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Abstract

The SPI index was developed based on the fact that when drought occurs when reduced precipitation causes
water shortage relative to the required water demand. However, the SPI index works under the assumption
of stationarity or normality in which the probabilistic properties of the time series data do not change over
time. It has limitations in reflecting information changing over time sufficiently, such as climate change.
In this study, we used SPIt, a new frequency analysis method considering non-stationarity, which is different
from the existing SPI index calculation. We first used daily precipitation data to construct the time series
data of 7-day precipitation. For the duration of drought, both SPI and SPIt indices for 3 months were calculated
on a monthly and weekly basis, and the reproducibility of each index was assessed for the areas experiencing
restricted water supply. In addition, both indices were calculated for all national meteorological stations in
South Korea, which was used to create a spatial distribution map and confirm their spatial reproducibility.
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Figure 1. Flow chart of study
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Table 1. Classification Range of SPI & SPItValue

SPI & SPIt Classifications
0~ -0.99 Normal
-1.0 ~ -1.5 Moderately dry
.15 ~ 220 Severely dry
<20 Extremely dry
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Figure 2. Location information for observation sites

Table 2. Information on observation locations used in the present study(ID: indentigication number)

ID Name Lon Lat Elev. ID Name Lon Lat Elev.
90 Sokcho 128.5 38.25 17.8 127 Chungju 127.9 369 259
100 Daegwallyeong 128.8 377 842.5 129 Seosan 126.5 36.8 49.4
101 ChunCheon 127.7 379 76.8 130 Uljin 1294 37 574
105 Gangneung 128.9 377 259 131 Cheongju 1274 36.6 68.3
108 Seoul 126.9 37.6 86 133 Daejeon 127.4 36.4 242.5
112 Incheon 126.6 375 68.9 135 Chupungryung 128 36.2 140.1
114 Wonju 127.9 373 149.8 138 Pohang 129.4 36 1.9

115 Ulleungdo 130.9 375 33.6 140 Gunsan 126.7 36 25.6
119 Suwon 126.9 373 114.1 143 Daegu 128.6 359 57.6
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Table 2. Information on observation locations used in the present study(ID: indentigication number)(continued)

ID Name Lon Lat Elev. ID Name Lon Lat Elev.
146 Jeonju 1272 35.8 53.5 236 Buyeo 126.9 36.3 11.3
152 Ulsan 1293 35.6 347 238 Gumsan 1275 36.1 1713
156 Gwangju 126.9 352 70.5 243 Buan 126.7 35.7 10.7
159 Busan 129 35.1 69.2 244 Imsil 1273 35.6 246.9
162 Tongyeong 128.4 34.8 317 245 Jeongeup 126.9 35.6 44.1
165 Mokpo 126.4 34.8 379 247 Suncheon 1272 35.1 744
168 Yeosu 127.7 34.7 66.1 260 Jangheung 126.9 34.7 452
170 Wando 126.7 344 352 261 Haenam 126.6 34.6 13.7
184 Jeju 126.5 39 19.9 262 Gohung 1273 34.6 533
188 Seongsan 16.8 334 17.7 272 Yongju 128.5 36.8 210.2
189 Seogwipo 126.6 332 50.4 273 Mungyeong 128.1 36.6 170.4
192 Jinju 128.1 352 213 271 Youngdeok 129.4 36.5 412
201 Ganghwa 1264 377 457 278 Uisung 128.7 36.4 81.1
202 Yangpyeong 127.5 375 47 279 Gumi 128.3 36.1 479
203 Icheon 127.5 373 71.8 281 Yeongcheon 129 36 94.1
211 Inje 128.1 38.1 198.6 284 Geocheong 127.9 35.7 220.9
212 Hongcheon 1279 377 140.6 285 Hapcheon 128.2 35.6 327
221 Jecheon 1282 372 363.2 288 Miryang 128.7 355 12.6
226 Boun 127.7 36.5 174.1 289 Sanchong 127.9 354 138.6
232 Cheonan 127.1 36.8 234.9 294 Geoje 128.6 349 453
235 Boryeong 126.6 363 153 295 Namhae 127.9 34.8 513
Table 3. Status of droughts in our country ot =3 57 HEA R EZY(NDIP) Y A4 ARE
Area City Rzlaete;se Bnd date I;Iilr;l;;;dp\;?;j o]-g-3}tod 47 11@1(5_'\__%, B of 4, .ﬂ%)ﬂ A g
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Figure 3. SPI drought index calculation result(Sokcho)
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Figure 5. SPI drought index calculation result(Taebaek)
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Figure 7. SPI drought index calculation result(Yeosu)
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Figure 6. SPIt drought index calculation result(Taebaek)
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Figure 9. SPI drought index calculation result(Goheung)
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Figure 10. SPIt drought index calculation result(Goheung)
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Area City Release date End date Limited water supply period |  SPI SPI < -2’ SPIt SPIt< -2
1995-09 1995-12 4 29 1 35 2
1996-02 1996-06 5 2.1 4 3.1 5
2001-03 2001-06 3 2.8 4 3.1 4
Sokcho
2005-10 2006-03 6 -1.6 - -1.7
2010-10 2011-02 5 -1.7 - -1.9
Gangwon-do
2014-11 2015-07 9 2.0 2 2.1 6
1994-07 1994-07 1 -1.7 - -1.9
1995-01 1995-05 5 -14 - -14
Taebaek
2001-05 2001-06 2 2.1 2 2.7 4
2008-12 2009-02 4 2.3 4 2.5 4
1990-10 1990-12 3 -0.9 - -1.2
2008-12 2009-04 5 2.1 2 24 3
Jeollanam-do Yeosu
2017-04 2017-08 4 24 2 2.8 3
1992-09 1992-12 4 2.1 3 2.7 5
1994-10 1994-11 2 -1.8 - 2.6 3
Jeollanam-do | Gohung 1995-09 1996-03 7 -3.0 2 32 2
1995-09 1996-03 7 3.0 2 32 2
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