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Abstract

In this study, we suggest various improvement measures for water balance analysis, a basic step in water resources planning. First,
we confirmed the assumptions and problem of the water balance method currently being carried out in Korea and suggest five
methods to solve these problems. In order to analyze the applicability and the effectiveness of the proposed improvement measures,
10 cases were constructed using two rainfall-runoff model simulation results for the Geum River basin. Water supply and demand
networks were constructed reflecting five proposed improvement measures and two simulation results, and conducted a water balance
analysis. The results of the analysis of each case show the degree of improvement by comparing and analyzing the observed discharge
of Gongju and Seokhwa points which are representative points in the Geum River basin. The applicability of the improvement
measures was confirmed through comparison and examination with the past restricted water supply area. More realistic analysis
will be possible when establishing water resources planning through the proposed water balance method in this study.
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Fig. 1. Assumption of Water Supply Available Area (MLTM, 2011)
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Fig. 2. Comparison of Observed and Simulated Discharge
(Yongdam Dam)

Table 1. Statistics Comparison of Observed and Simulated
Discharge (Yongdam Dam)

Statistics Model
TANK | HSPF

Mean obs 20.88
(m'/s) | sim 21.53 | 2327

Std obs 72.73
(m'/s) | sim 62.06 57.22
NSE 0.84 0.78
ROV 1.03 1.14
RMSE 29.40 34.17
R? 0.92 0.89
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Table 2. Statistics Comparison of Observed and Simulated Discharge by Case and Run-off Model (Gongju)

TANK HSPF
Statistics
Case 1 | Case 2 | Case 3 | Case 4 | Case 5 | Case 1 | Case 2 | Case 3 | Case 4 | Case 5
Mean obs 137.13 137.13
(m'/s) sim | 10456 | 12591 | 119.63 | 11092 | 12428 | 127.15 | 26231 | 258.19 | 265.12 | 260.51
Std obs 220.51 220.51
(m'/s) sim 196.42 | 278.27 | 255.55 | 179.88 | 23599 | 303.74 | 564.51 | 549.92 | 508.92 | 525.49
NSE 0.72 0.68 0.77 0.76 0.83 0.51 -3.21 -1.98 -1.55 -1.61
ROV 1.63 1.09 1.15 1.24 1.10 1.08 0.52 0.53 0.52 0.53
RMSE 116.73 | 124.58 | 104.84 | 108.54 90.49 154.41 | 452.00 | 380.42 | 352.06 | 355.76
R? 0.88 0.90 0.92 0.88 0.93 0.87 0.72 0.91 0.89 0.92
Table 3. Statistics Comparison of Observed and Simulated Discharge by Case and Run-off Model (Seokhwa)
TANK HSPF
Statistics
Case 1 | Case 2 | Case 3 | Case 4 | Case 5 | Case 1 | Case 2 | Case 3 | Case 4 | Case 5
Mean obs 45.34 45.34
(m'/s) sim | 39.63 | 3828 | 4342 | 3557 | 3831 | 3886 | 3078 | 4223 | 206 | 3851
Std obs 79.20 79.20
(m'/s) sim 74.37 82.76 83.35 75.18 83.98 84.91 93.09 94.66 75.57 93.15
NSE 0.79 0.80 0.81 0.81 0.82 0.71 0.23 0.68 0.63 0.74
ROV 1.14 1.18 1.04 1.35 1.18 1.17 1.14 1.07 2.25 1.18
RMSE 35.97 34.59 34.16 34.39 33.47 42.61 69.39 44.57 48.45 40.51
R? 0.89 0.91 0.91 0.91 0.92 0.87 0.69 0.88 0.86 0.91
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Table 4. Past Restricted Water Supply Areas and Water Shortage Areas by Case (2008 ~2009)

Model Case Area
Restricted water supply area Anse(‘)ng, Sangju, Gunsan, Gimje, Muju, Buan, Wanju, lksan, Jangsu, Jeongeup, Jinan,
Gongju, Seocheon, Yesan, Taean, Goesan, Okcheon, Eumseong
Case 1 -
Case 2 -
Case 3 -
TANK Muju, Jangsu, Jinan, Sangju, Yeongdong, Okcheon, Daejeon, Geumsan, Boeun, Cheogwon,
Case 4 Nonsan, Yeongi, Cheongju, Gongju, Buyeo, Wanju, lksan, Dangjin, Seosan, Gunsan,
Boryeong, Seocheon, Hongseong
Case S Muju, Buan, Wanju, Jangsu, Gongju, Yesan, Okcheon, Gochang, Boeun, Asan, Jeonju,
Cheonan
Case 1 -
Case 2 -
Case 3 Iksan
HSPF Muju, Jangsu, Jinan, Sangju, Yeongdong, Okcheon, Daejeon, Geumsan, Boeun, Cheogwon,
Case 4 Nonsan, Yeongi, Cheongju, Gongju, Buyeo, Wanju, lksan, Dangjin, Seosan, Gunsan,
Boryeong, Seocheon, Hongseong
Case 5 Gimje, Muju, Buan, Wanju, Jangsu, Gongju, Yesan, Okcheon, Gochang, Boeun, Asan,
Jeonju, Cheonan, Dangjin, Buyeo
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