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Adaptation to Climate Change in paddy fields 
water management
¨ Improve water use efficiency and Reduction of blue water use 

¨ Conservation of water environment
¨ Eutrophication in lakes and reservoirs are well known issues
¨ Harder rainfall intensity or rainfall pattern could be triggered to 

impair water environment more
¨ Cyclic irrigation (Circulated reuse of drainage) is one of 

solution to improve sustainability
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Drainage water reuse is supporting to reduce blue water use
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¨ Case study 1 Biwako lake
¨ Case study 2 Kasumigaura lake
¨ Case study 3 Shinji lake
¨ Case study 4 Inbanuma lake
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Cyclic 
Irrigation

Cyclic
Drainage

Irrigation 
(Conv.)

Drainage 
(Conv.)

SS 9.1 14 9.9 12
BOD 2.1 2.0 1.6 1.9
COD 3.3 3.5 2.8 3.5
T-N 1.0 1.2 0.92 1.2
T-P 0.13 0.18 0.11 0.16

(mg/L)

Kaneki, JSIDRE, 1991

Case study 1: Biwako lake area

2008 2009 2010
Lake Composite Drainage Lake Composite Drainage Lake Composite Drainage

SS 27 25 25 32 35 34 26 51 22
T-N 1.5 1.7 1.8 1.7 2.1 2.4 1.6 2.0 1.7
T-P 0.15 0.20 0.23 0.17 0.30 0.34 0.18 0.32 0.20

Case study 2: Kasumigaura lake area (mg/L)

Kitamura, Trans.JSIDRE 2013
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Case Study 3 Shinji lake area
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Electric 
Conductivity
(mS/m)

28.03 33.76 35.25 34.47 34.67

T-N (mg/L) 1.32 1.22 1.27 1.01 1.51
T-P (mg/L) 0.11 0.10 0.10 0.12 0.17

Case Study 4 Inbanuma lake area
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¨ In Dry year, pump water supply is accelerated, and ground water 
level would be lower

¨ In Rainy year, ground water level would be higher 
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¨ Cyclic irrigation will contribute to conserve natural lake to reduce 
drainage emission from paddy fields

¨ Probably, cyclic irrigation scheme will contribute Climate-Smart 
Agriculture (CSA)

¨ As adaptation aspect, pump irrigation and drainage water use will 
contribute to stabilize of water supply

¨ Food security aspect, yield is not changed through reuse of drain 
water
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¨ FAO-CSA requires productivity, adaptation and mitigation 
¨ Mitigation could be achieved by 

Alternate Wetting and Drying 
(AWD)

¨ AWD would be required reliable 
irrigation scheme with 
infrastructure 

https://csaguide.cgiar.org/csa/what-is-climate-smart-agriculture
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¨ Further discussion on FAO-CSA with circulation economy as 
adaptation

¨ Required Further research
¡ Cyclic irrigation and material circulation 
¡ Water use efficiency 
¡ Water environment conservation
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Thank you!
President 

from TUAT


	スライド番号 1
	スライド番号 2
	Hydrological process difference between paddy and upland area
	Cyclic irrigation scheme
	Cyclic irrigation in Japan
	Water environmental conservation 1
	Water Environmental conservation 2
	Water Environmental conservation 3
	Hydrological characteristics in cyclic irrigation
	Discussion
	Mitigation under cyclic irrigation
	Conclusion
	スライド番号 13

