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Assessment of Water Management Efficiencies for Irrigation Pumping
Stations in the Han River and Nakdong River Basins

asE-z3a3x-a1 -
Kim, Hyeon Jun - Kim, Chul Gyum - Kim, Sung

Abstract

The objective of this study is assessing water management efficiency using water withdrawals from rivers
and water requirements for paddies. The water management efficiency was defined by the ratio of water
requirements and water withdrawals. Water withdrawals were estimated using the operating times and
pumping capacity of the pumping stations from 1992 to 1999 in the Han River and Nakdong River basins.
Water requirements were estimated by adding the evapotranspiration of the crops and infiltrations in the
irrigated area. Evapotranspiration from the paddies was calculated by the FAO modified Penman method with
observed daily weather data.

The monthly water management efficiency was analyzed for each pumping stations and the district offices
of KARICO (Korea Agricultural and Rural Infrastructure Corporation). The efficiencies of 59 pumping
stations in the Han River basin varied from 19% to 135%, and the average was 61%. The efficiencies of
146 pumping stations in the Nakdong River basin ranged from 17% to 190%, and the average was 72%.
There were no good correlations between the water management efficiency and pump capacity or irrigated
area, it showed that the water management efficiency was affected by the traditional water management
practices rather than the scale of irrigation district.

Keywords : Water management efficiency, Irrigation water withdrawal, Irrigation water requirement
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<Irrigation Water Suppl))

*» Collecting daily operating records
of pumping stations

* Calculating daily pumping rate

» Estimating daily water withdrawals

@gaﬁon Water Require@

» Collecting the meteorological data

* Applying the modified FAO Penman
method

» Estimating daily water requirement

v

Estimation of
Irrigation Water Management Efficiency

Fig. 1 A schematic diagram of assessing the irrigation water management efficiency
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Table 1 Water withdrawals of irrigation pumping
stations in the Han River and Nakdong
River basins (1992~1999)

Basi Water withdrawals (10'm")
SIN

1992 1993 1994 1995 1996 1997 1998 1999
Han River - 2550 3527 2862 3178 3190 2185 3449

Nakdong River 5549 4343 6901 5646 5808 615.1 1260% 94.0*

* : the number of reported pumping stations are less than
that of the year from 1992 to 1997
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o) g3ttt (Kim, 2001).
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Table 2 Irrigation pumping stations of KARICO in 2. U7\ B0 ofst 2kt HA
the Han river and Nakdong river basins
. No. of  Irrigation Pumping O F7L0.016] Ok 7ol o]s
BaSin Dolfgggt pumplng area CapaCIty Im et a (2000) T 7\51‘ ar = OLT7]*]°ﬂ A‘Cﬁ‘
stations  (ha)  (m%s) FrFH AF FrFE ARI] A SrFe
Gangneung 4 216 0.74 oAt 1.4%~7.0%24 Hi 4. 2 of =13}
ovang R R o s 9% aSRe AR 5 8e n
Goisan 7 442 1.88 S or
Yangpyeong 10 2262 779 nstR
Yeoju 15 2749 1066 2 AdFME G575 g3t dF 259
Han ~ Weonju 5o BT 0% 9eE dAsad, $8Y §99 167 ¥R
River Eumsepng 1 86 0.24 o] thatol Ao Flo] $E£=HL Al
Chungju 14 1.825 6.52 BT TTeE
Paju 2 505 114 TR FEALLFR AZHFS 2ARIGCH,
Hangang 1 11,920 3833 YEASAFAME A ZAHKim, 1997) o4 43
H hy 1 42 019 N o
e — & 107 ¥ f354 23 Egeo] B4
o BB Hg0 stz 45 338 Fael 89
Gyeongsan 2 oo & drEe @Eol AMgHe] sy 73%~
Goryeong 6 1,407 540 o) wole o = = o
Gumi 7 1784 465 156%2° WS BAon, FF 107%2 F #L
Gimhae 27 933 6236 A gE2A g= 2o BAL (Fig 2 3R).
Dalseong 6 2471 8.54
Mungyeong 1 378 143
Milyang 7 3,038 11.36 6
Sangju 8 1,863 6.68 .
Seongju 2 567 218 50
Andong 8 23%0 809 7
Nakdong yeongcheon 2 131 087 5
RIVer  yecheon 4 2150 2070 5 .
Uiryeong 3 548 171 2 .
Ulseong 12 3,376 12.18 B,
Jinsan 18 1631 1003 2 . ¢
Changryeong 7 1.953 9.06 -3 - . ®
Changweon 2 925 408
Chilgok 5 596 3.02 0
0 1 2 3 4 5 6
gamin lg :13323 121112 Pumping capacity (m¥s)
apcheon . . Fig. 2 Comparison of pumping capacities and mea-
Total 146 39,357 19377 sured discharges in the irrigation main
channel
SR o) e 200 Al F
le7lzole, BE% shfel AXE DAY
ARG Adggo] 71 An, JeEEs 3 SHET 2|8 Y
QARG Fqobilea, ABAAY FRr,
A ALY Aok AF BHOFR|ALY] W4opt 4 1993~1999¥19) 7/del dist 48 HFF A
0% gl 2 oz 2T, 29 MY WerROTVH BHUREE A
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Table 3 Water management efficiency at Singok pumping station

District office : Hangang,  Pumping station : Singok, ~ Weather station : Secul(108)

Irrigation area : 11920 ha, Pumping capacity : 3833m'/s, Infiltration rate : 6.0mmv/day,

Water withdrawls (mm) Water requirements (mm) Water management efficiency (%)
1993 1994 1995 1996 1997 1998 1999|1993 1994 1995 199% 1997 1998 1999 | 1993 1994 19%5 19% 1997 1998 199 Mean
Apr. 126 204 160 134 173 21 X3 10 13 m1 o B3 n B3y 8 6 7 8 7 3 5 1
May 288 317 34 R 25 406 409) X N 64 M R B OB U 6 B A 12 OB B U
Jun. 198 28 207 142 234 194 321 198 37 M5 174 319 41 45(100 131 116 123 1% 140 91 120
o 3 B0 52 42 172 133 46 127 W5 24 17 183 157 40( 341 14 28 279 106 18 97 18
Aug. 9 260 153 287 311 236 426) 416 25 132 253 N6 T2 W6i4M2 B & 8 105 N H 1M
Sep. 19 3H 75 191 93 10 18| 9 3% 5 115 8 46 0] N I3 MM 60 9B B 0 N

Month

Totadl 941 1363 1002 1177 1238 1320 1836) 82 36 730 M9 %0 6% 87| MU W 66 6 T 8 &H 6

Table 4 Water management efficiencies for each district office of KARICO in the Han River and Nakdong

River basin
, District No. of Water management efficiency (%)
Basin . pumping

office stations 1992 1993 1994 1995 1996 1997 1998 1999 Mean

Gangneung 4 - 54 41 35 41 50 13 - 39

Goyang 1 - 77 67 65 59 75 68 59 67

Goisan 7 - 54 55 51 59 52 41 50 52
Yangpyeong 10 - 79 73 74 67 8 58 65 66

Han Yeoju . 15 - 50 57 64 54 58 - 58 58
River Weonju 3 - 58 46 55 43 48 22 31 43
Eumseong 1 - 106 57 66 62 78 40 75 69

Chungju 14 - 51 53 58 51 65 40 30 49

Paju 2 - 81 81 79 71 92 123 98 39

Hangang 1 - 94 73 66 64 i 48 45 67

Hongcheon 1 - 120 92 101 104 145 - 249 135

Gyeongsan 2 107 76 111 84 86 58 - - 87

Goryeong 6 78 61 59 60 63 47 - - 61

Gumi 7 72 52 54 52 57 58 56 72 59

Gimhae 27 85 66 83 78 67 78 - - 76

Dalseong 6 124 134 147 115 100 63 95 103 110
Mungyeong 1 72 50 106 75 101 62 - - 77

Milyang 7 91 66 77 86 37 78 - - 81

Sangju 8 94 60 87 80 71 68 - - 77

Seongju 2 105 69 108 56 57 56 - - 75

Nakdong  Andong 8 95 70 96 94 83 71 - - 85
River Yeongcheon 2 50 39 49 39 39 28 - - 41
Yecheon 4 73 49 74 67 54 69 - - 64

Uiryeong 3 117 66 92 125 88 78 - - 94

Uiseong 12 54 53 54 49 52 44 62 55 53

Jinsan 18 58 38 58 64 66 53 43 43 53
Changryeong 7 108 52 88 84 79 69 - - 80
Changweon 2 41 25 37 34 32 21 38 30 32

Chilgok 5 95 68 119 67 71 57 59 75 76

Haman 10 65 46 68 84 72 60 58 45 62

Hapcheon 9 102 72 94 92 100 74 ~ 72 87
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