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Abstract

To prepare for the impending climate crisis, it is necessary to establish policies and strategies based on scientific predictions and analyses
of climate change impacts. For this, climate change should be considered, however, in conventional scenario-led approach, researchers
select and utilize representative climate change scenarios. Using the representative climate change scenarios makes prediction results
high uncertain and low reliable, which leads to have limitations in applying them to relevant policies and design standards. Therefore,
it is necessary to utilize scenario-neutral approach considering possible change ranges due to climate change. In this study, hydrologic
risk was estimated for Boryeong after generating 343 time series of climate stress and calculating drought return period from bivariate
drought frequency analysis. Considering 18 scenarios of SSP1-2.6 and 18 scenarios of SSP5-8.5, the results indicated that the hydrologic
risks of drought occurrence with maximum return period ranged 0.15+0.025 within 20 years and 0.3125+0.0625 within 50 years,
respectively. Therefore, it is necessary to establish drought policies and countermeasures in consideration of the corresponding
hydrologic risks in Boryeong.
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Fig. 1. Location of Boryeong
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Fig. 2. The research flow of this study

Table 1. SPEI drought index categories

SPEIL Drought
2.00 and above Extremely wet
1.50 to 1.99 Very wet
1.00 to 1.49 Moderately wet
-0.99 to 0.99 Near normal
-1.00 to -1.49 Moderately dry
-1.50 to -1.99 Severely dry
-2.00 and less Extremely dry
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Fig. 3. Historical time series used in this study
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MPI-ESM1-2-HR 384x192
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NorESM2-LM 144x96
UKESM1-0-LL 192x144
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Table 4. Statistical changes aridity index and coefficient of variation of precipitation according to climate change scenarios and global climate
models for 2021-2040

o SSP1-2.6 SSP5-8.5
Aridity Index (%) Pev (%) Aridity Index (%) Pev (%)
ACCESS-CM2 35.77 7.8 31.42 25.63
ACCESS-ESM1-5 19.91 -2.19 44.51 40.64
CanESMS5 48.59 4.62 47.67 29.95
CNRM-CM6-1 32.26 28.29 41.7 13
CNRM-ESM2-1 36.01 7.56 53.2 -16.36
EC-Earth3 64.28 -22.04 46.6 0.17
GFDL-ESM4 29.06 -20.86 27.07 2.18
INM-CM4-8 35.24 -2.63 20.36 41.89
INM-CM5-0 45 24.62 29.79 -3
IPSL-CM6A-LR 43.29 -16.26 36.29 -18.41
KACE-1-0-G 29.84 -11.62 36.17 -2.77
MIROC6 4571 24.71 57.51 -5.77
MIROC-ES2L 24.59 -14.54 14.47 -15.58
MPI-ESM1-2-HR 53.99 15.34 37.91 24.11
MPI-ESM1-2-LR 30.43 24.66 33.97 15.69
MRI-ESM2-0 41.5 -20.78 55.81 3.47
NorESM2-LM 57.47 -3.75 34.93 42.46
UKESM1-0-LL 40.32 4.29 39.6 -4.83

Table 5. Statistical changes aridity index and coefficient of variation of precipitation according to climate change scenarios and global climate
models for 2041-2070

ST SSP1-2.6 SSP5-8.5
Aridity Index (%) Py (%) Aridity Index (%) Pey (%)
ACCESS-CM2 93.3 15.39 125.71 52.11
ACCESS-ESM1-5 126.27 76.09 98.19 49.38
CanESMS5 128.56 12.02 121.44 22.43
CNRM-CM6-1 140.7 43.26 151.28 35.05
CNRM-ESM2-1 155.25 10.82 158.05 -1.73
EC-Earth3 174.43 -5.29 191.17 10.73
GFDL-ESM4 86.71 14.31 97.9 5.16
INM-CM4-8 112.16 8.09 143.45 25.71
INM-CM5-0 107.39 4.62 110.76 10.58
IPSL-CM6A-LR 133.32 -6.52 135.75 -1.86
KACE-1-0-G 93.81 9.9 119.43 -9.16
MIROC6 168.64 4.28 145.58 -15.19
MIROC-ES2L 94.19 8.6 109.92 51.88
MPI-ESM1-2-HR 123.32 32.49 130.64 16.1
MPI-ESM1-2-LR 105.84 18.21 132.47 36.7
MRI-ESM2-0 143.09 20.3 135.38 12.58
NorESM2-LM 120.02 37.14 115.82 12.76
UKESM1-0-LL 117.96 19.51 112.47 20.7
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