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～Future Prospect of Urban-Rural link ～
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-A hybrid water/nutrient resources 

recycle system in agriculture watershed

①Climate change（drought impact）

１．The problems of water environment in Seto 
Inland Sea

②Water quality worsen in water bodies, agriculture ponds
（pollution, eutrophication）

water resource crisis →    Agriculture crisis

Grants-in-Aid for Scientific Research A（2013-2015）
Representing: Prof. Onodera A hybrid water/nitrogen resources recycle system 

better sustainable using of groundwater resources 
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Not in all watershed: not fit for low Nitrogen concentration

Share with good wells: deep groundwater<shallow groundwater

Research catchment in Setoda, Onomichi
• Long term 

experiments-10 
years

• nutrient cycle in 
river-groundwater 
systems

• Lemon production 
No.1

Setoda Cho, 
Ikuchi Island, 
Onomichi

How much can it be used？

• Hydrological model＆ discharge data（observed）/meteorological 

data

• Water budget in watershed（Precipitation=Evapotranspiration + river 

discharge + groundwater recharge）based on time scale
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How much can it be used？

• Hydrological model＆ discharge data（observed）/meteorological 

data

• Water budget in watershed（Precipitation=Evapotranspiration + river 

discharge + groundwater recharge）based on time scale

Annual groundwater recharge 400mm 30-40% of annual precipitation

=sustainable water resources
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Observed groundwater level

Estimated groundwater recharge rate

Denitrification

NO3-N concentration in ground water
（Kankitsu agriculture area)

The contamination 
level

Groundwater flow；mountain to sea

Groundwater pumping- N fertilizer amount

• N fertilizer；250kg/ha

• 100mm irrigation→20ppm N rich 
groundwater→10000m2ｘ100mmｘ20kgｘ10-3/m3

=N fertilizer from grounwater；20kg/ha

（decrease N fertilizer little less than 10%）

• Drought season；400㎜ irrigation→80kg

（decrease N fertilizer little less than 40%）

• Dripping irrigation- (decrease by 30% more than 
normal)

Mulching
（waterproof sheet）
preventing low 
nutrient filtering, 
protect high 
concentration for 
drip irrigation

Research fund；
700.000 Yen/10ares

Summary

• a hybrid water/nitrogen resources recycle 
system can be built

- Scenario

- Effectiveness-validate, on site experiments

• Research theme；

- Popularize；high installation cost 

- Consider phosphorus by model

- Population ageing, allelogenesis（social problem）

Ikuchi Island observation well


