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Surveying the Daily Pumpage for Irrigating Paddy Rice in the Han River Basin
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Abstract

The objectives of this paper are to present a realistic methodology to estimate the daily
water supply rates from irrigation pumping stations, to validate it with the field data, and
to report the daily irrigation pumping rates from the Han river basin. Five-year historical
pumping records were collected from sevenlty-three pumping stations in the Han river
basin. And lhe daily pumping rates were estimated from the electrical consumption
records. The pumping patterns from the stations were analyzed and the results were
applied to ungauged pumping stations in the basin. The method was applied to five
stations which were field monitored during the irrigation periods in 1998. The relative
errors between the observed and simulated water pumpage ranged from 1.4 to 7.0 percent.
This indicales that the proposed method is valid to apply for estimating the pumping rates
for agricultural lands. During 1993 to 1997, the annual average water pumpage from the
Han river and the ftributaries were 350 million cubic meter. The annual water supply
from the pumping stations varied {from 973 to 1,377 mm :n depth and the mean was 1,170
mm. The major factor affecting the annual vanzstions was attributed to the rainfall during
the growing seasons.
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Table 1. Stage-discharge relationship

Stage - Discharge relationship| R*
Shingok Q = 3.3253H-% 0.9987
Hangjoo Q = 2.9349H"** 0.9998
Youngcheon Q = 1.8399H%%* 0.9871
Nyungseo( I ) Q = 068684 0.9693
Gagyum Q = 0.4848H"7 0.8973
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Table 2. Characteristics of test pumping station

P;Z;?Oigg i Irrﬁzged Motc(n;1 F1)3)0Wer II;\TL?m gi iz;r;ﬁ iltlf Metetorto_logxcal
(ha) (m*/s) Sranon
Shingok Hangang 11,920.0 1,050 5 38.33 Seoul
Hangjoo Koyang 2.998.7 400 5 10.31 Seoul
Youngcheon Paju 4600 125 3 1.02 Seoul
Nyungseo{ I) Yoju 1,633.0 600 4 540 Ichon
Gagyum Chungju 148.3 60 2 0.59 Chungju
Table 3. Recorded and observed water pumpage by test pumping station
Pumping Rainfall | GDW’ Water pumpage (mn)
station. Test period (nm) (mm) Observed | Recorded | RMSE [RE (%)
Shingok 5/15/98-9/15/98 1,888 686 592 584 1.85 14
Hangjoo 4/23/98-9/16/98 2,000 696 769 744 0.61 3.3
Youngcheon 4/22/98-9/1/98 1,946 632 431 445 1.29 3.2
Nyungseo( 1) 5/10/98-9/4/98 1330 521 767 713 1.39 70
Gagyum 5/1/98-9/4/98 1,136 778 1,043 979 2.62 6.4
Mean 1,660 663 720 693 1.55 43

* Gross duty of water for paddy rice
** Relative error for annual water pumpage
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Table 4. Recorded and estimated water pumpage (1993~1997)

Pumping FIA Irrigated Water pumpage (mm)

station area(ha) 1993 | 199¢ | 1995 | 1996 | 1997 | Mean
Recorded 1,002 1,026 925 1,056 1,082 1.018
Kumu Yang-pyong| 4301 Estimated 1.000 1,365 1.198 1,339 1,259 1,232
RE(%) 0.2 331 295 26.8 16.3 21.1

Recorded 882 1,156 935 1,052 1,056 1,0-]“6_
Chun seo |Yang-pydng| 2356 Estimated 953 1,352 1,140 1.268 1,131 1.169
RE(%) 8.1 17.0 219 205 7.1 149
Recorded 1,239 1,408 1,306 1,402 1,365 1,344
Kyo p'véng | Yang-p'ybng| 247.6 Estimated 957 1,353 1.145 1,274 1,141 1174
RE(%) 228 3.9 124 91 16.4 129
Recorded 820 1,061 802 1,008 1,008 970
Yong kwan| Ch'ung-ju 167.0 Estimated 9z7 1,345 1,108 1,230 1,064 1.135
RE(%) o4 26.7 382 11.9 5.5 175
Recorded 1,001 1,163 992 1152 1,128 1,087
Mean 270.1 Estimated 959 1.354 1,148 1,278 1,149 1,178
RE(%) 9.1 20.2 265 17.1 113 166
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Table 5. Annual water pumpage in Han river basin

Subject No. et 1693 199‘/;1\nnual Ygagt:r pumrg%ee (><105r;1;;7 Mean
FIA 73 253476 2550 | 327 | 2s62| =178 | 3190 306.1
Shi - Gun 282 51615 417 675 197 544 408 508
Total 355 30,509.1 2067 | 4202| 39| am2| 398 3569
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Table 6. Annual water pumpage by FIA's pumping stations

‘ No. of | Trrigated Annuel water pumpage (x10°m’)
Frovmnce FiA stations | area (ha) | “1563 [ 1994 | 1005 | 1996 | 1997 | Mean
Seoul Seoul 1 266.4 3.1 47 3.2 3.1 3.7 36
Sub-total 1 266.4 3.1 47 32 3.1 37 36
Koyang 1 2,993.7 04 39.9 300 337 34.3 33.7
Kwangju 3 7155 7.1 98 126 15.6 128 11.6
Yangp'ydng o 12298 124 147 12.9 141 131 134
Kyodng Ydu 14 3,101.0 315 474 372 429 418 401
gi-do Ich'dn 10 1,178.7 13.0 14.0 112 143 15.3 135
Faju 3 539.3 53 47 3.3 39 52 45
Hangang 2 12,062.0 1147 164.1 1338 142.3 150.1 1411
Sub-total 38 21.825.0 2144 294.6 241.1 267.3 272.6 258.0
Wonju 4 472.3 6.0 74 54 6.2 6.3 6.3
Ch'unch'dn 1 770 0.7 1.0 0.8 0.9 0.7 08
Kang | b nging 5 2315 32 A7 43 32 2.7 36
won-do .
Hongch'on 1 418 0.3 0.5 0.4 05 0.3 04
Sub-total 11 822.6 10.2 137 109 10.8 10.0 11.1
Koesan 3 477.0 54 7.8 6.3 6.8 7.4 6.8
Chu'ng Umséng 2 86.0 05 11 09 1.0 0.8 0.9
ch'dng Chech'dn 1 321 0.2 0.4 03 0.3 0.2 03
buk-do Ch'ungu 12 1,838.4 214 304 235 285 24,2 25,6
Sub-total 23 24335 274 39.8 31.0 36.6 326 335
Tola] 73 25,3475 255.0 302.7 286.2 317.8 319.0 306.2
2 SADNLEEE EONES YaE AR 504%0) FUEFE FTIHT Qs
Ao g AT
AN E Table 654 kel 167 HAAZR FANFZEE e TIDE Table 63 7
Fel A 7389 FAE sty Yok g5 o S eR NSRS 41WThn'o 2 W) ok
NaFe AReANFZTE] UWAZ 7 ggte

A wige=

FFE Tk

Table 7. Annual water pumpage by administrative division

2] 461%% AAFL glow, o =27 BFx gl A
409 T, ToFeAZRERGNA BT’y z+z}

. No. of Irmgated Annual water pumpage (x10°m?
Adminiastrative QTSN stations | arcaha) 1993 1994 1995 1996 1997 Mean
Kangwor-do 141 3,090.2 283 433 325 314 274 32
Kydnggi-do 110 234590 | 2273 | 3157 | 2569 | 2846 | 2859 274.1
Seoul 1 266.4 3l 47 32 3l 37 36
Chu ngeh'ong 103 37134 381 565 433 501 428 462
buk-do
Total 355 305090 | 2968 | 4202 | 3389 | 3722 | 3598 357.0
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Table 8. Crop coefficient for paddy rice

6 7 B
E/M|L|E|M|{L|{E|M]|L
Kc{097|1.03]127(1.2711.34|1.47 (157143141
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Fig. 7. Comparison of water pumpage with gross
duty of water for paddy rice

Table 9. Rate of loss

1993 1994 1995 1996 1997 Mean

Ranfall{mm) 10590 732.0 1324.0 825.0 1077.0 10034

Water requirement for rice(mm) 5202 793.8 6723 7407 644.4 674.3
‘Water pumpage(mm) 973.0 1377.0 1101.0 1220.0 1179.0 1170.0
Rate of loss(%) 46,5 424 389 393 45.3 425
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