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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: 
Quantitative estimation of phosphorous and potassium originated from geology flowing inconstantly 
into  marine areas                                                                                 
 
2. Term of Research: From  01/07/2008            To  30/06/2010                        

 
3.  Total Budget 
 

a. Financial Support by JSPS: Total amount:     2,050           thousand yen        
 
    1st Year    750      thousand yen      2nd Year  1,100   thousand yen   
 

3rd Year     200       thousand yen     
 
    b. Other Financial Support : Total amount:       600             thousand yen       
 
4.  Project Organization   
a. Japanese Principal Researcher

Name 
Shin-ichi Onodera 

 
Institution / 
Department 
 
Position 

 
Hiroshima University / Graduate School of Integrated Arts and Sciences 
 
 
Associate Professor 

b. Korean Principal Researcher 

Name 
Jin Yeon Hwang 
 

 
Institution / 
Department 
 
Position 
 

 
Pusan National University / Department of Geological Sciences 
 
 
Professor  
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 c. List of Japanese-side Participants (Except for Principal Researcher) 
Name Institution/Department Position 

Mayumi Jige 

 

 

Yuta Shimizu 

 

 

 

 

 

 

 

 

 

 

 

Chiba Institute of Science / Faculty of Risk and 

Crisis Management 

 

Hiroshima University / Graduate School of 
Integrated Arts and Sciences 
 

Lecturer 

 

 

Graduate Student 

 

d. List of Korean-side Participants (Except for Principal Researcher) 
Name Institution/Department Position 

Hyomin Lee 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Pusan National University / Department of 

Geology  

 

Lecturer 
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5.  Number of Exchanges during the Final Fiscal Year 
  a. from Japan to Korea 

Name Home Institution Duration Host Institution 
    

For Final Fiscal Year(FY2010) 

Total:        ０       persons 

For Final Fiscal Year(FY2010) 

Total:       ０          man-days 

Numbers of Exchanges during the past fiscal years 

FY2008: Total        3     persons 
FY2009: Total        1     persons 
  

b. from Korea to Japan 
Name Home Institution Duration Host Institution 

    

For Final Fiscal Year(FY2010) 

Total:      0        persons 

For Final Fiscal Year(FY2010) 

Total:          0       man-days 

Numbers of Exchanges during the past fiscal years 

FY2008: Total      2       persons 
FY2009: Total      1       persons 
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6. Objective of Research 

Nutrient condition in water environment controls the aquatic ecosystem. Eutrophication is 
caused under the rich nutrient condition, whereas origotrophication is caused under the poor 
condition. Nutrient transport by terrestrial water to marine has been reported by so many 
researchers. Not only artificial water pollution but also the leaching from natural rocks and/or 
soils affects the eutrophication in the coastal area in various time scales, respectively. However, 
the source and transport of phosphorus (P) in various watersheds has not been clarified enough. 
Especially, the previous researches have not been considered the mineralogical sources and 
carriers of phosphorus, and hydrological dynamics of phosphorus transport, respectively.  

 
Sediment transport with a high phosphorus concentration has been identified as a major role 

to total phosphorus supply to the marine. Therefore, it is necessary to determine kinds of 
minerals including P, and concentrations of P in each mineral in stream sediments. In granitic 
catchments in Hiroshima, P was included in mica minerals or iron hydroxide minerals 
(Kitagawa, 2009).  

 
In addition, groundwater discharge to the oceans is significant as nutrient supply (Slomp et al, 

2004 etc). This situation is similar to the nutrient condition in rivers and lakes. Most of river line 
generally is discharge area of groundwater, but a part of river line is recharge area of 
groundwater. In addition, nutrient concentration is affected by the trap in dammed lakes. To 
clarify the nutrient condition in river and coastal environment, it is necessary to confirm the 
groundwater-river water interaction and nutrient trap and absorption in river as well as estimate 
the nutrient load by human activity. However, these types of researches have not been 
conducted enough. 

 
Our objective is to clarify the relationships between concentration of P and kind of weathered 

mineral in the sediments in Nak-dong River and Hyeong-san River located in the suburbs of 
Pusan City, Korea Peninsula. In addition, we aimed to confirm effects of groundwater on 
nutrient supply to rivers of various properties. Our research areas are around Hiroshima of 
western Japan and around Pusan of southern Korea. 
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7. Methodology 
1) sedeiment-nutrient interaction
The Nak-dong River is located in the southwest part of Pusan city, and the full length is about 
525km and a River longest in the Korean Peninsula. Hyeong-san River which is comparatively 
short in length in the Korean Peninsula is located northeast from Pusan city, and is flowing 
through the north in Gyeongju city. Some stream sediments were collected from Nak-dong 
River and Hyeong-san River. Collected samples were examined the susceptibility measurement, 
the identification of mineral in sediments by the X-rays diffractometry, and chemical 
composition of sediments by the X-ray fluorescence analysis. 
 
2) nutrient transport in a catchment scale 

Soil and water assessment tool (SWAT) version 2005 was selected for estimating the nutrient 
discharge and the spatial distribution of nutrient sources. SWAT is a conceptual continuous time 
model that was developed in the early 1990s to assist water-resource managers in assessing the 
impact of land-management and climate on the water supply and nonpoint-source pollution in 
watersheds and large river basins (Arnold and Fohrer, 2005). The SWAT is designed to predict 
the impact of land-management practices on water, sediment, and agricultural chemical yields 
in large complex basins with varying soil types, land use, and land-management conditions over 
long periods of time (Arnold et al., 1998). Meteorological data, precipitation, temperature, wind 
speed, relative humidity, and solar radiation are essential inputs for SWAT. Geographical data, 
soil maps, land-use maps, and elevation maps are also required to run SWAT. Most of the 
meteorological data were obtained from the Korea Meteorological Administration (KMA). 
However, solar radiation was not measured at an atmospheric monitoring station. Therefore, it 
was simulated. The soil map was obtained from a 1:500000 digital soil map of the world 
(DSMW) version 3.6 prepared by the Food and Agriculture Organization of the United Nations 
(FAO). The soil types were categorized into lithosols, eutric cambisols, and eutric gleysols. The 
land-use map was obtained from a 1:1000000 digital thematic map of the entire land area of the 
earth at a resolution of 1 km; this digital map was prepared by the International Steering 
Committee for Global Mapping (ISCGM). The land-use types were categorized into six groups: 
croplands, paddy fields, broadleaf deciduous forests, needleleaf evergreen forests, urban areas, 
and water bodies. The elevation map was obtained using 3 arc-second (90m) digital elevation 
model (DEM) data from the Shuttle Radar Topography Mission (SRTM). 

Monthly discharge data for the Samryangjin monitoring station were obtained from the 
Nakdong River Flood Control Office (NRFCO) of the Ministry of Land, Transport and 
Maritime Affairs (MLTM). Monthly water quality data with respect to the total nitrogen (T-N) 
and total phosphorus (T-P) contents for the Mulgeum monitoring station were obtained from the 
Ministry of Environment. The SWAT model was calibrated and validated using the collected 
data. The coefficient of determination (R2) and the Nash–Sutcliffe index (NSI) (Nash and 
Sutcliffe, 1970) were used to evaluate the performance of the model. The R2 value is an 
indicator of the corrlation between the observed and the simulated values. The NSI value 
indicates how well the plot of the observed versus simulated values fits the 1:1 line. The NSI 
value ranges between zero and one. If the R2 and NSI values are less than or nearly equal to 
zero, the model performance is considered unacceptable or poor. If these values are equal to 
one, then the model simulation is considered perfect (Moriasi et al., 2007). 
 
 
 
 
 
 
 
  




