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Abstract

Seasonal water requirements by paddy rice is important to water budgeting for the

water resources planning at a basin scale. This paper compares the water requirements
resulting from different approaches for the Han River Basin. The demands from the
drought vears of 1967 and 1968 were found to be significantly less than the irrigation

standards. This may resull in significant underestimation of the basin-wide water demands.

A conversion factor method is proposed to define seasonal irrigation demands. The factor is

defined from the ratios of the standards for each growing stage to the drought year

demands. The results were compared satisfactorily with those from the irrigation standards,

and readily applicable to the water resources planning.
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Table 1. Weather stations and data used for estima-
tion of the water requirement

Location
Yo | Stat - - ] Period of | Code No. of
0 ation | Latitude | Longitude | Height |data used | subwatershed
(Deg) | (Deg) | (m)

101 | Chunchon |37° 54 | 127" 4 740 | 19%67-1996 | 105, 106,

i 108~113
105 | Gangneung | 37° 45 | 128" 54' %60 | 1961-1996 | 101, 102
108 | Seow |37 M |12 ¥ 855 | 19%61-19% 115

U9 { Suwon |37 16 | 126" 59 369 | 19%4-19% | 107, 116
131 { Cheongiu |36° 38" | 127" %' 590 | 1967-19% | 103, 104

* Height of observation field above mean sea level
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Table 2. Irrigation paddy area for sub-watersheds

(Unit : ha)
Code No,| 1997 2001 2006 2011
101 836 884 915 929

102 2,755 2,908 3,036 3,097
103 4,855 5,066 5,335 5,652
104 10,475 11,087 11,487 11,648
105 4212 4,452 4,707 4,870
106 6,182 6,536 6,884 7,107
107 24,030 25,539 26,675 27,456
108 1,414 1,495 1,572 1,592
109 2,571 2,650 2674 2,695
110 2,013 2,128 2,239 2,310
111 4,348 4,593 4,832 4,984
112 1,581 1,613 1,617 1,637
113 1,741 1,795 1,785 1,800
115 14,035 14,648 15,008 15,347
116 27,514 29,151 30,028 30,560
Total | 108,563 | 114,544 | 118,793 | 121,585
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Table 4. The statistical characteristics for the estimated
results from the model

Station ltem | EPT" | ERF” | NWR” | GWR"
Meag) 6012 | 5057 | 7108 888.6
Chunchon | STD 430 | 1037 | 1209 151.1
Skewness | 0.0 02 -0.2 -02
Mean | 6122 | 4351 | 8110 1.0138
Gangneung| STD 496 | 945 1274 159.2
Skewness | 08 05 03 03
Mean | 6372 | 5250 { 7163 895.4
Seoul STD 557 | 1173 | 1428 1785
Skewness | 19 -0.1 0.4 0.4
Mean | 5988 | 5021 | 7100 887.5
Suwon STD 384 | 1181 | 1257 157.2
Skewness | 04 0.1 01 01
Mean | 6528 | 4987 | 7788 9735
Cheongju STD 513 | 1069 [ 1405 1756
Skewness | 05 07 -05 -05

Net water
'Standard

YEffective rainfall,
“Gross water requirement.

1)Evapotranspiratiorl.
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deviation
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Fig. 1. The estimated results from the model
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Table 5. Irrigation duties for return period

Applied Irrigation duties for return period{mm)
Station frequency
dstribution

Mean
annual

Chunchon LPT 889 835 %l 1020 1081
Gaussian 1014 1014 1081 L146 1215
Seoul Gaussian 895 895 971 1043 1121
Suwon LPT 888 884 93 1020 1083
Gamma 74 %1 1046 L1311 1227
Arithmetic mean 932 930 L002 1072 L7
Area-weight mean %08 W3 9 1043 L7

2yrs 3yrs Syrs 10 yrs

Gangneung

Cheongju

* LPT : Log Pearson type Il
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Table 6. The results of comparison for each method

Seoul Chunchon | Cheongjt | Gangneung |  Suwon

Method | ftew |———1————T"——— T T -
B Wt BT W) BT B

ROLOT6 087 081 08| 079 0809) 0763 0801) 08B 081

RMSE™

) a9 W94 Y| B TH) A2 B4 BE U

Mean

RMAE™) 048 0271 0 038 03 07] 0% 0X| 06 0%

R 0732 08810 0339 08437 0340 OMG| 0B 0782 0679 08B

RMSE

MCS o

U8 1091|1887 K| B4 XA| BH KK | BE U

RMAE | 08 02| 0% 0B 0 0% |03 0B | 06 0%

* Coefficient of determination. **Root mean square
error, ***Relative mean absolute error
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Table 7. Direct sowing area in the Han River basin

(Unit : ha)
Item 1997 2001 2006 2011
Dry field 818 5872 | 12,190 | 18,508

Submerged field | 2,134 | 7,846 | 14,986 | 22,126
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Table 8. Results of the probable irrigation water
requirement

Method Item 1997 | 2001 | 2006 | 2011

This | Area(10%ha) | 109 | 115 | 119 | 122
study | GwR(10°m®) | 1220 | 1.251 | 1,292 | 1,329
110 | 115 | 124

Area(10°ha) | 110
GWR(10°m®) | 1.267 | 1,344 | 1.409 | 1,457

MAF

* Ministry of Agriculture and Forestry.
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