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Table S.1. Standardized statistical metrics for evaluation of bias correction methods for each GCM at Busan station
	Name of GCM
	DL
	BL
	BW
	P-Ex
	BG
	PL
	RF
	RL
	RT
	PS
	SSPLIN

	CAM
	0.903
	0.868
	0.133
	0.364
	0.443
	0.000
	0.794
	0.642
	0.742
	0.364
	0.665

	CCSM4
	0.361
	0.911
	0.126
	0.422
	0.908
	0.118
	0.644
	0.765
	0.927
	0.422
	0.969

	CSIRO
	0.796
	0.350
	0.473
	0.906
	0.774
	0.835
	0.665
	0.977
	1.000
	0.906
	0.997

	CSM1.1
	0.850
	0.213
	0.567
	0.843
	0.328
	0.537
	0.729
	0.867
	0.882
	0.843
	0.786

	CSM1.1M
	0.844
	1.000
	0.169
	0.739
	0.872
	0.288
	0.892
	0.625
	0.759
	0.739
	0.988

	ESM2G
	0.976
	0.240
	0.998
	0.526
	0.637
	0.872
	0.335
	0.844
	0.901
	0.526
	0.883

	ESM2M
	0.696
	0.231
	0.929
	0.331
	0.637
	0.698
	0.765
	0.640
	0.718
	0.331
	0.739

	GISS
	0.967
	0.835
	0.900
	0.834
	0.511
	0.899
	0.558
	0.994
	0.986
	0.834
	0.974

	HADAO
	0.578
	0.929
	0.230
	0.816
	0.698
	0.321
	0.792
	0.653
	0.733
	0.816
	0.809

	MIROC5
	0.622
	0.774
	0.197
	0.749
	0.692
	0.168
	0.167
	0.590
	0.674
	0.749
	0.981

	MIROCESM
	0.852
	0.802
	0.195
	0.735
	0.637
	0.171
	0.258
	0.418
	0.530
	0.735
	0.988

	MRI
	0.642
	0.735
	0.151
	0.756
	0.854
	0.318
	0.387
	0.707
	0.749
	0.756
	0.897

	NOR
	0.864
	0.624
	0.634
	0.867
	0.961
	0.795
	0.831
	0.937
	0.950
	0.867
	0.986

	Average
	0.766
	0.655
	0.439
	0.684
	0.689
	0.463
	0.601
	0.743
	0.812
	0.684
	0.897
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Figure S.1. Probability density functions (PDFs) of bias-corrected monthly precipitations of 11 bias correction methods for the historical period (1970 – 2005) at Seoul station
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Figure S2. Bias corrected average monthly precipitations from different bias correction methods for all GCMs at Seoul station for the historical period 
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Figure S3. PDFs of bias-corrected monthly precipitations of 11 bias correction methods for the projection period (2011 – 2100) at Seoul station.
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Figure S4. Bias corrected average monthly precipitations from different bias correction for all GCMs at Seoul station for the projection period
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Figure S5. PDFs of bias-corrected monthly precipitations of 13 GCMs for the historical period: Seoul Station.
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Figure S.6. Average monthly precipitation of bias corrected GCMs using 11bias correction methods at Seoul station for the historical period.
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Figure S7. PDFs of bias-corrected monthly precipitations of 13 GCMs for the projection period: Seoul Station.
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Figure S8. Average monthly precipitation of bias corrected GCMs using 11 bias correction methods at Seoul station for the projection period.
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Figure S.9. Results of PDF analysis of 13 GCMs monthly precipitation with four RCPs
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Figure S.10. Results of PDF analysis of 13 GCMs monthly precipitation with 9 periods
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Figure S11. PDFs of bias-corrected monthly precipitations of 12 coastal areas for the projection period
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Figure S12. Bias corrected precipitation for the different GCMs using SSPLIN and the average of the precipitation from all GCMs at costal station
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Figure S13. Results of PDF analysis of 13 GCMs monthly precipitation at the inland station
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[bookmark: _Hlk38505279]Figure S14. Bias corrected precipitation for the different GCMs using SSPLIN and the average of the precipitation from all GCMs at inland station.

image4.png
Average of Rainfall (mm/month) Average of Rainfall (mm/month)

150 200 80 130 180

100

(a) CESM-CAM5
(b) CCSM4

(c) CSIRO-Mk3.6.0
(d) BCC-CSM1-1
(e) BCC-CSM1-1(M)
(f) GFDL-ESM2G
(g) GFDL-ESM2M
(h) GISS-E2-R

(i) HadGEM2-A0
() MRI-CGCM3

(k) MIROC5

(1) MIROC-ESM
(m) NorESM1-M

——BL
——BW
——P-Ex
——PL
——PS
——RL
——RT
——SSPLIN
——BG
——RF

——DL




image5.png
)

8

(

%000

2000

(11)

¥00'0 2000 0000 ¥00'0 200'0 0000 Y000 <2000 0000

B

8. SSPLIN

9. BG
10. RF
11. DL

3. P-Ex

2. BW
4.PL
5.PS
6. RL

000 2000 0000

P3NISSA0
W-LIWS3I0N
WS3-00dIN
SOOHIN
ENDOD TN
OV-ZW3OPeH
y<¢3SsSI
WZNS31a49
OZNS31a49
(W)L-LINSD-008
L-LNSD-008
09 eIN-0NISO
YNSOO
SWVO-LNS3O

(W)

=3
o
L0
=3
<t
=3
ol
=3
=)
[N
=3
=)
=

€000 0000 2100 9000 0000 ¥OO0O 2000 0000





image6.png
Average of Rainfall (mm/month)

Average of Rainfall (mm/month)

g
8
8
(6] @ ®) @ ®)

g
g mmmm—--

N PN B

3 H

3 .

:
s :

(10) (1)

(@) ®
——cEsm-cams
——ccsma

——CSIRO-MK3.6.0
——BeccsM1-1
——BCC-CSM1-1(M)
——GFDLESM2G
—~—GFDLESMZM

©

——GISSE2R
——HadGEM2-A0
——MRI-CGCM3
——MIROCS
——MIROC-ESM
——NorESM1-M
== Observed




image7.png
4)

T 700 200 __300 400

(8)

000 000 0000

000 2000 000

LY

360

3)

T 700 200 __300 400 50

@

200 300 400 50
a1

760

50 300 400

760

000 000 0000

(2)

760 200 _300 400 50X

.

$000 2000 0000

(®)

300 400 500 = O

10)

o0

50

50 300 400

700

000 000 000

0 8000 000 000

)

166 200 __300 400 50

o

(5)

A

300 400 50

9

750

o

200 300 400 50

760

fo

$000 2000 0000

00 9000 000

0

9000 €000 0000

7.RT

8. SSPLIN
9. BG

10. RF
11. DL

1.BL
2. BW
3.P-Ex
4.PL
5.PS

W-LINS31o0N
WS3-004IN
SO0dIN
EWNOODTIN
OV-ZW39PeH
Yz3ssIo

WZWS31049
OIWS31a49
(WL-LINSD-008
L-LNSD-008
09 IN-0UISO
YWSOD

SWVD LNS3D

6.RL

EEECOENOoR OOOEOO




image8.png
Average of Rainfall (nm/month)

Average of Rainfall (mm/month)

120 160 200

80

80 100 120 140 160 180

)

(2)

(3)

)

()

)

(7)

(8)

(9)

(10)

(1

(1)BL
(2) BW
(3) P-Ex
(4)PL
(5)PS
(6)PL
(7 RT
(8) SSPLIN
(9)BG
(10) RF
(11) DL

——CESM-CAMS
——CCSM4
——CSIRO-Mk3.6.0
——BCC-CSM1-1
——BCC-CSM1-1(M)
——GFDL-ESM2G
——GFDL-ESM2M
——GISS-E2-R
—e—HadGEM2-A0
——MRI-CGCM3
——MIROC5
——MIROC-ESM
——NorESM1-M




image9.png
0.0000 0.0015 0.0030 0.0000 0.0015 0.0030 0.0000 0.0015 0.0030 0.0000 0.0015 0.0030

v

300 400 500
(e)

Ol

0.0000 0.0015 0.00300.0000 0.0015 0.00300.0000 0.0015 0.0030

o)
Ol

(b)

(a) CESM1-CAM5
(b) CCSM4

(c) CSIRO-Mk 3.6.0
(d) BCC-CSM1-1

(e) BCC-CSM1-1(M)

ol ol
0.0000 0.0015 0.0030 0.0000 0.0015 0.00300.0000 0.0015 0.0030

o
e,
o

Ol

(f) GFDL-ESM2G

(g) GFDL-ESM2M (1) MIROC-ESM

(h) GISS-E2-R
(i) HadGEM2-A0O
() MRI-CGCM3

O
o
o
O
B
ol

0.0000 0.0015 0.00300.0000 0.0015 0.0030 0.0000 0.0015 0.0030

100 200 300 400 500 60

(k) MIROCS B RCP26
RCP45
RCP6.0
RCP8.5

(m)NorESM1-M

(d)

760 200

300 400 500 600




image10.png
0.004

0.002

0.002 0.004 0.000 0.002 0.004 0.000

0.000 0.002 0.004 0.000

(@) = (b) = (©) = (d)
g g g
S 8 s
s S 3
S 3 =]
g |2 ~|s
[] 100 200 300 400 500 0O 100 200 300 400 500 O 1700 200 300 400 5005 O 100 200 300 400 50
(e) = ) 3 (9) = (h)
g g g
5 S S
[] 100 2060 3060 400 500< ] 100 200_300 400 500c 0 100 200 300 400 500c 0 100 200 300 400 50t
o : [0} = ) = 0}
3 3 3
8 8 8
2 g g
[} 100 20? ;500 400 500c O 1700 200 300 400 500 O 100 200 300 400 500< O 100 200 300 400 50
m
(a) CESM-CAM5 (h) GISS-E2-R -
(b) CCSM4 (i) HadGEM2-AO 2011-2020 0O 2061-2070
(©)CSIRO-MK3.6.0 () MRI-CGCM3 H 2021-2030 W 2071-2080
(d) BCC-CSM1-1 B 2031-2040
(k) MIROC5 0O 2081-2090
T 700 200 300 400 500  (¢) BCC-CSM1-1(M) MIROC-ESM B 2041-2050 O 2091-2100
(f) GFDL-ESM26G o - B 2051-2060 B

(g) GFDL-ESM2M

(m) NorESM1-M




image11.png
0000 0.003 0006 0.000 0.003 0.006 0.000 0.003 0.006 0.000 0003 0.006

@)

(b)

()

760 200300 400 50
(e)

0.006

© 100 200 300

200 501

760 200 300 400 50
(h)

700 200 300 400 50

(0]

T 100 200 300
[()]

400 50

700 200(I)300 200 50

700 200 300 400 50

0.000 0003 0.006 0.000 0003 0.006 ggoo 0,003

/\ (m)

200 50

[]

700 200 300

] 100

(a) CESM1-CAM5
(b) CCSM4

(c) CSIRO-MK3.6.0
(d) BCC-CSM1-1

00 300

0.000 0.003 0.006 0.000 0.004 0.008 0.000 0.003 0.006

400 50

(f) GFDL-ESM2G (k) MIROC5
(g) GFDL-ESM2M (1) MIROC-ESM
(h) GISS-E2-R  (m) NorESM1-M
(i) HadGEM2-A0

(e) BCC-CSM1-1(M) (j) MRI-CGCM3

0 700 200 300 400 50

0.000 0.003 0.006 0.000 0.003 0.006 0.000 0.003 0.006

Sokcho
Gangneung

700 200 300 400 501

Jinju
Busan

O Tongyeong

Mokpo
Yeosu

Jeju





image12.png
Average of Rainfall (nm/month)

Average of Rainfall (mm/month)

150 220 290

80

180

130

80

(a) CESM-CAMS5
(b) CCSM4

(c) CSIRO-Mk3.6.0
(d) BCC-CSM1-1
(e) BCC-CSM1-1(M)
(f) GFDL-ESM2G
(g) GFDL-ESM2M
(h) GISS-E2-R

(i) HadGEM2-A0
() MRI-CGCM3

(k) MIROC5

(1) MIROC-ESM
(m) NorESM1-M

—e—Sokcho
—e—Gangneung
~eo—Ulleungdo
—e—Incheon
—e—Pohang
—o—Ulsan
—e—Jinju
—e—Busan
—e—Tongyeong
—e—Mokpo
—e—Yeosu

—a—Jeju




image13.png
0.006

0.003 0.006 0.000 0.003 0.006 0.000 0.003

0.006 0.000

0.003

0.000

(a) § (b) § (c) § (d)
= 5 b=
g g g
= 2 s
— s s s \\\\ g
T 100 200 300 400 500c O 100 200 300 400 500 O 100 200 300 400 500c O 100 200 300 400 501
(e) = e ( P Q)
S =3 =3
S 5 s
KN g 2 g
= =) =) o
— g —g - g
0 100 200 300 400 500c O 100 200_300 400 500c 0 100 200 300 400 500 O 100 200 300 400 50
[0} § g (k) g (0]
S g 5
g g K]
=} = € =
\g g = |5
0 100 200 300 400 500 O 100 200 300 400 500c 0O 100 200 300 400 50(c 0O 1700 200 300 400 501
(m) -
-
(a) CESMI-CAM5  (f) GFDL-ESM2G (k) MIROCS : g""‘lc"" o ‘gl';’s‘;n
(b) CCSM4 (g) GFDL-ESM2M () MIROC-ESM g Ufe.?,:&f,‘g O Tongyeong
= (c) CSIRO-Mk3.6.0 (h) GISS-E2-R  (m)NorESM1-M @ Incheon = Mokpo
(d) BCC-CSMI1-1 (i) HadGEM2-AO : Slohang ° zz;’f"
- Isan
——T80—550—360—a00—z50 (@ BCC-CSMI-1(M) (i) MRI-CGCM3





image14.png
Average of Rainfall (nm/month) Average of Rainfall (mm/month)

160 200

120

180 80

(a)

(b)

@

(c)

@

(d)

(k)

(e)

W)

(m)

(a) CESM-CAM5
(b) CCSM4

(c) CSIRO-MK3.6.0
(d) BCC-CSM1-1
(e) BCC-CSM1-1(M)
(f) GFDL-ESM2G
(g) GFDL-ESM2M
(h) GISS-E2-R

(i) HadGEM2-A0
(i) MRI-CGCM3

(k) MIROC5

(1) MIROC-ESM
(m) NorESM1-M

=e=Chuncheon
=eo—Seoul
—e—Seusan
—e—Cheongju
—e—Deajeon
=o=Chupungryeong
=e=Gunsan
=—e—Deagu
—e—Jeonju

—e—Gwangju




image1.png
0.000 0.006 0.012

0.004 0.008 0.000 0.004 0.008

0.004 0.008 0.000

0.000

(a) CESM1-CAM5  (f) GFDL-ESM2G (k) MIROC5
(b) CCsM4 (g) GFDL-ESM2M (1) MIROC-ESM
(c) CSIRO-Mk3.6.0  (h) GISS-E2-R  (m) NorESM1-M
(d) BCC-CSM1-1 (i) HadGEM2-A0

(e) BCC-CSM1-1(M) (j) MRI-CGCM3

0.003

0.000

e
100 200 300 400 50

o
000 0.004 0.008 0.000

0c O

EEO00O0ON

Observed




image2.png
Average of Rainfall (mm/month)

Average of Rainfall (mm/month)

160

(=3
=)
~+—BL ——=BW —+—P-£fx —e—PL —+—PS —+—RL =e=RT —#=SSPUN =—e—BG =—e—RF =—e=DL ==:Observed

Random Forest Deep Learning

[ SED DD D DD VDD WD WD D —

115 140

& (@) () (©) (@ () ® @ M) 6O 0 & O m (@ ®C e O e ® 6O 6 K 0 m

== RF,DL =e—Observed

@ ® @@ @ @@ ®® @6 o O 0 ® O (m

(a) CESM-CAMb5
(b) CCSM4

(c) CSIRO-Mk3.6.0
(d) BCC-CSM1-1
(e) BCC-CSM1-1(M)
(f) GFDL-ESM2G
(g) GFDL-ESM2M
(h) GISS-E2-R

(i) HadGEM2-A0O
(i) MRI-CGCM3

(k) MIROC5

(1) MIROC-ESM
(m) NorESM1-M




image3.png
0000 0004 0008 0012

0.008

0.004 0.000 0004 0008 0.000  0.004

0.002

0.000

)

(@) (b) ] (<)
£ - g
760 30000550 O 760 50300 400 LR 50200 300 400 50 B 760 ) G0 400 o
(e) ] L] < (@) < (h)
T00—200——300—@00— 500 O 100 200 300 400 B00S ‘o—700—200 300 A00 5005 0700200300005
[0) = [0) F] ) (0]
= =
E S 2
100 00 00 400 L] g o 100 200 300 400 B0 g o 100 200 300 400 501 E ] 700 00 300 4060
(m)
(a) CESM1-CAM5 () GFDL-ESM2G (k) MIROC5 m BL ORT
(b) CCSM4 (g) GFDL-ESM2M (1) MRoc-EsM H BW O SSPLIN
(c) CSIRO-Mk3.6.0 (h) GISS-E2-R  (m)NorEsMi1-M H P-Ex H BG
(d) BCC-CSM1-1 (i) HadGEM2-AO B PL B RF
To5—250—300—a00—500 (e) BCC-CSM1-1(M) (j) MRI-CGCM3 O ps B DL
| Rl B Observed





