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Development of Water Saving Irrigation Method Using
Water Balance Model

& Q334887
Sohn, Seung Ho - Chung, Sang Ok

Abstract

The objective of this study is to develop water saving irrigation method using water balance model in order
to save rural water. Daily water balance components such as irrigation water, drainage water, effective
rainfall, ET, and infiltration were measured in paddy fields. Model simulations were performed for different
outlet heights and ponding depths. The outlet heights and the ponding depths are 2 cm, 4 cm, 6 cm, 8 cm,
and 10 cm, respectively. Based on the simulation very shallow ponding depth of 2 cm with 10 cm outlet
height showed the largest effective rainfall ratio and the smallest irrigation amount. Until the introduction
of laser leveling dozer and automatic inlet control devices, it would be desirable to adopt 4cm ponding depth
because of difficulty of land leveling and frequency of farmer's field visit. The results of this study will be
applied in the paddy farming and can improve water use efficiency.

Keywords : Water saving irrigation, water balance, ET, Ponding depth, outlet weir.
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Table 1 Input and output data

Input and output Contents Remark

General input Outlet weir height and target ponding depth
Ambient temperature(Mean, Max, Min)
Mean dewpoint Temp,, R.H.(Mean, Min) Inputs t

Wea dat Wind(Mean WS., Max. WS.), Evaporation, ;g;_E,? odel
Precipitation, Duration of sunshine, m
Radiation on a horizon surface.

Et.dat Evapotranspiration

Rainf dat Rainfall

Infil dat Infiltration

* out Effective rainfall, Ponding depth, Irrigation, Drainage
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Fig. 1 Flowchart of water balance model.
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Table 2 Comparison of observed and predicted irrigation amounts (unit : mm)
Very shallow Shallow Deep
Month 0-d
on 10-day observed predicted observed predicted observed predicted

E 142.8 836 1454 109.1 1809 1204
6 M 420 257 42 344 849 0.0
L 95 233 0.0 36.3 10.1 0.0
E 0.0 0.0 00 0.0 00 0.0
7 M 0.0 0.0 0.0 0.0 00 0.0
L 0.0 00 0.0 0.0 752 0.0
E 533 714 408 331 521 0.0
8 M 85 279 6.3 35.8 123 65.1
L 0.0 25.2 0.0 369 0.0 00
9 E 0.0 0.0 0.0 0.0 00 0.0
M 0.0 202 0.0 309 0.0 0.0
Total 256.1 2713 226.6 316.5 4246 1855

r 0.87 0.87 0.70

RMSE (mm) 239 243 483

100 r 0 100 0
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Fig. 2 Comparison of observed and predicted irrigation amounts in 2003,
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Table 3 Weir heights and ponding depths applied in

the water balance model (unit : cm)
Category Weir heighit Ponding depth
Weir height 2,46, 8 10 fixed at 10
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