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FINAL REPORT 
For Japan-Korea Joint Research Project 

 AREA

1. Mathematics & Physics 
2. Chemistry & Material Science 
3. Biology 
4. Informatics & Mechatronics 
5. Geo-Science & Space Science 
6. Medical Science 
7. Humanities & Social Sciences 

 
1. Research Title: 
 
Comparative study of temperate and tropical peatland ecosystems in relation to global 
C cycle and climate changes                                                                       
 

2. Term of Research: From      01 July, 2011             To       30 June, 2013             

 

3.  Total Budget 
 

a. Financial Support by JSPS: Total amount:        2,400        thousand yen        
 
    1st Year      900      thousand yen     2nd Year   1,200   thousand yen   
 

3rd Year     300      thousand yen     
 
    b. Other Financial Support : Total amount:            0         thousand yen       
 

4.  Project Organization   

a. Japanese Principal Researcher

Name Akira Haraguchi 

 
Institution / 
Department 
 
Position 

 
The University of Kitakyushu / Faculty of Environmental 
Engineering, Department of Life and Environmental Engineering 
 
Professor 

b. Korean Principal Researcher 

Name Hojeong Kang 

 
Institution / 
Department 
 
Position 
 

 
Yonsei University / School of Civil and Environmental Engineering  
 
 
Professor 

 

 

(Form4-2) 
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 c. List of Japanese-side Participants (Except for Principal Researcher) 

Name Institution/Department Position 
Masato Sakaki 
 
 
 
Naoki Iwayama 
 
 
 
Masataka Uesako 
 
 
 
Michiaki Seno 
 
 
 
 
 
 
 
 

The University of Kitakyushu / Graduate 
School of Environmental Engineering 
 
 
The University of Kitakyushu / Graduate 
School of Environmental Engineering 
 
 
The University of Kitakyushu / Graduate 
School of Environmental Engineering 
 
 
The University of Kitakyushu / Graduate 
School of Environmental Engineering 
 
 

Master course 
student 
 
 
Master course 
student 
 
 
Master course 
student 
 
 
Master course 
student 
 
 

d. List of Korean-side Participants (Except for Principal Researcher) 

Name Institution/Department Position 
Sunghyun Kim 
 
 
Min Jung Kwon 
 
 
Inyoung Jang 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Yonsei University / School of Civil and 
Environmental Engineering 
 
Yonsei University / School of Civil and 
Environmental Engineering 
 
Yonsei University / School of Civil and 
Environmental Engineering 
 

Post-doctoral 
researcher 
 
Post-doctoral 
researcher 
 
Post-doctoral 
researcher 
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5.  Number of Exchanges during the Final Fiscal Year* 
  a. from Japan to Korea                        *Japanese fiscal year begins April 1. 

Name Home Institution Duration Host Institution 
Akira 
Haraguchi 
 
 
 
 
 
 
 
 
 
 
 
 
 

The University of 
Kitakyushu 
 

2013.6.27-2013.6.28 Yonsei University 

For Final Fiscal Year(FY2012) 

Total:      1        persons 

For Final Fiscal Year(FY2012) 

Total:         2         man-days 

Numbers of Exchanges during the Past Fiscal Years 

FY2010: Total      5       persons 
FY2011: Total      4       persons 

  
b. from Korea to Japan 

Name Home Institution Duration Host Institution 
Sunghyun 
Kim 
 
Hojeong 
Kang 
 
 
 
 
 
 
 
 
 
 
 
 

Yonsei University
 
 
Yonsei University 
 
 

2013.5.29-2013.6
.1 
 
2013.6.14-2013.6
.16 
 
 
 

The University of 
Kitakyushu 
 
The University of 
Kitakyushu 
 
 
 
 

For Final Fiscal Year(FY2012) 

Total:       2       persons 

For Final Fiscal Year(FY2012) 

Total:        7         man-days 

Numbers of Exchanges during the Past Fiscal Years 

FY2010: Total      3       persons 
FY2011: Total      4       persons 
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6. Objective of Research 

 
Mires dominated by Sphagnum mosses are relatively unproductive ecosystems. 

The average annual biomass production of Sphagnum amounts approximately 250 g/m2 
in the boreal region and reaches 500 g/m2 in the warm-temperate zone. However, due to 
environmental constraints of decomposition caused by low oxygen availability, low pH, 
poor nutrient availability and low temperatures, globally significant accumulation of 
carbon takes place in these ecosystems. Peat accumulation is promoted by 
decay-resistant biochemical traits of Sphagnum in interaction with the environmental 
constraints. In acidic conditions, decay of Sphagnum is inhibited by the specific 
composition of cell-wall polysaccharides. Previous studies about peatland have focused 
on systems in Europe and North America. For example, a research group including the 
current proposer has revealed enzymatic mechanism of low decomposition and impacts 
of future climate (Nature 409: 149; Nature 430: 195-198). However, extremely low 
number of literature is available on peatland ecology in temperate regions and tropical 
peatland. Despite demonstrated importance at both local and global scale, the 
characteristics of peatland ecosystem in Asia are still not understood well.  

Peatlands located in temperate regions are typically found in mountainous areas 
and very rare. Both groups have independently monitored peatland ecosystem in Korea, 
Japan and Indonesia. In Korea, ‘Yongeneup’ peatland is dominated by Phragmites and 
Sphagnum, and is designated as the first Ramsar wetland site in Korea. In Japan, 
‘Tadewara Mire’ and ‘Bougatsuru Mire’ are located in The Kujyu Volcano Area and the 
mires are designated as ‘Ramsar Site’. The vegetation of these mires is strongly and 
frequently disturbed by the volcanic activity, and then the ombrogenous Sphagnum 
vegetation appears within the minerogenous Phragmites community. Both temperate 
peatlands are valuable to understand the mechanism of low decomposition.  

In case of tropical peatland, much attention has been paid to ecological functions, 
such as global carbon storage and the impacts of possible reduction in carbon pool due to 
extreme drought and land use changes. A site was located in the peat swamp forest in 
Central Kalimantan, Indonesia, with huge accumulation of tropical peat. However, the 
biogeochemical function of tropical peat swamp forest has not been fully investigated. 
Peatlands in Indonesia occupy the largest part of the total tropical peatland. The total 
area is estimated to be 206,950 km2 (50% of global tropical peatland) and they store 
about 57.367 Gt of carbon. A large carbon-storing tropical peatland area in Indonesia, 
however, is highly impacted by decreased water regime resulted from drainage and 
drought. 

The objectives of this study are:  
1) to propose a new mechanism for low decomposition rate in temperate and 

tropical peatland,  
2) to compare ecological and physical characteristics of Sphagnum in different 

regions, and  
3) to assess potential effects of changes in climate and land use on peatland 

ecosystems.  
We hypothesize that decomposition in temperate peatland would be restricted 

partially by low temperature, but tropical peatland would be highly constrained by 
water flooding condition as well as high acidity.  
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7. Methodology 

 
Study sites 
 

In Japan, ‘Tadewara Mire’ (33˚07’18N, 131˚13’59E) and ‘Bougatsuru Mire’ 
(33˚05’57N, 131˚15’38E) located in The Kujyu Volcano Area were selected for research 
sites. These mires are located within the area affected by direct volcanic activity and 
are designated as ‘Ramsar Site’. The site in Korea is ‘Yong-Neup’ peatland (38˚12’57N, 
128˚07’26E) located in Mt. Dae-Am. The site is the very first wetland designated as 
‘Ramsar Site’ in Korea for its uniqueness and ecological values. A site will be located in 
the peat swamp forest in Central Kalimantan, Indonesia (1˚53’16S, 113˚32’36E), with 
huge accumulation of tropical peat. 
 
Methods 
 

This study was conducted both field survey and laboratory-based experiments. 
Firstly, we explored each study site to investigate standing biomass, plant 
identification, water & soil chemistry (cations, anions, quantity & quality of organic 
matter, carbon dating), microbial properties (abundance and composition of functional 
groups) and trace gas fluxes (CO2, CH4, N2O). To measure dissolved organic carbon 
(DOC), 5 ml of distilled water was added to 0.5 g of peat soil and filtered through 0.45 
µm filter paper. TOC-V CPH was used to analyze the concentration of DOC, using 
potassium hydrogen phthalate for a standard calibration curve. Absorbance of 0.45 µm 
filtrate at 254 nm was measured to estimate the humic acids fraction in dissolved 
organic carbon. Filtrate through 0.45 µm filter was also used for estimating the 
concentration of water-extractable phenolic compounds. One ml of filtrate was mixed 
with 1.5 ml of Na2CO3 (50 g/l) and 0.5 ml of Folin-Ciocalteu reagent, and incubated for 2 
hours at 20 °C under dark condition. Phenol was used for standard calibration curve, 
and absorption at 750 nm was measured by spectrophotometer. Those data will provide 
basic information about three peatland sites.  

Secondly, replicate peat samples were collected in different water regimes 
(natural, semi-drained, and permanently-drained), transported to the lab, and 
incubated at various temperatures to perform similar experiments as described above. 
This will provide primary evidence for mechanisms for low decomposition in peatlands 
as well as impacts of future climate change on carbon storage. Five hydrolases 
(β-glucosidase, N-acetyl-β-glucosaminidase, β-xylosidase, phosphatase, and 
arylsulfatase) and two oxidases (phenol oxidase and peroxidase) activities were 
measured before and after the drought incubation. Hydrolases and oxidases were 
measured by providing substantial amounts of MUF (methylumbelliferyl)-linked 
substrates and L-DOPA (L-3,4-dihydroxyphenylalanin), respectively. Peat soil was 
suspended in acetate butter (50 mM, pH 5.0), and 1 ml of sample suspension was used 
to assay enzyme activities. 
 
Contribution 
 

Successful completion of this project will reveal general mechanism for carbon 
decomposition in peatland. This is of great importance in understanding biological 
feedback on carbon cycling and refining General Circulation Model for future climate, 
which currently does not take biological feedbacks into consideration. The results of this 
study will also provide valuable information for proper management and restoration 
techniques for temperate and tropical peatland. 

  
  


