (liquid crystal tunable filter-system) 

Courtesy: Junichi Kurihara, HU 












