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Abstract

In this study, the effects of potential evapotranspiration method on drought index results were evaluated using SC-PDSI. Monthly heat
index method, Penman-Monteith method, and Hargreaves equation were used as potential evapotranspiration method. SC-PDSI was
calculated using three potential evapotranspiration method at 56 stations and compared the results. As a result, it was confirmed that the
results by Penman-Monteith method and Hargreaves equation showed similar SC-PDSI calculation results without much difference,
and the result by monthly heat index method showed a relatively large difference. It was confirmed that the results of SC-PDSI and
drought situation judgment for the period of spring and winter season showed a big difference by the month. In conclusion, when
calculating PDSI in Korea, using Penman-Monteith method and Hargreaves equation will be able to express the drought situation well.
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Fig. 1. Location Map of 56 Weather Stations
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Fig. 2. Comparison of monthly potential evapotranspiration results by three methods
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Fig. 4. Correlation analysis results for 56 stations
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Table 1. Comparison results of drought classification for 56 stations

Penman-Monteith SC-PDSI
Normal Moderate drought Severe drought Extreme drought
Normal 19,145 1,086 211 55
Original _ Moderate drought 1,312 1,320 562 109
SC-PDSI Severe drought 296 668 832 408
Extreme drought 49 116 458 925
Normal 19,930 647 74 18
Hargreaves Moderate drought 774 2,002 396 24
_SC-PDSI Severe drought 84 508 1,260 287
Extreme drought 14 33 333 1,168
51912, Penman-Monteith_SC-PDS19] 7}/ o= o 4 ok I A4S o83 272 739 Penman-
Av}o} o2 74K SC-PDSIC) 7FEAE B ATkl Monteith S o8¢ Aol A 7hRo = THE 717ko]

o

L Ak AR sH=71E HESIA Table 1-2 5671 213 244
AmE o8] PDSIO 7Ha S B 7)ol whet A4
(normal), ®2-57F=(moderate drought), St a(severe
drought), =37 HE(extreme drought) .2 LS} A 714]
SC-PDSI9] 7Ha/3s vt A2 A% v|wshe] A2t A
o]t}. Penman-Monteith SC-PDSIE ©]-85t] 4A|2 7}
=3 S U] TRt < o Hofl ol v 2] T 7RA] v
ofl Rt 2| AP AT E HESH ofwdt 7 d-E U]
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Hof] gt Anprt 5 At 7 M d SR o 2 Ut SIS HA
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Fig. 5. ROC analysis results for 56 stations
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Fig. 6. ROC curves for 6 stations

Table 2. ROC curve analysis results for 56 stations

Monthly heat index vs Penman-Monteith Hargreaves vs Penman-Monteith
Code Station
Sensitivity Specificity AUC Sensitivity Specificity AUC
000090 Sokcho 0.849 0.679 0.764 0.972 0.779 0.875
000100 Daegwallyeong 0.894 0.823 0.858 0.910 0.863 0.887
000101 Chuncheon 0.968 0.722 0.845 0.948 0.922 0.935
000105 Gangneung 0.874 0.734 0.804 0.931 0.825 0.878
000108 Seoul 0.964 0.832 0.898 0.982 0911 0.946
000112 Incheon 0.984 0.746 0.865 0.971 0.847 0.909
000114 Wonju 0.955 0.891 0.923 0.915 0.978 0.947
000119 Suwon 0.931 0.646 0.788 0.931 0.750 0.841
000127 Chungju 0.943 0.864 0.903 0.935 0.976 0.955
000129 Seosan 0.900 0.720 0.810 0.947 0.924 0.936
000130 Uljin 0.934 0.724 0.829 0.945 0.883 0914
000131 Cheongju 0.963 0.746 0.855 0.938 0.986 0.962
000133 Daejeon 0.826 0.847 0.836 0.965 0.944 0.954
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Table 2. ROC curve analysis results for 56 stations (Continue)

Monthly heat index vs Penman-Monteith

Hargreaves vs Penman-Monteith

Code Station

Sensitivity Specificity AUC Sensitivity Specificity AUC
000135 Chupungnyeong 0.854 0.720 0.787 0.959 0.847 0.903
000138 Pohang 0.923 0.829 0.876 0.964 0.947 0.956
000140 Gunsan 0.913 0.919 0.916 0.927 0.919 0.923
000143 Daegu 0.959 0.853 0.906 0.985 0.922 0.953
000146 Jeonju 0.940 0.794 0.867 0.978 0.873 0.926
000152 Ulsan 0.891 0.756 0.823 0.969 0.926 0.948
000156 Gwangju 0.942 0.789 0.866 0.985 0.958 0.971
000159 Busan 0.922 0.813 0.868 0.986 0.955 0.971
000162 Tongyeong 0.939 0.693 0.816 0.967 0.931 0.949
000165 Mokpo 0.870 0.848 0.859 0.935 0.946 0.940
000168 Yoesu 0.884 0.762 0.823 0.933 0.891 0.912
000170 Wando 0912 0.792 0.852 0.967 0.731 0.849
000192 Jinju 0.896 0.748 0.822 0.956 0.945 0.951
000201 Ganghwa 0.969 0.740 0.854 0.969 0.844 0.906
000202 Yangpyeong 0.979 0.773 0.876 0.954 0.924 0.939
000203 Icheon 0.929 0.800 0.865 0.961 0.945 0.953
000211 Inje 0.933 0.876 0.904 0.965 0.926 0.945
000212 Hongcheon 0.988 0.813 0.900 0.955 0.923 0.939
000221 Jecheon 0.922 0.857 0.890 0.946 0.950 0.948
000226 Boeun 0.848 0.839 0.843 0.973 0.879 0.926
000232 Cheonan 0.910 0.888 0.899 0.970 0.952 0.961
000235 Boryeong 0.938 0.895 0.917 0.943 1.000 0.972
000236 Buyeo 0.860 0.818 0.839 0.901 0.889 0.895
000238 Geumsan 0.873 0.817 0.845 0.997 0.843 0.920
000243 Buan 0.928 0.837 0.883 0.970 0.814 0.892
000244 Imsil 0.928 0.769 0.849 0.997 0.904 0.951
000245 Jeongeup 0.945 0.735 0.840 0.971 0.857 0.914
000247 Namwon 0.939 0.790 0.864 0.985 0.770 0.877
000260 Jangheung 0.937 0.816 0.876 0.932 0.872 0.902
000261 Haenam 0.849 0.861 0.855 0.889 0.974 0.931
000262 Goheung 0.817 0.836 0.827 0.859 0.955 0.907
000272 Yeongju 0.956 0.762 0.859 0.994 0.808 0.901
000273 Mungyeong 0.888 0.902 0.895 0.957 0.909 0.933
000277 Yeongdeok 0.963 0.783 0.873 0.973 0.826 0.900
000278 Uiseong 0.924 0.842 0.883 0.990 0.811 0.900
000279 Gumi 0.944 0.769 0.856 0.983 0.761 0.872
000281 Yeongcheon 0.924 0.771 0.848 0.961 0.867 0.914
000284 Geochang 0.944 0.843 0.894 0.997 0.826 0.912
000285 Hapcheon 0.939 0.857 0.898 0.968 0.955 0.962
000288 Miryang 0.933 0.807 0.870 0.966 0.844 0.905
000289 Sancheong 0.946 0.792 0.869 0.970 0.944 0.957
000294 Geoje 0.924 0.825 0.874 0.971 0.887 0.929
000295 Namhae 0.906 0.884 0.895 0.991 0.965 0.978
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Fig. 7. Summary of ROC curve analysis results
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