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ABSTRACT

In order to assess the impact of climate change on irrigation reservoirs, climate exposure (EI), sensitivity (SI), and potential impact (Pl) were evaluated
for 1,651 reservoirs nationwide. Climate exposure and sensitivity by each reservoir were calculated using data collected from 2011 to 2020 for seven
proxy variables (e.g. annual rainfall) and six proxy variables (e.g. irrigation days), respectively. The potential impact was calculated as the weighted
sum of climate exposure and sensitivity, and was classified into four levels: ‘Low (PI<0.4)’, ‘Medium (PI<0.6)’, ‘High (PI<0.8)’, and ‘Critical
(P1=0.8)’. The result showed that both the climate exposure index and the sensitivity index were on average high in Daegu and Gyeongbuk with high
temperature and low rainfall. About 79.8% of irrigation reservoirs in Daegu, Gyeongbuk, and Ulsan with high climate exposure and sensitivity resulted
in a ‘High’ level of potential impact. On the contrary, 64.5% of the study reservoirs in Gyeongnam and Gangwon showed ‘Low’ in potential impact.
In further studies, it is required to reorganize the proxy variables and the weights in accordance with practical alternatives for improving adaptive
capacity to drought, and it is expected to contribute to establishing a framework for vulnerability assessment of an irrigation reservoir.
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Fig. 11PCC framework for assessing vulnerability to climate change (Johnson and Welch, 2010; Kim et al,, 2020)
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Table 1 List of proxy variables and weighting for assessing the potential impact on an irrigation reservoir (Choi et al., 2019)
Proxy variables )
Impact = Weight
Code Description
E1 Annual mean temperature (°C) 0.092
E?2 Annual mean temperature during irrigation season (°C) 0.115
E3 Mean annual rainfall (mm) 0.136
E?(? gzge E4 Annual number of effective rainy days (days) 0.156
E5 Longest consecutive dry days (days) 0.155
E6 Mean annual rainfall during irrigation season (mm) 0.213
E7 Mean annual reference evapotranspiration (mm) 0.134
S1 Mean annual effective rainfall (mm) 0.172
S2 Mean annual net water requirement (paddy) (mm) 0.176
Sensitivity S3 Mean annual net water requirement (upland) (mm) 0.144
(0.448) S4 Irrigation area (ha) 0.151
S5 Days under 60% of reservoir rate (days) 0.192
S6 Irrigation days (days) 0.163
A5ty A3E Aoz, 2021 « 143
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Proxy variables | Average | Maximum | Minimum Star?dz.lrd
deviation
E1 13.2 15.2 7.5 11
E2 22.6 23.9 17.2 0.7
E3 | 1,301.0 | 2,002.2 9204 166.5
Exposure| E4 47.9 55.9 391 33
E5 571 146.0 34.0 14.7
E6 8913 | 1,2788 635.3 115.0
E7 8878 | 1,099.8 766.2 60.8
St 679.5 | 1,000.3 4021 120.3
S2 668.6 | 1,259.8 428.2 139.6
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Fig. 2 Exposure to agricultural drought by an irrigation reservoir (the higher El, the more vulnerable to climate change impact)
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Exposure Index
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4 Sensitivity to agricultural drought by an irrigation reservoir (the higher S, the more vulnerable to climate change impact)
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Fig. 6 Pl of climate change on an irrigation reservoir (the higher PI, the more vulnerable to climate change impact)
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Fig. 7 Potential impact on an irrigation reservoir to agricultural drought o} 7|E20] 0.6 oAU ALl W=7} 0.4~0.6 T

Table 3 Results of El, SI, and Pl by province
Province Ffl S_l F_>|

Max. Min. Avg. Max. Min. Avg. Max. Min. Avg.
Gangwon 0.651 0.163 0.427 0.611 0.178 0.410 0.569 0.171 0.416
Gyeonggi 0.757 0.271 0.449 0.694 0.272 0477 0.689 0.304 0.462
Gyeongnam 0.855 0.080 0.434 0.679 0.217 0.389 0.715 0.164 0.414
Gyeongbuk 0.855 0.468 0.707 0.862 0.253 0.572 0.816 0.384 0.646
Gwangju 0.469 0.469 0.469 0.698 0.494 0.590 0.572 0.480 0.523
Daegu 0.855 0.855 0.855 0.709 0.498 0.586 0.790 0.695 0.734
Daejeon 0.550 0.550 0.550 0.341 0.311 0.326 0.457 0.443 0.450
Pusan 0.656 0.450 0.553 0.730 0.577 0.631 0.689 0.507 0.588
Sejong 0.662 0.662 0.662 0.595 0.595 0.595 0.632 0.632 0.632
Ulsan 0.656 0.656 0.656 0.760 0.569 0.669 0.703 0.617 0.662
Incheon 0.484 0.484 0.484 0.659 0.441 0.581 0.562 0.465 0.527
Jeonnam 0.662 0.165 0.447 0.836 0.287 0.537 0.740 0.220 0.487
Jeonbuk 0.571 0.080 0.385 0.842 0.220 0.413 0.675 0.143 0.398
Chungnam 0.591 0.368 0.540 0.681 0.278 0.461 0.617 0.350 0.505
Chungbuk 0.662 0.282 0.498 0.575 0.219 0.364 0.623 0.254 0.438

% bold font: the highest value
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