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Abstract

Recently, a water supply and demand analysis based on floods and abnormal droughts situation due to
climate change and global warming has been regarded as the most important method to predict capacity
of future water supply. In this study, K-WEAP (Korea Water Evaluation And Planing System) model was
used for water balance analysis in administrative districts in Geumho river basin. The results showed that,
in case of domestic and industrial water, no water deficiency was expected even during the maximum
dry-season. However, for agricultural water, the scenario-based estimation anticipated water deficiency at
Pohang city, during the year 2016 (548,000m’), 2020 (547,000m’) and 2025 (497,000m’). These results can
be used as a reference to set a new standard on future establishment of water resource plans.
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Table 1. Parameter estimation for each subbasin
~Larameter| Al AO B1 BO c1 o DI | HA2 | HAl | HB | HC
Subbasin
Andong 0,67317 | 0,10000 | 0,15672 | 0,11301 | 0,19500 | 0,03999 | 0,02564 | 0,00040 | 40 15 0 0
Imha 0,74103 | 0,10000 | 0,10000 | 0,19999 | 0,18111 | 0,03875 | 0,02202 | 0,00018 | 40 15 0 0
Hapcheon 0,40428 | 0,10072 | 0,16176 | 0,09599 | 0,18413 | 0,01194 | 0,03923 | 0,00063 | 40 15 0 0
Namgang 0,58523 | 0,11407 | 0.08869 | 0,05716 | 0,04237 | 0,00363 | 0,00147 | 0,00024 | 40 15 0 0
Miryang 0.68935 | 0.11909 | 0.15827 | 0,19999 | 0.13356 | 0,04000 | 0.01969 | 0.00023 | 40 15 0 0
Yoengcheon 0,73965 | 0,10000 | 0,15000 | 0,19595 | 0.17464 | 0,03946 | 0,02242 | 0,00025 | 40 15 0 0

* A2 : l1st upper tank runoff coefficient, Al :

1st lower tank runoff coefficient, AO :

1st tank infiltration coefficient, BI :

2nd tank runoff coefficient, BO : 2nd tank infiltration coefficient, C1 : 3rd tank runoff coefficient, CO : 3rd tank infiltration

coefficient, D1 . 4th tank runoff coefficient, HA2 :
: 2nd tank runoff height, HC : 3rd tank runoff height

% Source : Water resources plan, 2011

1st upper tank runoff height, HA1 :

1st lower tank runoff height, HB

Table 2. Parameter estimation of basin according to middle watershed units

Basin Subbasin Middle watershed units
Andong 2001, 2013, 2401
Imha 2002, 2008, 2403
Hapcheon 2003, 2004, 2005, 2006, 2007, 2009, 2010, 2011, 2014,
Nakdong river 2015, 2017, 2019, 2020, 2022, 2101, 2301, 2302, 2501
Namgang 2016, 2018, 2503, 2504
Miryang 2021
Yoengcheon 2012, 2402
¥ Source : MOLIT, 2011
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Table 3. Annual average flow rate of basin

Middle Rainfall* Flow rate* Middle Rainfall* Flow rate* Middle Rainfall Flow rate*
watershed watershed watershed
units units units
2001 1,106,7 52.8 2012 1,052.6 58.1 2101 1,097.0 50.6
2002 979.0 57.8 2013 1,205.8 55.2 2201 1,250.5 60.4
2003 1,036.9 50.8 2014 1,138.6 52.8 2301 1,383.6 53.4
2004 1,160.4 51,4 2015 1,270.7 51,3 2302 1,465.2 52.9
2005 1,219.0 51,4 2016 1,267.3 60.8 2401 1,081.1 55,2
2006 1,162.5 51,2 2017 1,174,2 52.6 2402 1,044.3 51,8
2007 1,077.0 53.5 2018 1,477.7 58.8 2403 1,111.4 56,1
2008 1,006.1 58.8 2019 1,362.2 53.4 2501 1,559.2 53.1
2009 1,002,0 50.8 2020 1,197.0 52.5 2502 1,783.6 52.2
2010 1,075.7 52.0 2021 1,185.7 58.5 2503 1,641.7 60.9
2011 1,033.5 52.4 2022 1,353.9 54,5 2504 1,399.5 60.0
* Average value of data (1967~2014)
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Figure 4. Annual average flow rate of Geumho river basin
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Table 4. Irrigation Reservoirs in Geumho river basin

in Administrative Districts 159

Division Basin area (ha) Maximum water surface area (ha) Available reservoir storage (10°m)
Daegu 24,996 178 6,067
Pohang 1,489 14 352
Yeongcheon 47,413 1,800 31,872
Gyeongsan 36,110 730 26,559
Chilgok 8,627 121 5,507
Total 118,635 2,842 70,358

Table 5. Groundwater use in Geumho river basin

Province/City District Agricultural (m’) Industrial (m’) Domestic (m’)

Gyeongsan 8,778,335 23,357,792 12,788,914

Greonebuk Province Yeongcheon 10,676,264 8,083,433 15,503,453

u V1

yeons Chilgok 176,806 4,969,453 3,921,352

Pohang 1,907,046 10,642,674 3,748,498

Total 21,538,451 47,053,352 35,962,217

Nam—gu 20,141 - 1,230,333

Dalseo—gu 110,224 1,484,576 1,961,569

Dalseong—gu 2,134,733 5,273,121 2,763,510

— Dong—gu 270,027 559,069 2,220,728

1

egu iy Buk—gu 592,565 9,711,250 4,004,801

Seo—gu 5,430 1,010,738 814,733

Sueong—gu 104,286 75,018 3,066,816

Jung—gu - 159,120 1,013,585

Total 3,237,406 18,272,892 17,076,075
2. 8¢ 2% MH 2 Ao s AT ISEARNA FEY o
ST E A Elofl A 2016, 2020, 20252 T A= AAERL 3& 2016, 2020, 20254 7]&48 A}
doR 1 7IERe, Zi*&i TEste] FHY 25 ot g W 3G E a4 9] g,
SR e skS AASkL ot AXE a5k + 42 sH8 a7 APYstglen, O Av=

ARgBE] A BAS AR ks Bl B B (Table 6y Y (Table 7)3} ZT},

Table 6. Domestic and industrial water supply according to scenario

o Domestic water (10°m) Industrial water (10°m’)
Division
2016 2020 2025 2016 2020 2025
Geumho river 288,594 279,270 272,905 121,531 141,168 166,724
Daegu 237,609 229,932 224,692 100,061 116,228 137,27
Pohang 0,292 0,282 0.276 0,123 0.143 0.169
Yeongcheon 15,208 14,717 14,381 6,404 7.439 8.786
Gyeongsan 34,004 32,906 32,156 14,32 16,634 19,645
Chilgok 1,480 1,433 1,400 0,623 0.724 0,855
Source : MOLIT, 2011
Table 7. Agricultural water supply according to scenario
Division Agricultural water (10°m’)
2016 2020 2025
Geumho river 261,644 262,137 258,539
Daegu 64,655 64,7717 63,888
Pohang 18,210 18,244 17,994
Yeongcheon 113,242 113,455 111,898
Gyeongsan 49,412 49,505 48,826
Chilgok 16,125 16,156 15,934
Source : MOLIT, 2011
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Figure 5. Construction K-WEAP model for water balance analysis
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Table 8. Industrial and domestic water balance analysis according to scenario

Division Amount of demand Amount of available supply Spare capacity
(10°m) (10°m) (10°m)
Geumho river 410,124 526,135 116,011
Daegu 337,670 373,019 35,349
9016 Pohang 415 14,796 14,381
Yeongcheon 21,612 44 619 23,007
Gyeongsan 48,324 82,707 34,383
Chilgok 2,103 10,994 8,891
Geumho river 420,438 536,372 115,934
Daegu 346,160 381,509 35,349
9020 Pohang 425 14,806 14,381
Yeongcheon 22,156 45,140 22,984
Gyeongsan 49,540 83,870 34,330
Chilgok 2,157 11,048 8,891
Geumho river 439,630 555,897 116,267
Daegu 361,962 397,311 35,349
92025 Pohang 445 14,827 14,382
Yeongcheon 23,167 46,228 23,061
Gyeongsan 51,801 86,386 34,585
Chilgok 2,255 11,146 8,891

Table 9. Agricultural water balance analysis according to scenario

Division Amount qf demand Amount of a\(ailable supply Spare gapacity
(10°m) (10°m’) (10°m)
Geumho river 158,153 234,512 76,359
Daegu 39,077 43,035 3,959
9016 Pohang 11,008 10,461 —548
Yeongcheon 68,454 103,602 35,148
Gyeongsan 29,868 61,984 32,115
Chilgok 9,746 15,430 5,684
Geumho river 159,188 235,592 76,403
Daegu 39,333 43,319 3,986
9020 Pohang 11,080 10,533 —547
Yeongcheon 68,901 104,060 35,159
Gyeongsan 30,065 62,185 32,120
Chilgok 9,810 15,494 5,684
Geumho river 158,184 235,878 77,694
Daegu 39,084 43,393 4,309
9095 Pohang 11,010 10,513 —497
Yeongcheon 68,466 104,265 35,799
Gyeongsan 29,876 62,275 32,399
Chilgok 9,748 15,432 5,684
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Figure 6. Comparison of domestic and industrial water balance analysis for unit basin
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Figure 7. Comparison of agriculture water balance analysis for unit basin
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