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Coping with Climage Change through Coordinated Operations
of the Andong & Imha Dams

Abstract

A number of studies have been performed to analyze climate change impacts of water resources system.
In this study, a coordinated dam operation is compared with an existing operation strategy for coping with
projected future runoff scenarios. GCMs (Global Circulation Models) and the LARS-WG downscaling method
was used to project future climate scenarios. The water balance model called abcd was employed to estimate
future runoff scenarios. The existing dam operation comes from the national dam construction guideline,
which is called the “level-operation method.” The alternative coordinated dam operation are constructed
as a linear programming using New York City rule for refill and drawdown seasons. The results of annual
total inflow in future is projected to decrease to 72.81% for Andong dam basin and 65.65% for Imha dam
basin. As a result of applying future runoff scenarios into the dam operation model, the reliability of coordi-
nated dam operation, 62.22%, is higher than the reliability of single dam operation, 46.55%. Especially, the
difference gets larger as the reliability is low because of lack of water. Therefore, the coordinated operation
in the Andong & Imha dams are identified as more appropriate alternative than the existing single operation
to respond to water—level change caused by climate change.

Keywords : correspondence to climate change, coordinated dam operation, LARS-WG, level-operation method,
modified space rule
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Table 1. The Results of GCM Selection (Lee et al., 2011)

AlB Bl
BCC-BCCM BCCM-BCM CSIRO-Mk3.0
GISS-E-H MRI-M-CGCM232 MRI-M-CGCM232
IPSL-CM4 CNRM-CM3 IPSL-CM4
LASG-FGOALS CSIRO-Mk3.0 LASG-FGOALS
NIES-MROC32 medres UKMO-HadCM3 UKMO-HadCM3

3% Shaded GCMs can be used in LARS-WG, the statistical downscaling model.
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Table 2. Calculated Parameters of abcd Model
) Parameters
Basin Data
a b [¢ d
Andong dam 1977.1~2001.12 0.95 232 0.25 0.57
Hwang (2005)
Imha dam 1993.1 ~2001.12 097 268 0.01 0.51
Andong dam 1991.1~2011.12 0.94 400 0.00 0.00
In this research
Imha dam 1992.1 ~2011.12 0.98 252 0.10 0.02
Table 3. Accuracy of abed Model
Results of accuracy
Basin Data
ME (%) R-RMSE R- v Var R-Bias
Calculation:
1991 1 ~2007.12 -0.0212 0.5988 0.5992 83.7571
Andong dam Calibration:
alibration:
90081 ~2011.12 -0.1500 0.6796 0.6861 81.5662
Calculation: 0.0075 0.6138 0.6138 87.7719
1992.1 ~2007.12 ’ ' ' ’
Imha dam Calibration:
alibration:
2008.1~2011.12 0.2169 0.7382 0.7286 86.6216
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Fig. 1. Calculation and Calibration of Monthly Inflow Model (abca) for Andong Dam, Imha Dam Basin
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Fig. 2. Andong Dam, Imha Dam Basin
Observed annual averaged amount of water (10° m’)
Future, annual averaged
amount of water (10°m®)
amount of water against
observed annual amount of
water (%)

Table 4. Increased Rate of Future Annual Amount of Water Against Observed Annual Amount of Water
Increased rate of future annual
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Fig. 3. Averaged Monthly Inflow (oberved data, simulated data by GCMs) (a) Andong Dam Basin
(b) Imha Dam Basin

Table 5. Observed Inflow, Simulated Future Inflow and Increased Rate

Andong dam Imha dam
Month Observed z:ﬁﬁz tgcliﬂ:: Increased rate Observed Fs?r:lﬁztleréﬂgg Increased rate
inflow (CMS) GCM (CMS) (%) inflow (CMS) GCM (CMS) (%)
1 5.28 8.00 151.48 3.75 4.28 114.11
2 8.87 9.55 107.59 4.50 5.59 124.27
3 16.51 11.01 66.67 9.41 7.07 75.08
4 24.69 15.38 62.28 17.13 9.47 55.31
5 26.72 15.10 56.53 19.40 6.59 33.96
6 29.90 20.92 69.97 25.02 9.29 37.12
7 103.38 57.02 55.16 70.06 36.33 51.86
8 84.99 78.64 92.53 72.23 56.00 77.53
9 62.60 39.08 62.42 50.53 17.74 35.10
10 13.36 15.35 114.82 7.37 5.54 75.13
11 8.89 10.53 118.42 3.84 4.17 108.38
12 6.60 7.89 119.57 3.65 3.62 99.06
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Table 6. Comparison of Results for Singular and Coordinated Operations

Operation Data Reliability Resiliency Vlzlllz)egri)él; ty
Observed (1992.1~2010.12) 0.8202 0.1707 2.0136
Past Simulated (1992.1~2010.12) 0.8433 0.2340 1.1704
Average 0.8318 0.2024 1.5920
CSIRO, Mk3.0 0.2556 0.1095 4.4759
Singular LASG, FGOALS-g1.0 0.2806 0.1145 41107
operation UKMO, HadCM3 0.6648 0.2099 2.2802
Future IPSL, CM4 0.7009 0.3344 1.2292
Minimum 0.2556 0.1095 1.1704
Maximum 0.8433 0.3344 4.4759
Average 0.4755 0.1921 3.0240
Observed (1992.1~2010.12) 0.9474 0.1667 3.7900
Past Simulated (1992.1~2010.12) 0.9667 0.2000 3.0473
Average 0.9571 0.1834 3.4187
CSIRO, Mk3.0 0.4713 0.1506 4.6728
Coordinated LASG, FGOALS-g1.0 0.4833 0.1541 4.3412
operation UKMO, HadCM3 0.7713 0.2308 3.1250
Future IPSL, CM4 0.7630 0.3281 1.6857
Minimum 0.4713 0.1506 1.6857
Maximum 0.9667 0.3281 4.6728
Average 0.6222 0.2159 3.4562
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