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Abstract

Water supply system aims to meet the user’s demand by securing water resources in a stable way. However, water supply failure
sometimes happens because inflow decreases during drought period. Droughts induced by the lack of precipitation do not always lead
to water supply failures. Thus, it is necessary to consider features of actual water shortage event when we evaluate a water supply risk.
In this study, we developed a new drought index for drought management, i.e., Joint Drought Management Index (JDMI), using two
water supply system performance indices such as reliability and vulnerability. Future data that were estimated from GCMs according
to RCP 4.5 and 8.5 scenarios were used to estimate future water supply risk. After dividing the future period into three parts, the risk of
water supply failure in the Nakdong River basin was analyzed using the JDMI. As a result, the risk was higher with the RCP 4.5 than
the RCP 8.5. In case of RCP 4.5, W18 (Namgangdam) was identified as the most vulnerable area, whereas in case of RCP 8.5, W23
(Hyeongsangang) and W33 (Nakdonggangnamhae) were identified as the most vulnerable area.
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Table 3. Drought event characteristics for P1 (2016-2040), P2 (2041-2070), and P3 (2071-2099)

Scenario Char. P1 P2 P3

# of events 23.83 33.17 29.88

S1 Duration (month) 67.38 94.25 85.63
Magnitude (10° m?) 375.85 440.98 447.26

# of events 26.42 37.38 38.54

S2 Duration (month) 61.29 94.88 95.54
Magnitude (10% m*) 291.01 453.38 465.33

# of events 25.29 30.79 29.29

S3 Duration (month) 89.21 116.17 101.54
Magnitude (10% m*) 742.78 1000.01 888.20

# of events 23.25 31.83 29.13

S4 Duration (month) 52.08 98.42 83.54
Magnitude (10° m) 225.52 457.75 396.99

# of events 26.25 34.29 33.04

S5 Duration (month) 76.33 112.75 105.08
Magnitude (10° m) 363.43 524.07 466.10

# of events 32.50 42.46 41.17

S6 Duration (month) 84.50 120.79 127.83
Magnitude (10° m®) 358.18 564.37 595.66
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Fig. 5. Comparison between JDMI, reliability and vulnerability estimated with RCP 4.5 and RCP 8.5 scenarios for W23
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Fig. 6. Change of water supply failure risk of P1 (left), P2 (middle),
and P3 (right) based on maximum JMDI estimated from RCP
4.5 scenario
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Not estimated Normal Mild Moderate Severe Extreme

Fig. 7. Change of water supply failure risk of P1 (left), P2 (middle),
and P3 (right) based on maximum JMDI estimated from RCP
8.5 scenario

Table 4. Classification of risk based on JMDI

JDMI Range State
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