R M6 A R2E
KCID J. VOL.6 No.2 (1999.12) pp.11-18

OfAXt 431 o

OTOS oToHd = XII---H-QI %‘?’XI

Water Balance in a Paddy Field with Pumping Irrigation System
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Abstract

To investigate the water balance in a paddy field with the pumping station,
flow measurements and analysis on various components of water balance were
carried out. The investigated area was 103.6%ha, and irrigation water was
supplied for 102 days of the entire irrigation period starting from June 1.

It was found that the water requirement increased as the growing stage
progressed. The variation of evapotranspiration rate has shown the same tendency
as the water requirement, while no apparent tendency was found in percolation
rate at different growing stages. And the groundwater inflow to the area was
predominant during the early. stage of growing period, while groundwater outflow
from the study area was predominant at the end of the growing stage. The
return flow ratio, the ratio of total outflow to total inflow in every ten days
period, was ranged from 57.6 to 85.7%. These values are slightly higher than

reported values from the other references.
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(Fig. 3) Location of observation stations
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(Table 1) Irrigation and drainage depths in each ten day period(1997)

(Unit:mm)
Period Pumping Flow toag:nseong Irrigation Drainage Rainfall
F 260 135 125 116 28.8
Jun M 216 112 104 96 36.5
L 90 44 46 153 167.9
F 0 0 0 98 140.0
Jul M 0 0 0 173 2473
L 270 122 148 135 0.0
F 45 22 23 190 226.8
Aug M 69 33 36 22 49
L 387 171 216 179 0.0
Sep F 173 77 96 53 55
Total (mm) 1,510 716 794 1,215 857.7
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(Fig. 4> Variation of water supply and drainage amounts during the

irrigation period(1997)
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(Table 2) Evapotranspiration and percolation depths in each ten day period (1997)

Period Water requirement ET Percolation Pan evaporation
(mm) (mm) (mm}) (mm)
F 68.0 359 32.1 4.7
Jun M 85.0 39.0 46.0 59.1
L 59.0 32.0 27.0 38.3
F 81.0 53.0 28.0 27.0
Jul M 84.0 50.0 34.0 28.0
L 83.0 58.0 25.0 455
F 80.0 46.0 34.0 31.2
Aug M 78.0 434 346 30.9
L 98.0 52.6 45.4 46.3
Sep F 97.0 29.8 67.2 48.1
Total (mm) 813.0 439.7 373.3 318.1
1.2 I
1.1 — Pumping
1.0 I — Diversion ]
0.9 \ ...~ Drainage H
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{Fig. 5) An example of time variation of irrigation and drainage amount in
a day(1997.6.12)
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(Table 3) Water balance during the non-rainy period(1997)

D= Dy=(Gy— G) + ET +rveereeeeresees (2
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(Unit:mm)
Period Dy D, Di-D: ET Ga-Gi Observation date
144 10 34 359 19 6.10
Jun M 126 108 18 39.0 -21.0 6.11~15
L 158 91 67 320 350 6.22, 24
F 0 0 0 53.0 -53.0 —
Jul M 0 0 0 50.0 -50.0 —
L 209 165 44 58.0 -14.0 7.24~30
F 116 151 -35 46.0 -81.0 81~ 2
Aug M 270 186 84 434 406 8.17
L 305 213 92 52.6 394 8.21~24
Sep F 239 139 100 298 70.2 9.4~ 5, 9~10
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(Table 4) Result of water balance analysis (1997)

(Unit:mm)
Period D, D, Di-D, R ET G2-Gy 48
F 125 116 9 28.8 359 -19 38
Jun M 104 96 8 36.5 39.0 -21.0 26.5
L 46 153 -107 167.9 32.0 35.0 6.1
F ] 98 -98 140.0 83.0 53.0 420
Jut M 0 173 -173 . 2473 50.0 -50.0 74.3
L 148 135 13 0.0 58.0 -14.0 -31.0
F 23 190 -167 226.8 46.0 -81.0 94.8
Aug M 36 22 14 49 434 40.6 -65.1
L 216 179 37 0.0 52.6 39.4 -55.0
Sep F 96 53 43 55 29.8 70.2 -51.5
Total - 794 1,215 -421 857.7 4397 -35.7 327
GG @& AHE, WA7IRE AV B4R A =ollX &3 £ 7 v AFHA BgA ¢
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(Table 5) Estimated return-flow ratio in each ten day period (1997) (Unit: mm/d)
Period Imigation Drainage Return-flow ratio (%) | Observation date Note
F 144 1.0 76.4 6.10
Jun M 126 10.8 85.7 8.11~15
L 15.8 9.1 57.6 6.22, 24
F — — — — Rainy season
Jul M — — — —_ Rainy season
L 209 16.5 78.9 7.24~30
F — — — — Drain period
Aug M 27.0 18.6 68.9 8.17
L 305 213 69.8 8.21~24
Sep F 239 13.9 58.2 9.4~ 5 9-10
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