Current Research on Agriculture and Life Sciences (2013) 31(2) : 139-147

ISSN 2287-271(Print)
ISSN 2288-0356(Online)

Analysis of Agricultural Water Distribution Systems for the Utilization of Water-

Demand-Oriented Water Supply Systems

Kwang-Ya Lee!, Kyung-Sook Choi®*

'Rural Research Institute, Korea Rural Community Corporation

*Department of Agricultural Civil Eng. College of Agriculture & Life Science, Kyungpook National University, Daegu, 702-701, Korea

iy o §
2 Z4 84+32M2H

[

=T2 8¢
ol gof - HA&
FFEolEIA Foled T

Augste FAAR IR FAER T

Abstract

8 flet =4 s

125 3aHA 24

This study analyzed agricultural water distribution systems for the utilization of water demand-oriented water supply systems. Three major
TM/TC(telemeter/telecontrol) districts of agricultural water management were selected for analyzing the characteristics of the water distribution systems.
In addition, the characteristics of the water supply systems for general water supply zones based on irrigation facilities were also investigated, along
with the case of special water management during the drought season. As a result, high annual and monthly variations were observed for the water
supply facilities, including the reservoirs and pumping stations. In particular, these variations were more obvious during the drought season, depending
on the type of facility. The operations of the pumping stations and weirs were more sensitive to the stream levels than the reservoirs, and the smaller
reservoirs were influenced more than the larger reservoirs. Therefore, a water-demand-oriented water supply system should consider the existing general
practices of water management in the agricultural sector, and focus on achieving a laborsaving system rather than water conservation in the case
of reservoirs. Equal water distribution from the start to the end point of irrigation channels could be an effective solution for managing pumping

stations.
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Table 1. Status of major pumping stations in Chungju TM/TC districts

Pump discharge

Name Permissible area Benefitting area diameter Motor Motor power Pumplnzg yield Completion
(ha) (ha) no. (HP) (m'/s) year
(mm)

Yonjonldan 229.0 183.8 400 2 300 0.621 1998

Danweol 0.0 126.0 450 2 75 0416 1945

Geumreung 59.6 384 300 1 75 0.188 1966

Yongkyo2dan 879.9 506.9 600 3 450 0.760 1976

Gahung 209.0

Table 2. General status of Hadongdam

Basin area Irrigation area  Dead storage level Full water level Total storage Effective storage Completion vear
(ha) (ha) (EL.m) (EL.m) (1,000,000m’) (1,000,000m’") P Y
5,850 3,115 108.0 145.6 31.1 299 1994
Curr Res Agric Life Sci (2013) 31(2) : 139-147
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Figure 1. Daily water supply status of Yongjonldan
pumping station in 2001
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Table 3. Water management data for Chungju TM/TC districts

i i Water suppl
Pumping station Benefitting arca Year Irrigation period Rainfall : PPy
(ha) (m) (1,000m) (mm)
. 2001 4/10~9/25 593.5 1,709 929.5
Yonjonldan 183.8
2002+ 4/22~9/25 1,266.6 984 5354
20019 4/10~8/10 593.5 874 693.3
Danweol 126.0
20024 4/21~9/29 1,266.6 766 670.9
2001 5/14~9/30 593.5 492 8332
Geumreung 59.0
2002 4/13~9/30 1,266.6 414 700.7
2001 4/11~9/20 593.5 4,820 950.9
Yongkyo2dan 506.9
2002 4/16~9/29 1,266.6 2,854 563.1
Gahung 209.0 20034 4/19~8/17 1,406.3 952 455.6
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142 Analysis of Agricultural Water Distribution Systems for the Utilization

3.0 i
0.0
25.0 i 200
E -
£ z
3 0.0 : %
% oA =
' S
2 15.0 2
2
1]
10.0
= 500
I "SRR S S 110 A 1§ 1 .1 O SIS iy SR
0.0 o 800

4/l 4416 B/ BB 5491 6715 6430 T/15 430 B/14 8720 9413 9/28
Menth/Day

Figure 2. Daily water supply status of Yongjonldan
pumping station in 2002
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Figure 3. Daily water supply status of Danweol pumping
station in 2001
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Figure 4. Daily water supply status of Danweol pumping

station in 2002
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Figure 5. Daily water supply status of Geumreung pumping
station in 2001
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Figure 6. Daily water supply status of Geumreung pumping
station in 2002
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Figure 7. Daily water supply status of Yongkyo2dan
pumping station in 2001
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Table 4. Water management data for Hadongdam TM/TC districts

Benefitting area . . Rainfall Water supply
Name (ha)g Year Irrigation period (mm) (1,000m) )
Hadongdam 3,115 2002 4/10~9/14 1,561.0 25,014 792.8
Wolyun pumping 434 2000 4/17~8/14 1,422.8 247 568.9
station ' 20014 4/21~9/25 924.8 247 569.1

Curr Res Agric Life Sci (2013) 31(2) - 139-147
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Figure 14. Daily water supply status of Hadongdam in 2002
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Table 5. Water management data for Seongjudam TM/TC district

i i Water suppl
Name Benefitting area Year frrigation period Rainfall pply
(ha) (mm) (1,000m’) ()
) 20024 4/1~8/27 1,108.1 11,594 366.9
Seongjudam 3,530.0
20034 3/16~10/10 1,616.5 42,748 1,352.8
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Figure 15. Daily water supply status of Seongjudam in 2002

2. FYAIAEYE - ey EFF SAEY

ERY A3 A7) obd Auk B3] Aol =ElA]
A FEE] B gty 18] EAGA| o] A
& 48] ®Htow 1 A= Table 69 YERA nle}
2t} 2001 A5E] 20059 7HA] AA| BHAGFEL 852%0]
o, = 717 HA 71222001 6¥€9] 346%0.2, o=

Curr Res Agric Life Sci (2013) 31(2) : 139-147

A= Yo gE AEA A7 F$- 20021d0] 9826mm
2 7P AA 35351531, 2001A 7 2041 ol 1,446.5mme}
14493mm= B INFLS 7+ FFEATh 53 AR
T-2] 790 2001A9) 314.5mm= 71 F a1, 20049
o= 7889mm=E At FFHL 7=k U5A BT
A= 20039 464.7mm= 7 A3, 200139
1,109.4mm=z H) =2 712t}

AgA\9} G5 ATE A5 vlawd A7 AYFFe A
G2 ZFF] 42%S WNE5Z T, B
o A9 64.7%= BNESE TFIAT A=)
H3)] F AT G d G BTl AL ol
Fgulol A HEE Ao g AARHY, o) AEA9 F$-
WHEF Bl $An7t A DaskA goul, F5F

& P5PZ ol vgol B3] o] o] 23|
FaYel JFS nAE oz $AE

A5 A8 A5E WElE T /HET Y B
SHE 249 A3, T ool A] 32 v} o] 14
Agge F2 497 59 B4t RER 719718
4 59 el F2 R, A58 S Yo me AE



Lee and Choi 145
Table 6. Monthly storage rate of E reservoir
Monh Year 2001 2002 2003 2004 2005 average
1 104.2 75.4 100.6 94.6 100.5 95.1
2 103.3 78.2 105.4 98.8 103.3 97.8
3 103.4 80.3 107.7 104.2 104.8 100.1
4 101.4 79.3 105.8 95 104 97.1
5 69.2 89.8 93.7 74.7 72.8 80.0
6 34.6 50.5 61.9 61.2 49.1 515
7 62.4 52.8 822 75.6 79.7 70.5
8 90.0 77.6 73.6 73.7 79.6 78.9
9 67.7 81.8 81.3 874 83.1 80.3
10 68.7 88.7 88.1 92.1 98.2 87.2
11 71.4 94.4 95.5 92.3 101.1 90.9
12 73.3 98 94.1 92.6 104.8 92.6
average 79.1 78.9 90.8 86.9 90.1 852
Table 7. Comparisons of water supply between reservoirs and pumping stations
storage T: Reservoir E Pumping station A Pumping station B
Year to zz%%t?) ate e grrlxllz) ump (rgnm t;lt o ump (ﬁ,m t;lt 0 AJE BJE
2001 79.1 1,446.5 314.5 1,109.4 21.7% 76.7%
2002 78.9 982.6 545.7 797.7 55.5% 81.2%
2003 90.8 1,324.6 544.7 464.7 41.1% 35.1%
2004 86.8 1,449.3 788.9 956.6 54.4% 66.0%
2005 90.0 1,280.8 619.0 827.0 48.3% 64.6%
Average 85.1 1,296.7 562.5 831.1 44.2% 64.7%
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