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Abstract

This study projected the monthly precipitation for RCP4.5 and RCP8.5 of the MIROCS5 and SSP2-4.5 and SSP5-8.5 of MIROC6 GCMs
using observations of the historical period (1970 to 2005) of 21 stations in Korea, and then compared the performance before and after
bias correction using 6 evaluation indicators. In addition, using the bias corrected GCM’s scenarios, annual precipitation, summer
precipitation and winter precipitation in near future period (2021-2060) and far future period (2061-2100) were calculated. Furthermore,
the variability of future projection was quantified using the standard deviation and interquartile range values of future precipitation. As
aresult the rate of change of precipitation was greater in the northern region than in the southern region and in the far future rather than
the near future. The variability in the projection were also concluded to be larger in the northern region than that in the southern regions.
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Fig. 1. Location of weather stations used in this study
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Fig. 4. Comparison between raw and bias-corrected GCM data against observed data using Taylor diagram
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Fig. 5. Spatial distribution of Annual Average Precipitation compared to the historical data
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Table 1. Spatial and temporal averages of future annual precipitation changes (%) estimated by GCMs compared to the base period 1970-2009

Repi Near Future Far Future
egion
C RCP4.5 RCP8.5 SSP2-4.5 SSP5-8.5 RCP4.5 RCP8.5 SSP2-4.5 SSP5-8.5
NE 4.93 4.99 3.50 2.36 10.81 15.15 12.50 14.21
NW 2.86 5.17 6.55 1.84 8.84 13.73 12.36 21.66
SE 8.94 2.82 6.38 -2.01 10.47 12.91 10.12 14.87
SW 5.03 0.43 10.96 2.58 8.76 11.40 15.43 20.99
Average 5.44 3.35 6.85 1.19 9.72 13.3 12.6 17.93
RCP45 RCP8.5 SSP2-4.5 SSP5-8.5
o
2 Amnual Precipitation Change(%)
2 e
3 [2-8
z -
8-14
W|i-0
< Wo-%
2 Ws-3
K o

Fig. 6. Spatial distribution of annual precipitation changes (%) compared to the base period 1970-2009
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Table 2. Spatial and temporal averages of future summer precipitation changes (%) estimated by GCMs compared to the base period 1970-2009
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e Near Future Far Future
egion
& RCP4.5 RCP8.5 SSP2-4.5 SSP5-8.5 RCP4.5 RCP8.5 SSP2-4.5 SSP5-8.5
NE -1.27 1.98 5.40 1.14 4.61 7.40 10.73 5.34
NW -3.30 0.09 6.51 -0.42 5.67 7.20 9.71 8.96
SE -11.74 -17.45 -15.85 -20.73 -11.64 -17.56 -18.83 -16.75
SW -18.57 -22.71 -12.71 -19.47 -16.72 -21.85 -15.81 -12.10
Average -8.72 -9.52 -4.16 -9.87 -4.52 -6.20 -3.55 -3.64
RCP4.5 RCP8.5 SSP2-4.5 SSP5-8.5
E Eh y 5"’ . : &7 :
2 B = . Summer Precipitation Change(%)
i / i BE S Oew
LCh - - - : ik [ -20--10
m-n0-0
< q MNo-10
2 Wo-»
E >

Fig. 7. Spatial distribution of summer precipitation changes (%) compared to the base period 1970-2009
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Table 3. Spatial and temporal average of future winter precipitation changes (%) estimated by GCMs compared to the base period 1970-2009

Regi Near Future Far Future
egion
< RCP4.5 RCP8.5 SSP2-4.5 SSP5-8.5 RCP4.5 RCP8.5 SSP2-4.5 SSP5-8.5
NE -23.71 -19.49 -21.97 -24.47 -19.27 -16.44 -20.46 -8.58
NW -1.42 4.39 5.18 -0.02 1.27 591 9.20 24.61
SE 4.45 11.59 8.88 5.78 -2.38 14.33 15.40 33.03
SW 18.42 18.47 9.45 7.88 17.46 26.81 12.17 25.22
Average -0.57 3.74 0.39 -2.71 -0.73 7.65 4.08 18.57
RCP4.5 RCP8.5 SSP2-45 SSP5-8.5
@
2 Winter Precipitation Change(%)
= <=-20
5 -20-0
§ 0-20
20 - 40
[ 40 - 60
(4] I 60 - 80
5 I 50 - 100
E I 100 - 120
. >0
i
Fig. 8. Spatial distribution of winter precipitation changes (%) compared to the base period 1970-2009
Table 4. Variability of GCM monthly precipitation in four regions for different scenarios
. . Near Future Far Future
Variable Region
RCP4.5 RCP8.5 SSP2-4.5 SSP5-8.5 RCP4.5 RCP8.5 SSP2-4.5 SSP5-8.5
NE 298 312 284 324 319 332 375 329
Annual NwW 269 301 295 304 328 246 318 315
STDEV SE 333 336 323 301 321 341 337 341
SW 309 322 358 294 310 307 349 354
NE 371 448 328 519 418 468 475 398
Annual NW 410 403 276 380 464 364 375 370
IQR SE 452 424 435 382 446 439 428 365
SW 438 425 485 369 411 420 410 476
NE 216 252 186 186 211 221 228 248
Summer NwW 238 243 204 228 203 213 214 231
STDEV SE 242 203 203 181 228 190 212 249
SW 220 206 218 191 224 192 213 265
NE 296 333 224 276 275 328 261 349
Summer NW 352 385 250 312 297 355 254 337
IQR SE 311 302 233 228 322 256 322 342
SW 294 305 293 265 306 269 285 414
NE 32 65 37 31 37 45 43 57
Winter NW 9 31 20 13 12 18 30 43
STDEV SE 55 81 48 49 32 53 52 77
SwW 56 68 54 49 46 55 50 80
NE 34 23 30 32 44 49 30 72
Winter NwW 9 7 19 14 12 16 15 50
IQR SE 31 25 47 36 32 41 46 67
SwW 44 39 50 42 48 58 55 77
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. 9. Spatial distributions of STDEVs and IQRs in monthly precipi-
tation for all seasons
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Fig. 10. Spatial distributions of STDEVs and IQRs in monthly precipi-
tation for summer season
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