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Model Analysis for Reduction of E%uent Load from Cultivated Lands
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* National Institute for Rural Engineering, Tsukuba Science City -*/�20*3, Japan

Abstract

We developed a numerical model to simulate N flow in an agricultural paddy field and upland

field area and analysed scenarios for recycling the agricultural runo#, including field drainage,

from an agricultural area with an irrigation/drainage system. In it, we considered N removal in

paddy fields, a regulating reservoir, and canals. The results of analysis indicated that a large

amount of the e%uent load occurred during the transplanting period and just after fertilisation,

and that recycling could reduce the e%uent N load. In the case where paddy fields occupied the

area, the e%uent N load would be equal to the inflowing N load (net zero e%uent) at a .2�
recycling rate. However, in the case where upland fields (--�) and paddy fields (01�) occupied,
3/� recycling rate was needed to achieve the net zero e%uent. To implement the knowledge for

reduction of e%uent load from an agricultural area, we should solve the matter that the water

environment deteriorates as pollutants accumulate with intensive recycling of runo#.
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Table + Calculating conditions for the analysis

Variables Conditions

Depth of regulating reservoir +4*m

Rainfall Eastern coast of Lake Biwa in +33/

N concentration of river water

and precipitation

River water : +4*mgL�+

Rainfall : *42mgL�+

N removal rate in paddy fields

and wetlands

Paddy fields : *4*,/md�+

Regulating reservoir : *4*,/md�+

Clay bottomed canal : *4*+md�+

Fertilizer in paddy fields Basal dressing at transplanting : .*4*kgha�+

Topdressing : ,*.*kgha�+ in mid-June ;

-/4*kgha�+ in mid-July
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Fig. / Required water flow in irrigation canals.
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Fig. 0 Relationship of inflowing N load and

outflowing N load of the paddy fields

area to the recycling rate.
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Table , N balances in paddy fields5 regulating reservoirs and canals during an irrigation period of +.2
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Inflowing N
(kg)

Outflowing N
(kg)

Removed N
(kg)

N removal rate
per unit area
(gha2+d2+)
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Regulating reservoir (243ha)

Drainage Canals (+4/ha)
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-5+1-4/
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Fig. 1 Relationship of inflowing N load and

outflowing N load of the paddy fields

and upland fields area to the recycling

ratio.
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