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Abstract:

Impacts on river basin environments due to the changes in water and material circulations have been concerned in recent
past by the water management authorities since those impacts are very serious in water quality point of view and especially
where the water quality in the basins are at or above the threshold of contamination. Land use changes due to urbanization,
deforestation, livestock farming, agricultural activities which include includes fertilization significantly impact the water
quality of river basins. Point Source (PS) and Non-Point Sources (NPS) in river basins should be controlled to maintain the
river water quality standards. Recently in many watersheds PS pollution has been managed however still NPS are challenging
task for the river basin managers. At this end ICHARM has been developing a basin scale hydrological and material (nitrate,
phosphate and suspended solid) circulation model updating the already existing WEP (Water and Energy transfer Processes)
model which was developed by PWRI. This study focused on NPS pollution loadings in Takasaki river basin which is a
tributary to the Inba-numa Lake in Chiba prefecture. In this fiscal year, the Takasaki river basin’s water quality was simulated
by the WEP model for urban dominant and agriculture dominant sub basins to check their nutrient loadings. We compared the
calculation results of TN and TP with observed data in the two different sub basins and found that the calculated values
reasonably agreed with the field measurements. A qualitative analysis for the land use changes was conducted by simulating
two land use scenarios within the river basin for the period of 5 years. The two scenarios considered were: Scenario -A: 80%
crop area converted into urban areas (urbanization), Scenario - B: 80% crops land area is converted to forests (afforestation).
The model was executed with the observed rainfall for 2006 to 2010 to check the variation of river runoff and N loading for
each scenario. The up to date performances of the WEP model are satisfactory and it shows the potential of the WEP model in
simulating the nutrient circulations under the influence of PS and NPS.



