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Our task is to develop a river basin simulator based on geo-spatial information such as 
geographical data, precipitation, air temperature, river water temperature, and land use 
data. The river basin simulator has been developed in order to reproduce the historical 
pollutant load variations in a basin and then to project the future situation.
The goal of our study is to understand existing water-related problems and to solve 
them by applying the developed simulator to river basins all over Japan.

Fig1. The conceptual diagram of the river basin simulator
(Mouri and Oki 2010)
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Fig13 Change in total nitrogen load by the reducing fertilizer
in the cultivatable area.

(a)10% decrease (b)20%decrease (c)30%decrease (d)40%decrease (e)50%decrease. (Mouri et al., 2010(c))

The typical trigger of 
Ayu migration is the 
timing of temperature 
inversal between river 
and sea after April.

Impact assessment for aquatic ecosystem
Projection of  Ayu (sweetfish) migration using hydro-meteorological dataset

Soon after the river discharge 
exceed 200m3/s, the number Ayu
migration increase drastically.

The annual Ayu migration is 
proportional to the annual 
maximal river discharge. 
(R2=0.6)

Projection of sediment transport 
in river (longitudinally profile)

Projection of hill-slope
collapse(dam)
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Detection of the pollutant source
using geo-spatial information on human activity .

Nitrogen load

Basin Environment Index

The effect of each option

Model validation by 
histrical experiment

Good Agreement！

Fig5 Nitrogen load in the basin

Fg9 Longitudinal analysis of
sediment transport

Projection of  future SS sediment production (Japan)

Fig8 Reproduction of hill-slope collapse
in Tokai heavy rain, 2000

(Mouri et al.,2011b)
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Fig10 SS production in 2090s
(Data:MIROC_nies)

Fig11 The ratio of sediment 
production in 2090s compared to 
present (Data:MIROC_nies)]

Fig12 Development of 
Basin Environmental Index
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Fig14 Relationship between Ayu migration 
and tepmerature of river and sea

Fig15 Relationship between Ayu
migration and river discharge]

Fig16 Relationship between annual  
Ayu migration and annual maximum 
river discharge

Sediment production 
is likely to increase
in future

Education and Outreach Activity for better 
understanding of the characteristics and 
problems of the basin environment

Reconstruction of forestry
Novel management of forestry

Improvement of habitat environment
Development of the environment-
friendly urban system

Capacity development for 
flood control and water utilization

Integration and networking of 
spatio-temporal information 

on a basin environment

Evaluation of options for 
improving basin environment.

In order to evaluate the 
effect of each option for 
improving basin environment,  
Basin Environment Index 
was introduced.

Quantitative evaluation of 
each option using the 
Basin Environment Index

A case-study for Nagara-
River basin is shown:


