Group 4:  Terrestrial group

1. Progress up to now

Under the collaboration with Russian and Chinese scientists, investigation of water chemistry in river water, groundwater and soil solution were conducted in various watersheds in Russia and China with different regions, land-uses, fire disturbances to clarify the following research topics; 

(i) The level of dissolved iron concentration in river waters, groundwater and soil solutions of different terrestrial situations in the Amur River basin.

(ii) The identification of major sources of dissolved iron in the Amur River basin.
(iii) Impact of anthropogenic activities (forest fire and land-use change from natural wetlands to farmlands) on the dissolved iron dynamics in the Amur River basin.

Based on these investigations, we clarified that major source of iron from terrestrial basin to the Amur River would be lowland wetlands which largely distributed at lower elevations at middle to lower reach of the Amur River basin. The concentration of dissolved organic carbon (DOC) in stream water was positively correlated with that of dissolved iron, suggesting that the DOC played an important role in iron dynamics in terrestrial ground as a carrier of iron. We also found that land-use change from wetland to farmland would cause significant decrease of dissolved iron mobility due to the drastic change of anaerobic condition by drainage.  Based on a comparative research in upstream tributaries in northeastern China and Russia, wild fire in mountainous region would also negatively impact on dissolved iron supply to the Amur River 
2. Future issues

During the research period, we found the qualitative importance of wetland as a dissolved iron source to Amur River. We also clarified the direction of anthropogenic impacts such as land-use conversion and forest fire on the dissolved iron dynamics from terrestrial watershed to Amur River.  However, the quantitative analysis associated with the effect of intensity, spatial continuous and temporal fluctuations of their disturbances on the dissolved iron were remained as the research gaps. The more integrated comparative monitoring with long-term and large-scale aspects would be necessary for the future studies.  The other specific research needs would be; (i) Quantification of annual iron flux in river with different land-use and land-coverage based on the hydrological and hydrochemical monitoring, (ii) Estimation of detail iron sources based on the calculation of hydrological and hydrochemical budgetsm and (iii) Evaluation of timber production and urbanization effects on the dissolved iron dynamics.

3. Results of each group
3-1 Difference in dissolved iron concentration in the Amur River basin with different land coverage.
(1) Our comparative researches in forest, farmland and wetlands in middle to lower reach of the Amur River clarified a consistent feature in stream water chemistry that lowland wetlands have higher dissolved iron concentration. 

(2) Vertical distribution, seasonal change and relative fraction of dissolved iron forms in soils under different land coverage (wetland, rice paddies, and upland field) were described in the Sanjiang plain, China. The dominant dissolved iron form in soil was organic complex iron in most sites. 

3-2 Source of dissolved iron to Amur River

(1) Analysis on a spatial distribution and a comparison of dissolved iron in river water with different elevation and land coverage indicated that lowland wetlands widely distributed in middle to lower reach of the Amur River act as the major source of dissolved iron. 

(2) A significant positive relationship was found between DOC and dissolved iron in stream water, suggesting that the dissolved organic matter was important carrier of dissolved iron. 

(3) Concentration of dissolved iron in stream water from forested basin was generally lower than that from other basin.  However, forest in the entire Amur River is dominant land coverage, implicating the importance of forest as background quantitative source of dissolved iron. 

3-3 Effect of land-use change and forest fire on the dynamics of dissolved iron in the Amur River basin

(1) Comparison of dissolved iron concentration between burned and unburned forest basin in Danxing’an Mountains in China indicated that the fire has a negative effect on the concentration of dissolved iron.  Monitoring of stream chemistry in strongly burned basin in upper Anui basin in Russia also indicated that the dissolved iron concentration in these regions were lower than those in other basins.

(2) The observation of dissolved iron behaviors in wetland, paddy field and upland field in the Sanjiang Plain, China suggested that the conversion of wetland into paddy field and upland field has an effect that lowers dissolved iron concentration in the soil solution. 

(3) The hearing investigation to farmers throughout the Sanjiang plain provided information, on the practical ground water usage for irrigation in paddy field suggesting a negligible iron output from paddy fields to the Amur River at least during base flow periods.  
4. Problems and possible solution
None

5. Past grants and funds related to the project
None
6. Future activities
(1) Parameterization and validation of the simulation model by using the observed stream water quality data obtained from different land coverage through a tight collaboration with the modeling group.
(2) Quantitative understandings of dissolved iron source by different land-use/coverage to lower rivers (mass flux per land area).
(3) Elucidation of the dynamics of dissolved iron transport from terrestrial basin to river water and the role of riparian and surrounding areas in response to the change in water level through an intensive monitoring in the Kiya river, Russia.  
(4) Soil analysis for assessing the change of potential mobility of dissolved iron and characteristics of soil organic matter by the land-use change and forest fire.
(5) Analysis of long-term trend in dissolved iron dynamics along with increasing agricultural activities in the Sanjiang Plain.
