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Abstract: The present study makes an attempt to evaluate the possible impacts of land use changes on hydrologic and nitrate loading

responses using a numerical model, available land use, river runoff and nitrogen (N) loading data for a small river basin of 85 km2 named as
Takasaki River. The existing land use types in the basin consist of 22.7% forests, 9.0% rice fields, crop lands 33.4%, urban areas 34.1%, and
water bodies 0.8%. The nutrient contributions to the river from different Point Sources (PS) and Non-Point Sources (NPS) are accommodated in
the developed model. Agricultural areas, forests and urban areas are considered as NPS within the model. N discharges from different land use
types have a significant contribution to the river water quality. At this end the updated WEP model is applied to understand the impact of land
use changes’ contribution to the Takasaki River runoff. A qualitative analysis of the land use changes is conducted by simulating two land use
scenarios within the river basin for the period of 5 years. The two scenarios considered are: 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. The obtained results are compared with the simulation results
which are obtained under the exiting conditions of the basin for the aforementioned time duration. For the Scenario — A, the 5 year averaged
annual water volume passed through the monitoring point has been increased 2.6 % compared to the calculated results of existing condition
while for the Scenario — B, same comparison shows a decrement of 0.12 %. The annual averaged N loading for the Scenario — A shows
significant increments compared to the natural condition simulation results. The increments are 23.2% and 4.2% in the A and B scenarios

respectively.
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pollution decreased On the other hand, non-point source pollution from
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