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Assessment of the Potential Water Supply Rate of Agricultural Irrigation

Facilities Using MODSIM
- For Geum River Basin -
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Abstract

To prepare for agricultural droughts, the potential discharge to the water supply of irrigation
facilities during drought periods is important. Using the MODSIM (Modified SIMYLD) model, water
balance networks that consider irrigation facilities were designed for the Geum River Basin, and the
potential discharge to the agricultural water supply of irrigation facilities were evaluated by running
the model using data for 36 years (1967-2002). It was found that agricultural water deficiencies
occurred during the drought years more than in the other years. The agricultural water deficiencies in
1994, 1995, and 2001, the representative drought years, were 745.8 million m?® 661.1 million m® and
696.8 million m?® respectively. The average potential discharge to the water supply of the sub-basin
was 99.1 % in the cases of municipal and industrial water, and 84.4 9% in the case of agricultural
water. The potential discharge to the water supply in 1994, 1995, and 2001 were 74.8 %, 79.2 %, and
779 %, respectively, which are lower than those of the other years’ sub-basin average. In the
analysis of the contribution of each irrigation facility, the contributions of pumping stations and
diversions were calculated as 32.5 96, and of culverts and wells, 4.0 %. During the drought periods,
the pumping stations and diversions contributed to a certain level.

Keywords : Potential discharge to the water supply, Water balance analysis, Agricultural irrigation
facilities, MODSIM
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Target storage
(million m®)
742.6
1241.7

742.6
1241.7

Initial volume
(million m?®)

Min. volume
449
180.0

(million m?®)

Max. volume
(million m?®)
742.6
1241.7

9% 20094 10/]

J

[

Yongdam
Daecheong

Table 1. Dam Operation Data of Geum River Basin
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Table 2. Agricultural Reservoir Storage of Each Watershed

Effective Rate of Reservoir storage
Watershed storage | Representati representative o g
Code Number oo . . (million m?®)
name (million | ve reservoir | reservoir storage(%)
m?) Max. | Ave. | Min. | Max. | Ave. | Min.
3001 Yongdam dam 130 17.0 Baekgok 100.0 | 774 | 433 | 17.0 | 13.2 7.4
3002 Yongdam downstream 13 0.8 Gui 100.0 | 80.7 | 38.7 0.8 0.6 0.3
3003 Muju namdeacheon 32 1.7 Gui 100.0 | 80.7 | 38.7 1.7 14 0.7
3004 Yeongdongcheon 106 6.5 Gui 100.0 | 80.7 | 38.7 6.5 5.3 25
3005 Cho river 75 12.8 Miho 100.0 | 873 | 476 | 128 | 11.1 6.1
3006 Daecheong upstream 24 6.1 Gui 100.0 | 80.7 | 38.7 6.1 49 2.3
3007 Bocheongcheon 71 20.8 Baekgok 100.0 | 774 | 43.3 | 208 | 16.1 9.0
3008 Daecheong dam 80 6.9 Gui 100.0 | 80.7 | 38.7 6.9 56 2.7
3009 Gapcheon 30 54 Gui 100.0 | 80.7 | 38.7 5.4 4.4 2.1
3010 | Daecheong downstream 19 0.3 Gui 100.0 | 80.7 | 38.7 0.3 0.2 0.1
3011 Mihocheon 306 78.7 Yedang 100.0 | 728 | 21.1 | 787 | 57.2 | 166
3012 Geum river gongju 207 288 |Gyeonhcheon| 100.0 | 65.2 5.3 288 | 188 15
3013 Nonsancheon 110 41.3 Yedang 1000 | 728 | 211 | 41.3 | 30.1 8.7
3014 | Geum river estuary dam 107 41.4 Yedang 1000 | 728 | 21.1 | 414 | 30.1 8.8
3101 Sapgyocheon 146 152.7 Yedang 1000 | 728 | 21.1 | 1527 | 111.1 | 32.3
3201 Deaho sea dike 45 12.9 Miho 100.0 | 87.3 | 476 | 129 | 11.3 6.1
3202 bunam sea dike 112 103.6 Yedang 100.0 | 728 | 21.1 | 1036 | 754 | 219
3203 Geum river west sea 140 43.3 Yedang 100.0 | 728 | 21.1 | 433 | 315 9.1
3301 Mangyeong river 469 152.4 Yedang 100.0 | 728 | 21.1 | 1524 | 110.9 | 32.2
3302 Dongjin river 354 51.3 Yedang 100.0 | 728 | 21.1 | 51.3 | 37.3 | 108
3303 Jiksocheon 35 25.9 |Gyeonhcheon| 100.0 | 65.2 5.3 259 | 169 14
Table 3. Pumping Water and Withdrawal of Diversions of Each Watershed
Yearly data (May ~August: operation about 120 day) Monthly data
Code Watershed Pumping station Diversion P;r;?(l;g Diversion
name = = — —
Number| (m?/s) (mllllon Number| (m?/s) (mﬂilon (mllllon (mllllon
m®) m?®) m®) m°)
3001 Yongdam dam 7 0.16 0.58 192 3.30 11.88 0.14 297
3002 Yongdam downstream 3 0.09 0.33 29 0.27 0.97 0.08 0.24
3003 Muju namdeacheon 2 0.01 0.03 61 0.80 2.87 0.01 0.72
3004 Yeongdongcheon 51 2.99 10.77 175 3.23 11.62 2.69 291
3005 Cho river 44 2.63 9.47 96 2.62 9.44 2.3 2.36
3006 Daecheong upstream 10 1.46 5.26 15 0.40 1.45 1.31 0.36
3007 Bocheongcheon 64 2.75 9.88 87 7.00 25.18 2.47 6.30
3008 Daecheong dam 25 1.24 4.45 149 7.84 28.24 1.11 7.06
3009 Gapcheon 28 1.40 5.03 186 2.71 9.76 1.26 2.44
3010 | Daecheong downstream 16 2.02 7.25 34 0.15 0.53 1.81 0.13
3011 Mihocheon 103 9.66 34.77 420 16.63 59.85 8.69 14.96
3012 Geum river gongju 177 20.21 72.75 383 7.96 28.65 18.19 7.16
3013 Nonsancheon 88 11.53 41.51 137 3.91 14.08 10.38 3.52
3014 | Geum river estuary dam 51 41.95 151.02 18 1.15 4.14 37.76 1.04
3101 Sapgyocheon 192 30.36 109.31 267 9.83 35.39 27.33 8.85
3201 Deaho sea dike 32 15.84 57.03 104 2.39 8.61 14.26 2.15
3202 bunam sea dike 68 3.72 13.40 114 4.58 16.48 3.35 4.12
3203 Geum river west sea 76 14.56 52.42 141 4.16 14.96 13.10 3.74
3301 Mangyeong river 149 48.48 174.51 170 47.65 171.55 43.63 42.89
3302 Dongjin river 126 48.35 174.06 105 70.81 254.92 43.52 63.73
3303 Jiksocheon 25 9.58 34.49 0 0.00 0.00 8.62 0.00
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Table 4. Withdrawal of Culverts and Wells of Each Watershed

Yearly data
aterehed (February ~October: operation about 270 day) Llopipvgada
Code arlljrrr?e e Culvert Well Culvert Well
(million (million | (million | (million
8 3
Number |(m?®/day) m?) Number |(m®/day) ) ) )
3001 Yongdam dam 10 15662 4.23 68 21123 5.70 0.47 0.63
3002 Yongdam downstream 0 0 0.00 10 3823 1.03 0.00 0.11
3003 Muju namdeacheon 3 2536 0.68 19 4980 1.34 0.08 0.15
3004 Yeongdongcheon 37 41965 11.33 86 34628 9.35 1.26 1.04
3005 Cho river 20 64290 17.36 43 57029 15.40 1.93 1.71
3006 Daecheong upstream 1 1032 0.28 6 1921 0.52 0.03 0.06
3007 Bocheongcheon 21 69214 18.69 64 28658 7.74 2.08 0.86
3008 Daecheong dam 16 13198 3.56 92 20936 5.65 0.40 0.63
3009 Gapcheon 18 9751 2.63 328 72284 19.52 0.29 2.17
3010 | Daecheong downstream 7 6450 1.74 35 8668 2.34 0.19 0.26
3011 Mihocheon 57 42489 11.47 475 193946 52.37 1.28 5.82
3012 Geum river gongju 114 104885 28.32 458 228417 61.67 3.15 6.85
3013 Nonsancheon 16 6134 1.66 214 73191 19.76 0.18 2.20
3014 | Geum river estuary dam 17 7600 2.05 50 17683 477 0.23 0.53
3101 Sapgyocheon 116 115211 31.11 264 98402 26.57 3.46 2.95
3201 Deaho sea dike 8 2718 0.73 23 6237 1.68 0.08 0.19
3202 bunam sea dike 23 6168 1.67 150 58369 15.89 0.19 1.77
3203 Geum river west sea 20 5033 1.36 107 37529 10.13 0.15 1.13
3301 Mangyeong river 59 27632 7.46 318 175314 47.33 0.83 5.26
3302 Dongjin river 30 17316 468 238 71298 19.25 0.52 2.14
3303 Jiksocheon 0 0 0.00 72 17376 4.69 0.00 0.52
AA, AL Ar= 1de] 270429 ~109) =<t 75 S o E 5o A7} EFFg NE FRHES A
i Ao Jhgete] ofF W AnE o Am W@ WEYIel oY) J0Linf it A G
3}t Tables 3 and 4). e, A3 2% ==C0lm)E A-E8
@ 5e FelAddel $4FTHS T 4 AR Fu B FREG &40 SR R BUE AR
A G2 Agto] Stk - Agtoxlel o] F4FY U E=(Res 3001 SF&e] HIAFIEEE $HET Tv =
b o7fo] FEAAES AR9d sl 2 FEAA A 7498 ATA F9F ==(Res_inf_3001)0] 1L &
B2 7Peke AL AAlS BeA 249 gdo] £eA 985 £ =SG00Lagnel B FEw 98
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Table 5. Demand, Supply and Shortage of Each Watershed of Geum River Basin

Municipal and industrial water Agricultural water
Potential Potential
Codle Watershed Demand | Supply | Water |Shortage|Shortage|Demand|Supply| Water |Shortage|Shortage
name (million | (million | Supply | (million | rate | (million |(million| Supply | (million | rate
m®) m?) Rate m?®) (%) m®) m®) Rate m®) (%)
(%) (%)
3001 Yongdam dam 150 | 127 84.7 2.3 15.3 65.2 | 54.8 84.0 10.1 155
3002 Yongdam 07 | 07 | 1000 | 00 00 | 45 | 42 | 933 | 03 | 67
downstream

3003 | Muju namdeacheon 4.1 4.1 100.0 0.0 0.0 170 | 145 85.3 2.4 14.1
3004| Yeongdongcheon 31.2 31.2 100.0 0.0 0.0 78.2 65.6 83.9 12.6 16.1
3005 Cho river 7.0 7.0 100.0 0.0 0.0 69.8 | 62.1 89.0 7.7 11.0
3006 | Daecheong upstream | 5.0 5.0 100.0 0.0 0.0 15.1 14.9 98.7 0.2 1.3
3007 Bocheongcheon 10.3 | 10.3 | 100.0 0.0 0.0 765 | 71.9 94.0 4.6 6.0
3008| Daecheong dam 40.3 | 40.3 | 100.0 0.0 0.0 4777 | 44.9 94.1 2.9 6.1

3009 Gapcheon 226 | 2626 | 1000 | 00 00 | 458 | 363 | 793 95 | 207

3010 Daecheong 112 | 112 | 1000 | 00 00 | 192 | 139 | 724 52 | 271
downstream

3011 Mihocheon 294.0 | 2940 1000 | 00 00 | 261.8 [2216| 846 | 402 | 154

3012 | Geum river gongju | 79.8 79.8 100.0 0.0 0.0 323.2 | 234.7 726 88.4 274

3013|  Nonsancheon 391 [ 391 | 1000 | 00 00 | 1866 | 1561 | 837 | 305 | 163

3014 GEUm rg:; estuary | on4 | 204 | 1000 | 00 00 | 1872 | 1728 | 923 | 144 | 77

3101 Sapgyocheon 246.1 | 2436 99.0 2.4 1.0 4705 | 416.0 | 884 54.5 11.6
3201 Deaho sea dike 332 | 332 | 100.0 0.0 0.0 1858 | 116.3 | 626 69.5 37.4
3202| bunam sea dike 718 | 778 | 100.0 0.0 0.0 268.1 | 229.1 | 855 39.0 145
3203 | Geum river west sea| 833 | 83.3 | 100.0 0.0 0.0 1947 | 1604 | 824 34.3 17.6
3301 | Mangyeong river 286.0 | 2854 | 99.8 0.6 0.2 462.6 | 454.1 | 982 8.6 19

3302|  Dongijin river 561 | 561 | 1000 | 00 00 | 4313 | 4093 949 | 220 | 51
3303 Saemagif:m ¢4 51 | 50 | 980 0.1 20 | 944 | 505 | 535 | 440 | 466

Total(supply (%),

shortage(%): average) 1613.2 [1607.8| 99.1 54 0.9 | 3505.3 |3004.0| 844 500.9 155

* Gray filled box : Shortage over 30million m?®
* Underlined part : Shortage less than Smillion m?
* Heavy character : Maximum shortage and shortage rate
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Atk FHGEF FEo] 309Nt m® o] AT A EFTEES 19490 748 %, 199514l 79.2 %, 2001
o2 Table 5¢] MAH FEoz Ho FSako] 2wy doll 779 %= #A 3670 Bt ¥ Theedl 844
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Table 6. Demand, Supply and Shortage of Agricultural Water of Each Watershed in Drought Period
(1994, 1995, 2001)

Demems Supply Potential Water Shortage Shortage rate

Crodle Wifrr;‘:ed (ailifiam (million m®)  |Supply Rate (%)| (million m?) (%)
m?) | 1994 | 1995 | 2001 | 1994 | 1995|2001 | 1994 | 1995 | 2001 | 1994 | 1995 | 2001
3001 Yongdam dam 65.2 | 426 | 39.7 | 57.2 | 65.3 | 609 | 87.7 | 226 | 255 | 81 |34.7(39.1| 124

3002 | Yongdam downstream| 4.5 34 | 38 | 39 |756 844|867 | 11 | 0.7 | 06 | 244|156 133

3003 | Muju namdeacheon 17.0 115 | 134 | 119 | 676|788 | 700 | 54 | 35 | 5.0 | 31.8 | 20.6 | 294

3004 |  Yeongdongcheon 782 | 494 | 60.9 | 569 | 63.2 | 779 | 72.8 | 28.7 | 173 | 21.3 | 36.7 | 22.1 | 27.2

3005 Cho river 698 | 514 | 60.0 | 565 | 736 [ 860|809 [ 184 | 98 [ 133|264 | 140 | 19.1
3006 | Daecheong upstream | 13.1 | 14.1 | 150 | 15.1 | 934 ] 99.3 [100.0| 1.0 | 00 | 00 | 66 | 0.0 | 0.0
3007|  Bocheongcheon 765 | 667|682 | 738 |872(892 (95| 98 | 83| 27 [128|108] 35
3008| Daecheong dam 477 | 403 | 437 | 435 | a5 916| 912 75 | 41 | 43 [157] 86 | 90
3009 Gapcheon 453 | 306 | 355 | 31.2 | 668 | 775|681 (153|103 | 146|334 | 225 | 31.9
3010 Daecheong 192 | 125|140 | 119 | 651|729 |620| 67 | 52 | 7.2 | 349|271 | 375
downstream
3011 Mihocheon 294.8 |211.1]207.8 (2269|806 | 79.4 | 86.7 | 50.7 | 54.0 | 34.9 | 19.4 | 206 | 13.3
3012 | Geum river gongju | 3232 |2065236.9(197.7|639 | 733 | 61.2 1166|862 [1255| 36.1 | 26.7 | 38.8
3013 Nonsancheon 1867 1206|1402 |116.1 | 646 | 75.1 | 62.2 [ 66.0 | 465 | 70.6 | 35.4 | 249 | 378
3014 | Geum rgae;leswary 187.2 |161.1]169.4|1536|86.1 | 905 | 82.1 [ 262|179 (337|140 | 96 | 180
3101 Sapgyocheon 4705 [397.8(390.1 [426.1 | 845 [82.9 | 90.6 | 72.7| 80.4 | 444 | 155 [ 17.1 | 9.4

3201 Deaho sea dike 1858 |1156.5(114.8|1154|62.2 | 61.8 | 62.1 | 70.3|70.9 | 70.4 | 37.8 | 38.2 | 37.9

3202 bunam sea dike 2681 |218.8[186.4(222.1|81.6 695|828 (494 |81.7|46.1 | 184|305 |17.2

3203 | Geum river west sea | 194.7 |153.9|145.5|127.3|79.0 | 747|654 | 40.8 | 49.2 | 67.5| 21.0 | 25.3 | 34.7

3301 | Mangyeong river 462.6 |431.2|454.6 4283|932 983|926 |315| 8.0 |344| 68 | 1.7 | 74

3302 Dongjin river 431.3 [377.31399.9|3916|875(927 1908 [54.0 315|398 |125| 7.3 | 9.2

3303 |Saemangeum sea dike| 945 433 | 444 | 419 | 459|470 |44.4|51.1 |50.1 | 526 |54.1|53.1 557
Total(supply (%), 2759. | 2844. | 2808.

shortage(%): average) 3535.8 5 9 5 748 | 79.2 | 779 |745.81661.1(696.8| 25.2 | 20.7 | 22.0

* Gray filled box : Shortage over 30million m?®
% Underlined part : Shortage less than 5Smillion m?®
* Heavy character : Maximum shortage and shortage rate
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Fig. 10. Monthly Demand, Supply and Shortage of Agricultural Water in Drought Period (1994, 1995, 2001)
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Table 7. Contribution of Agricultural Irrigation Facilities in Drought Period (1994, 1995, 2001)

< RPDCW¢] 7%

=
Ak

H

Al
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e Total Contribution Maximum Contribution
(million m?®) (%) Watershed name (%)
PD (RPD-R) 11785 33.6 Dongjin river (3302) 71.7
1994 CW (RPDCW-RPD) 152.4 4.3 Gapcheon (3009) 29
PDCW (RPDCW-R) 1330.9 38.0 Dongjin river (3302) 72.3
PD (RPD-R) 1038.1 29.6 Dongjin river (3302) 62.2
1995 CW (RPDCW-RPD) 117.1 3.3 Gapcheon (3009) 18.9
PDCW( RPDCW-R) 1155.2 33.0 Dongjin river (3302) 63.4
PD (RPD-R) 1206.3 344 Geum river estuary dam (3014) 64.2
2001 CW (RPDCW-RPD) 150.7 4.3 Dongjin river (3009) 24.5
PDCW( RPDCW-R) 1357.0 38.7 Geum river estuary dam (3014) 65.5
838 BEKERSEHE



Table 8. Contribution of Agricultural Irrigation Facilities about Demand in 2001

Supol Potential Water Shortage PD CW PDCW
(milligg 317113) Rz L R . iﬁ) (s | EERCT | GIEDC
(%) -RPD) -R)
Watershed
Code name (million Contribution |Contribution|Contribution
m’)
fg}? RPD| R fg\? RPD| R fél;? RPD| R |(milli (milli (milli
on [ (%) | on | (%) | on | (%)
m?) m?) md)
3001| Yongdam dam | 652 |57.2|55.0|51.9|87.7(84.3(795| 81 [103]134 |31 | 48 | 22|34 | 53 | 81
3002|  Yonedam 45 139137 ]34(875(821|750] 0608|1103 71]02|54]|06 125
downstream
Muju
3003 170 |119|11.2]| 91 |703 660|534 50 | 58 | 79 | 21 [126] 07 | 43 | 29 | 169
namdeacheon
3004 | Yeongdongcheon| 782 |56.9 |46.6|255|72.8[59.6 [32.6 | 21.3 | 31.6 | 52.7 | 21.1 [ 27.0 | 10.3 | 13.2 | 31.4 | 40.2
3005|  Cho river 698 [565]405(220(81.0(581(315]133]293(47.8(185](26.6|16.0|22.9|345 | 494
s006| Peecheong | 400 11511150 ( 14610001994 [ 966 | 00 | 01 | 05 | 04 | 28 | 01 | 06| 05 | 34
upstream
3007| Bocheongcheon | 765 | 738|680 (424|965 (889|554 | 27 | 85 [34.1]256(335| 58 | 75 |31.4|41.0
3008|Daccheong dam| 47.7 |435|42.4(192|91.0 889401 | 43 | 53 [286(233[487| 1.0 | 2.2 | 243|509
3009|  Gapcheon 458 [31.2]200] 7.0 |68.1]436(153]14.6]258(388(13.0(283 |11.2|245 | 242|528
so10] Peecheong | 490 11191 98 | 21 |623|513]108] 72 | 93 [17.1] 78 | 405 21 | 11.0] 99 |515
downstream
3011| Mihocheon | 261.8 [226.9|2137|125.1| 86.7 | 81.6 | 47.8 | 34.9 | 481 [136.7] 886 | 33.8 | 13.2| 5.0 |101.8] 389
3012 Ge;;nng?zer 3232 [197.7156.8] 80.8 | 61.2 | 485 | 25.0 [125.5(166.3(242.4| 76.0 | 235 | 40.8 | 12.6 |116.9| 36.2
3013| Nonsancheon | 186.6 |116.1|115.4|65.7 | 62.2 |61.8 | 35.2 | 70.6 | 71.3 [121.0{ 49.7 | 266 | 0.7 | 0.4 |50.4 | 27.0
3014] CEUMIVEr | o0 0 1153.6]151.2] 30.9 | 82.0 | 80.7 | 165|337 | 36.1 [156.3120.3| 64.2 | 2.4 | 1.3 1226|655
estuary dam
3101| Sapgyocheon | 4705 |426.1|409.6|337.3| 90.6 |87.1 | 71.7 | 44.4 | 60.9 [133.3| 72.4 | 154 | 165 | 35 | 839189
3201 | Deaho sea dike| 185.8 |115.4|114.0| 488 | 62.1 [61.4 | 263 |70.4 | 7171369652 [ 35.1 | 1.3 | 0.7 | 66.6|35.8
3202|bunam sea dike| 2681 [222.1|218.2|203.2| 82.8 [81.4 | 758 | 46.1 | 50.0 | 649|149 | 56 | 39 | 15 |188] 7.0
3203 va‘fc:i Isl:aer 1947 127.3(122.1| 69.6 | 65.4 | 62.7 | 35.7 | 67.5 | 72.6 [125.2 526 | 27.0 | 5.1 | 2.6 | 57.7| 296
3301 I'Imn‘fgvye‘io“g 462.6 |428.3(416.1(157.6| 92.6 | 89.9 | 34.1 | 34.4 | 46.6 |305.0[2585 55.9 | 12.2 | 2.6 |270.7| 585
3302| Dongjin river | 431.3 [391.6/388.9/129.1| 90.8 [ 90.2 [ 29.9 | 39.8 | 425 [302.3[259.8/ 60.2 | 2.7 | 0.6 2625 60.9
3303 Sazea”‘aldl‘.ggm 945 [419]39.7] 66 | 444|421 | 7.0 |52.6|547|87.9(331(35.1| 22 | 2.3 |35.3 | 374
Total
(supply capacity: | 35053 |28085(2657.8/14515] 78.0 | 71.9 | 42.6 |697.0|847.6|20539(1206.3| 34.4 [150.7| 4.3 [1357.0| 38.7
average)
* Gray filled box : Maximum contribution
424 51098 20094 101 839
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Fig. 12. The agricultural Water Contribution and Potential Water Supply Rate by Consideration for

Agricultural Irrigation Facilities
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