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Long-term Runoff Simulation Considering Water for Agricultural Use in Geum River Basin.
Woo, Dong Hyeon, SangJin Lee*, JooCheol Kim and Jung Min An (K-water Institute, Korea
Water Resources Corporation, Daejeon 305-730, Korea)

This study aims at the augmentation of reliability of the long-term rainfall runoff
model. To do so agricultural water uses are evaluated by analyzing the effects of small
scale irrigational hydraulic structures on long term runoff processes and thereby
rainfall-runoff medel is modified considering them. As a result the simulation results
of the sub-basins having more agricultural reservoirs than the others are disagreed
with the observations. The 2nd quarter simulation results show similar trend to it.
Especially the farming seasonal results of the drought year as the year of 2008 have
many negative discharge values due to the lack of agricultural water uses. This result
come from the water uses input data corresponding to not real water uses but water
demands. In this study the formulas are derived to estimate the discharges and return
ratios and the long term rainfall-runoff model is reformulated based on these. It is
confirmed that the errors of the simulation results could be reduced by considering
the effects of small scale irrigational hydraulic structures and the reliability of the
simulation results improved greatly.
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Table 1. Case for parameters cé.libaration (Yongdam point).
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Table 2. Water supplied farmland area of facilities and river water use rates for the each sub-basin.

Basin no. Total area Farm area Reservior  Pumping Weir Infiltration gallery River water use

(km?) (km®) (km?) (km?) (km?) (km®) (%)
B.01 279.51 26.72 22.12 0.67 3.71 0.22 17
B.02 165.59 4.57 3.41 0.00 1.16 0.00 25
B.03 477.31 12.31 8.41 0.11 3.50 0.30 32
B.04 595.12 10.79 5.63 0.30 4.82 0.04 48
B.05 389.52 19.19 8.18 4.81 5.18 1.02 57
B.06 1062.31 71.58 42.71 13.80 12.69 2.38 40
B.07 1209.11 76.94 50.02 13.58 11.37 1.97 35
B.08 753.02 24.33 6.33 3.67 13.42 0.91 74
B.09 1853.12 139.64 102.30 21.83 14.70 0.82 27
B.10 605.21 9.66 1.75 3.49 3.34 1.09 82
B.11 999.12 109.28 45.52 32.63 31.11 0.02 58
B.12 467.11 84.12 69.57 5.62 7.79 1.15 17
B.13 562.61 197.9 24.17 170.67 2.32 0.70 88
B.14 527.12 83.19 65.07 17.34 0.14 0.64 22
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Fig. 1. Runoff simulated without considering small scale irrigation facilities.
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Fig. 2. Runoff simulated with considering small scale irrigation facilities.
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Fig. 3. Runoff error and rainfall.
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Fig. 4. Comparison of observed inflow with simulated inflow (2008, Daecheong).

Table 3. Correlation analysis between observed inflow and simulated inflow.

Irrigation water

Daecheong

; Co?rélaﬁan coefficient Coefficient of determination P-value Significance (a=1%)
Non-modified 0580 0.336 0.000 Regard
Modified 0.788 0.621 0.000 Regard
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Table 4. Result of discrepancy ratio analysis.

. Discrepancy ratio (%)
Station
+(0~0.1) +(0~0.3) +(0~0.5) +(0~1) +(0~2)
56.4 84.6 91.9 95.8 97.0
Daech
aecheons 63.2 93.7 99.0 99.8 100
99.99 99.99
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