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ABSTRACT

The uncertainty of climate scenarios, as initial information, is one of the significant factors among uncertainties
of climate change impacts and vulnerability assessments. In this sense, the quantification of the uncertainty of
climate scenarios is essential to understanding these assessments of impacts and vulnerability for adaptation to
climate change. Here we quantified the precision of surface temperature of ensemble scenarios (high resolution
(Ikm) RCP4.5 and 8.5) provided by Korea Meteorological Administration, with spatiotemporal variation of the
standard deviation of them. From 2021 to 2050, the annual increase rate of RCP8.5 was higher than that of RCP4.5
while the annual variation of RCP8.5 was lower than that of RCP4.5. The standard deviations of ensemble scenarios
are higher in summer and winter, particularly in July and January, when the extreme weather events could occur.
In general, the uncertainty of ensemble scenarios in summer were lower than those in winter. In spatial distribution,
the standard deviation of ensemble scenarios in Seoul Metropolitan Area is relatively higher than other provinces,
while that of Yeongnam area is lower than other provinces. In winter, the standard deviations of ensemble
scenarios of RCP4.5 and 8.5 in January are higher than those of December. Especially, the standard deviation of
ensemble scenarios is higher in the central regions including Gyeonggi, and Gangwon, where the mean surface
temperature is lower than southern regions along with Chungbuk. Such differences in precisions of climate

ensemble scenarios imply that those uncertainty information should be taken into account for the implementation
of national climate change policy.
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1.8 2 v 7|ZAY Rdlo] FEsE=7H=  (Representative
Concentration Pathways; ©]|3} RCP) AJupg] & 243 4
A|5x IPCC X.31A| (The fifth assessment report of I} o ASlELA FEE 2000 202 At ke 21

T
Intergovernmental Panel on Climate Change; ©]3} IPCC A7) EoF AF Ut x| &Ew, 29y} slat & 235
ARS) &= 20417] 59 AT H# AE 7120l 08T F A% @AY b4 WS EE 7K Alom AU
7hetglom, ol ¥Mdh= A QlHTh= Q19|Fel (Park, 2015; IPCC, 2013).
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& 71l 719151 (Patz et al,, 2005), A4+ 2SR Qs
AR 7HR 71 5 oA 715 WAk Sk Alejol, 4
2ot & AlAl 2k A|H o] ARelA] 83 E5ks 7AI71AL QL
t} (Cook et al., 2016; Kelly et al., 2015; von Uexkull et al.,
2016).

Bk F9)wo] $10g Fotilo} xS 7lFuste] o
apo] Th2 A odof ua| Al H.C® Ak (PCC, 2013). $-2]
Uehs oh o] ]3] 718 Aol FEw A, 191215
| 2008 d7HA] 7] A58l A A Bt AS5E (0.70)
9] = Hi7F W= 1.7To| o]Et} (NIMR, 2009; Park, 2015).

E3h Z Al 7o I3k 7|3 FAfo] xpE wAYgho]| what
(Lee et al,, 2012) o] QIF A}3) - AA|H 3| E&F Z7}
33l Ttk (KMA, 2017b). 1 9|2, 2016 o= AH < 7]
of FYRTE LIT Egtom, ol o9 7155al
A3} Arjobs Futetel B¢l WA F7k 715 AAL
A5 AL 2 5 TR BAIE ob7|sigith (KMA,
2017b). olof S-utetoll A= S48, AR 18al ¥
& 7S SHLE 7SSt tigt A5S fe A
(oll, 4+, w9, 2l2a 5) L FoRd BUHE Al

2 slew) ol Si% 712 At 7St Aeles)

It rlo

Wi

Qo 7|5Eest g Fery Wt BAA e
5 7)5st ARl ool ofg Ao eeiA 9o (Le
and Kim, 2012; Prudhomme and Davies, 2009; Wilby and
Harris, 2006), whebA] 7] 53} Alue] 2.0] E2Hd g digh
e B3 ofsle] Baso] AkH o A7|EL ol
(Chung et al., 2015; Kang et al., 2013). o|o]] A &8 7|3
oA 715t Autel o] AlE7HE sk AT 7% At
2lose] Alzkezg getsly] 95l 715t Ao o
o 20 FAA v (o, Bk EE WS gPHo B
skl ATkl gtk (Flato et al, 2013; Knutti and
Sedlacek, 2013). 1 9|2, IPCC AR5 A= 7| T3 A
Avtel mEA) Wik FUGT o] EEEA} el
£ W HAGo =N 7|53 AU 59| 715 YA
Hap Hele] itk ARE A AFstar Sl (IPCC,
2013). Sheffield et al. (2013) 7]E2d HLAT ALY
(Coupled Model Intercomparison Project phase 5; ©|3}
CMIPs)o]l &fsff A4kl 7|53} Alue] 258 o]-8-5}o
Boluel7} 2)99] 713k 4] et 715wt A A
AEE, 2|E AlgE 58] A HEF 8 dEAR
9} v Al AU 259 HO| (bias) AES A5
TF 713 B A T9a AEE R 715t Al
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T ARSI 58 BAstel | Hs Auelese] W
£ AgAom gord 4 it 712 A=z AFshc
(CSIRO and Bureau of Meteorology, 2015). Lee and Kim
Q012 H3 A=ZT] YL olgatel HAT 7T &
4 (Global Climate Model, ©]3} GCM)= AJAHE 7| ZH s}
Auelese] S 9ot Beage guEo
2 AAFsETE Pan et al. (2001) 7] 5# 3} AlUE] 2 59
AZ2H B2 BAE o] g3kl A} 715 Bl (Regional
Climate Model, ©|3} RCM)Z2 AJAtE 7} Zm o] B34
3 AgAom SAsn oled ause /e
Alye] 259] A2 st thigh Aube]e 7k HA
Ho| 71z} Auteleo] BEALS Hurdom vop
sh=dl 832 2ol =t

Uk 7] Hakm Qlsf AR G 3
aoi, o]l vja) EATE W A\ge] Wspr} cjoyela B3t
3 XY 7+ ENQ WHSl= =t} (Park, 2015; Ho et al.,,
2011). whahA RXRA| ~59] 715 28 2 FokA H}
7} Washl, o2 SlsiHE waEe] 7% Auelest |
TE olofl 7178 7 dTstolM = AT 7%
Althe] .91 RCP AU @5 Fhte SfR e AHAgket 5-
WHAE AR (12.5km, km)E A4 2 AZS ek
(KMA, 2017a; Kim et al., 2016).

Suh et al. (2016)9} Oh et al. (2016} 1 3 12.5 km 2
Fll o] s 7153 Alue] e 7] Aahd A (|
F j, A}4, RMSE (root mean square error) 41 5)2 &
RCP ALte] o o] 59} Aol 2 shukzo] 723t
A B3 Aue) o] BEHAL S BAsls 1

s}

i

™

oo"

ol2E AAATSE Fhke Aelo] gt 7] 5w
foso BIAY AR Auei, Jrjdom
BelER Qle) AR Alhelee] Beha

|

ox WL > oo O
mlorIOLL-io

utolshd] &A7t QUct
Vel AR 71 A A £AS 91s
Bk 27 AR ALE 915 TR Al 9:g vigke
2 712 XA 0] AN 7| 5HEt B4 ATkE wEsty
ok (KMA, 2017a). Lejuh 9 Aue] o8 o] 83t 715 A
Autz B e st E3E o] Qx| ik XA
o] 715/} oS Aol =S QA s A
L]—{-QQ_E o831 o3k W okl Hy} Aupul oz} 11 7|
2 ARQ] A= Ay el w22 A
Hix o] AlFEofoF gt
T ofuof A MHAE A Aubel e ko] A
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Haks 71 et a Ui et 4RV 2
4= Stk oo B Ao AL 1km SHAIES] 7|4 At
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2. B I ANLEIR X7 24

Aol A= 2021'd 78] 20509 714 71“%01]*1 A&t

312 o] that 1km L3 AHE RCP4.59) 8.5 FAME: 7]
& AU L Ak2E ARSI 2 At *PELE] Ve Al
U] o] At Bge ot ok

IPCC AR59|| A= CMIPS} 175k <A 7] %3t
AlUE] @ = RCP Alute] 2.5 Agisto] &-g-5tar Qi) (IPCC,
2013). RCP Alute] 2= QIZt -5of o3l viEE= 247
20 . WEkE 1efste] 2100 ol HAEA|Hol
85WM'E Zilsl= 1% AU L (RCPS.S), 6W/m'E ot
AsEle 271 =5 AU 9 (RCP6), 4.5WilE QHA 3} x]
L AEx AUE] e (RCP4.5), 2050 A0 EAAH o]
3Wm'ol| = 5 2100 Fof 2.6Wim'R sk 2A4%
T AYE L RCPROE HHEFEAHZRE AXTE Ay o2
A7k ujaro] Alztel uteh Wskshe S A
8l el ‘A= E EZggItt (Back et al., 2011; KMA,
2017a).

U= RCP AU 25 7|9k = 2|, &
SFHsto] thet ke AlISshaL olof tigt 282 918
A (o] F7F B2 AE)S S 91e 547
2 7|35t} (Baek et al, 2011). 18]l o] & $3) 7]
I Y7L CMIPS9] #Hofsle] GEMSL HadGEM2
-AO (Hadley Centre Global Environmental Model version 2
- Atmosphere and Ocean)E ©]-8-5}o] H x| RCP 7]& ALt
2 @ A RE AT (Ahn et al., 2013; Baek et al., 2011).
HadGEM2-AO =Hl2 F=7]73 g0l A 7t A=+ of
7]-soF-3lH] ZAgt mdlo|t} (Martin et al., 2011). o7 dl
O] = A= N96 (1.875°%1.25%), ote}7}2} (Arakawa) C Z
AA S A-g5t9on, AR AR}= 3859 F Charney-Phillips
AAE AMEsHoH, 1r= oF 38kmo|t}l (Back et al.,
2013; Martin et al., 2006).

AR AR AU e BE 271 Bk A
o} wd A= 7S $3l (Suh et al. 2012; Christensen et al.
2010; Feng et al. 2011) 5%9] RCM ©]-&3}¢] 12.5km=Z &

LA ALA|SlsFS Tl (Baek et al., 2013; Lee et al,, 2012). o]&
ROME 2|9} 1 715 AlUele. AAsE jeh 25 Al
CORDEX-EA (Coordinated Regional Climate Downscaling
Experiment in East Asia)o]l Zrofstal Qo A+ 4= 9
3k RCMe] AAL 71283} 7447 2712 Table 13} 2. S
7He] e HdE2 A B 5A Q] HadGEM3-RA,
SNURCM, WRF&} %47 %201 RegCM4, GRIMs 2 -5
Hrt,

HadGEM3-RAE GCM<] HadGEM32] RCM B4 © 2
90| 95k L% 5& HadGEM3S} F3]t} SNURCME
S HEQ MMSS vl e Axd Eeay BAE
Qs A& mEel NCARLSME #3hst mdlo|t} (Lee et
al, 2004). WRF+= u]= NCAR (National Center for
Atmospheric Research) o4 7§@slt @ wdo|th
(Skamarock et al., 2005). RegCM4+= 7]2&2] RegCM3of| X E
2} YA A% (planetary boundary layer schemes) A H 7} 37}
¥ oj7] meo|t} (Suh et al, 2016). U}AEFO & GRIMs=
A7 wE Ao mdo] 9 Tghd ofE 9§ wuR
A5 (perturbation method)S ARE3|| AAARS 42
A (pattern) S AT 38 AAS} 7Fsskct (Hong
et al, 2013). 12.5km A= O] 7% Aluke] @] oshA AF
st AHgE RCMO) SR A e Suh e
al.(2016)1} 1 A1 E3 o Hl:} AA3] A&l ok 1
27 Suh et al. (2016)= T= 227} 9= 1981 EE] 2005
Wb ROMS wolsto] wale] 458 sjobalglid) 25
H ZoF ALE RCMQ] €EHF 7|88 =2 ofE3 A3

of WA et tha WA AEE

lkm 7|5 Aue] 2 52 9] 559 RCM Z23HE ¢
AR 2 ARESHo], MK-PRISM (Modified Korean-Parameter
elevation Regressions an Independent Slopes Model) % <
2 AAF FY (Kim et al., 2016). MK-PRISM-2 Korean-
PRISMo| 7]%3}1, PRISME AETE A& (digital
elevation model; DEM), 9%, d|J %, AFHYSE 52 o]
&5t sAACeR AAEE st WRelth (Kim et al,
2016). KMA (2015)0] ©]abd 2001€E 20106 71%]
MK-PRISM .= 373t 1km /\Wrﬂiiﬂ @it Bt 7120l
= 7rol 124C Wk 08T WHe 11673 AlZE9lon,
o5 ko] O3t o R HO*‘:}.

Solubbs ARk HAAA 712y A 4829 1 A%
Al 380l whet el R AL} APARA] THAe 7]t
S O] N FAI YA G sdnfet =Hslofof gttt o]
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Table 1. Overview of five regional climate models (adapted and rearranged from Suh et al., (2016))

HadGEN3-RA SNURCM WRF RegCM4 GRIMs
National Institute of . . . .
. ationa ns1- °o Seoul National Seoul National Kongju National o
Institute Meteorological Universi Universi Universi Yonsei University
Research o t vy
Peroid 2011-2100 2021-2050 2021-2050 2021-2050 2021-2050
Vertical Hybrid-38 024 Eta-28 023 528
levels
Dynamic Non- Non- Non- . .
H H
framework hydrostatic hydrostatic hydrostatic ydrostatic ydrostatic
Nonlocal Yonsei YSU+
PBL scheme scheme Ysu University Holtslag stable BL
Convective Revised mass Kain R MIT-
- +
scheme flux scheme -Fritsch 11 Kain-Fritsch Emanuel SASHCMT
OML
Land surface MOSES-II CLM3.0 Noah CLM3.5 climatology
value
Reference Hewitt et al. Lee et al. Skamarock et al. Giorgi et al. Hong et al.
(2010) (2004) (2005) (2012) (2013)
ol @7|2 7|5t A5 S T Ade 71E 2 S7kske] RCPR.59 7] F7H& (0.3T/10d)°] RCP4.5
A e S 9 Bast szolq AWEmE 47 (027100l wish A Ao wekh REAo= 2030
o] IS 11 0~303 A o] HAtjjol|i= RCP4.59] H++ 7]20] 12.8C=E RCP8.59] 12.6C

efshel shrke wleel of

o] 2
TRl 23& W0 AS AYE +HT Havt 9l
2

71 283 7| 24822 851 (Kong et al., 2012),
Ft gt T mlE o] S99 AYA] A gA AR}
2 &85 4 9t} (Park et al., 2013).
wEpa] & AtolA= ol 559 e AlveE|e ATt
fraskaL AAA| 420 7|} FFF 9 FoH B &
B5&= 1km A= Q] 2021 g 2050 71X RCP4.52}
8.5 7% Aute] e Atm 5 A[3E 7] sl A )
3. dnt A nF
3.1 7| A4S ALE|I29] 7|2 Edu #

o| H=t

M

mx

——

202195 E 2050 7b4] AARE ©a@ubale] RCP4.59}
8.5 HAFE AlUE| e 59 A% 7 ¥ A9S 104
el A E ettt (Fig. 1). RCP4.59} 8.5 /dE Alute
9] Wyt 7] Z47F 2020 (2021E5E] 2030)
122Co| A 2040 ] (2041 A 5E] 2050d) 12.9CL} 13.2°C
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Hr} FoiF o= #3th RCP Aube] 2o 2472 &
ko A7tol| wheh Wakst 204]7] Zol= AlUE]oE &
A7t gl Ajolrt Mol BAAIe] Aol 204
7] kol e ArthAe.® 2} (PCC, 2013). TebA] 20
A7l 2 Avte] @ 7he] 2k BEAPGA|ERe] 2ol 7h A A
oz 2o Fk Aueeo] 712 A4 A4l FFFE nzl
Ao gzkee, of the MPAToIHE B
(Knutti and Sedlacek, 2013; Xu and Xu, 2012). 5, At
B2 AN BE Ago] A RCP45 (~0.8)7} RCPS.S (~
0.6) 5t} f=of, A7F HE/d> RCP457E o] & Bzt

o 4
2 1307 RCP
[0
) RCP4.5
2 125+
g - RCP8.5
® A

12.01

'21~'30 '31~'40 '41~'50
Decade

Fig.1. Decadal variations of mean temperature projected
by the five ensemble scenarios of RCP4.5 and
RCP8.5 from 2021 to 2050 along with standard
deviations of 10 years.
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2021‘:‘1%4151 2050G97H 4] E AlueEese] dgt
7|22 o 5ol =i A&l B2 AP A AEHSE B
ek (Fig. 2). olejgh Wsk A1 7|3t A 72 o
st A F5A 02 YERRTE RCP4.59} 8.5 & Al
Ul e B 8Yof of 245T9] 7MY & Bt 72 2
o, 1] RCP4.59} 857} Z+zF -0.8C, -1.8C= 713
Sty Fig. 29 "= "R Btz et
RCP4.59} 8.5 Alute]e.o] 4= AP 2{dghat 2315k
M Uerdie, o)t daix|ole] dhat A B /)
£o] 4% WSS oJulgith A% 717 B9k A 4B
71ee) sk & 2o 4809 XS MIow, ofEo
2 245 gasiol, 790 A 1167 Aol mr.
A3 Aol olal, 7] ea BelE Sak 7% WA =
7} Gk 22} o) 89l 793 89 2] AL 129}
190 =2 "rAsle (KMA, 2017b), =3} $tuto] vzl
Ax} Z718kaL Qlth (NIMR, 2009; Jeon and Cho, 2015). wh
2hA, o2 2o A gk gk Aol Eelo]
Aol 74*1 FHSfsA AT = S YAlsk, Higi=
AL Z AAPE AJoli= Ao whet ghuto] WA 7Hs/do
2pol7h e 2Rt

r°1'

0_1

30
T A

20 v
. Sil
5 ‘ : RCP
® 101 L
g ‘ ‘ : RCP4.5
IS ‘ -4 RCP8.5
© 0
'_

-101 T

12345678 9101112
Month

Fig. 2. Long-term (2021-2050) monthly mean variations

of surface temperature projected by the five
ensemble regional scenarios of RCP4.5 and
RCP8.5 over South Korea. (The mean values
displayed with red circles for RCP4.5 and green
triangles for RCP8.5. Upper bars and bottom
bars represent the maximum values and the
minimum values of total pixels, respectively).

AT77E B PAE AU @ ghe] AT A
4= (r) Zre] 0.99 ojAo g =9Fom, 11 % GRIMs HE 9]
A2l 27} RMSE 04302 Adzoz 714 2 His
Witk Ak o R 7)% At eo] BEAACA GCM
o] ajol7} 7P £ HE-E AX Tt (Lee and Kim, 2012

and references therein). & 4Lo]] ARE-5 FA)

=9 3h}o] GCM (HadGEM2-A0)2 17ko.

7] fZoll GCM2] zpoof| whg AJuhe] 2 9] %Q’él*o |8l

D2 Auele g Aol - Sk T A1z

FEE AU EY H A

IS 3 Seroti Aol ol
|

o % Jﬂx} Hstel Aute) g
= sfeatiia o}oﬂu} Fig. 3. RCP4.59} 8.59] 4 )11,
Bat, 2A 712 ozt OJ%‘:' Al %«1 #E HANE

Alte] e 7t E% qum =7 L}EP*E} °]:= RCP45
= ° 7k 712 ko] 3E7F RCP8.59] wlsf A
o2 Z As HoFu, uehM RCPAS P Al
Zte] EetdAde] Aide® o 5 AR
oS AugEle 7k BE HAHE 33t 7] dape] 2
Urehbs 199} 790f) FEjRA] Z71sHeet (Fig 3). A&
T 59 FAE AlLtE] e 7F HAF Z71+= Suh et al. (2012)
M= ELH"*E}. UHA o2 RCM 19| 459 Aol
F2 nd 54 (93, A4, 75 =8 3R 9T Y
Am (A, 271 22 el s 2HHT (Sub et al,
2012). 2 Aol AR Tkm AJLp2] 2= RCME ©]-8-31
AT AU 25 12.5kmz FASE 3 thA] A Ao
‘FAIERRE Aol T1 Ioll A Sl e (12.5km) AhEe] Al
Aol ARgE RCMO| A=l AR Alute] el A
21 52 Ik 2 ER F L= A .of il
AHE ROME ] La12)5e] Aol Adja o 7].e0) 2
o ke E3elke Aedt o5 Alue|el] HAl Sl
A 71989E AL R AlREn o] =3t 713 o
F=2 UrEMi HEE WAF SV 7E 19E =
olF (74, 8 A (124, 19)e FHEE i
°4~°ﬂL 7%«1 RCPAS Alnfz|eof digh %+ ¥
FEsH w2 Ae Adshy, oE Alue| el 25
= dA= ”OPE} 53], &9l 7P RIRlsHA T }
8gofli= RCPA59}F 8.5 AJLf2| e B 7Ho| wis) & &
A7t okt (Fig. 3). 53] 57 A2 291 RCP8.59] o
4 7120 Hiet E= w13 Me7E oF 06014 122
RCP4.59] H¢] (0.8~2.1)E} o ‘*O} RCP8.5 Alyte] 2.9]
E3}A4J0] RCP4.59| H|F| o] WSS Hojzglc) ofale
AuE 28 B A A4l 7129 $7} (Fig. 12k
A AdHos He A 7ke) 71& Ao (Fig. 2), 1
23 8o Arjzon e BHIAE o3 ZYo]

|
i

§9~ no"
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>4,
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B elstar Qs ByS 7hsAdol iAoz
AR wEbA, S-EuztelA 8de A
d & oSl B Fod Aar) S-S QulRith o
Ayl eso] A% "ME 53 Alug 9] A=A
QI3 AOE ule Fo| WAy Ao} WS ulofsty] §)
A= FE Aot &2 ST Aol gk Wt FAA
Ho| 718 oz A3)r| oo} 3t}

Hh, RCP459} 85 AYUE e HE 1¥€o 71 =2 &
H2b e Bk 1o A 7129 o7} 7H 2
5184% o (Fig. 2), 2 = AMPJQ 7ke] A}
AH7|E Aueleo ERHAAS B A 5
o 129 e AluE L 7 E% b= 190 s
A= Aot 793} 59 tfe o & =9)r} 12|37 RCP8.5

R

16
L
oo
o 2 ol

N o o

e

20 7 W HN
Mo rﬁ

AU 52| ZEHA} W2 0994 1.19] H|3|| RCP4.5
= 1 RSP7E OF L1oA 142 1 dxprt g% Zivh
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11
2.0 1 22
33
0 ° 11 4 4
g 5
§1.5* P 5 6 :
; 7
S 8 s
3 7
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§1v07 .~ 03 2 77 VAT
B 00 572 X 11
§ 6 98 ? 2~ O 12
6 4 84
057 4 AN D¢ T?mperalu re
N\ X @ max Temp.
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05 1.0 15 2.0
Standard Deviation of RCP4.5

Fig. 3. Comparison of standard deviations for monthly
maximum, average and minimum temperatures
for five ensemble scenarios of the RCP 4.5
and 8.5 scenarios from 2021 to 2050. Solid line
represent that the ratio between standard
deviation of RCP4.5 and that of RCP8.5 is 1.

RCP4.5

1 15 1.9

Q) ke 04%1} Al A s s
WA 2 ZARASE Gtk olol P Atele
2 EE WA 3 BEES Fof olZH AL A =
ZwAe) WBk EAS Abvlnghh

o2 Py

5 A AU oA b FERAA Bkt of
ok Ao ot mEE G WEAGY B
19T el (Fig 4. FEAL Al 4

&= Ay

- 41 fr g it
12 [‘N =
“ Oifl? £ 4
)
é

|o
!
HPF
Mo
e
4

Rl

& HA}F 3Fe 7, 8 RCP8S &

2o oqE tehot At om 1 gho] 4
o1 A8 Zfo] E3F A9keh (Fig 4). 53], ¥ AFAE
of mAIBkR Q3] S 71F0) Aol 2 Ao Ay
£ Sl Ase 9E Aelecd g B30l o

E AU ez E2ago] thE A9 Hlsf iz e
2 Al

wheba] oA 07 =0 7Y RCPAS UAHE Al L] 2.9
HE UAE AQfsh, o5 PEE AluEle 2ke) 25 A
A= AR o2 Wkt ol e f2juete] 7|0 A
& o7 F7Fsh (Fig 1), o5l Aidez 29 1t 2jo]
7} 25 (Fig 22 12T uff of Fofl o] M2 o= vk
SHA| S ThsAdo] AeS HolEth

A-goll= RCP4.5%} 8.5 M 190]| QMAHE Alute] 9 7h
o 3 HAPF 7MY =A UETh (Fig. 5). 531, 24 7]

Lol4 B2 WAL Z77h FEART 198 7)) 7}

RCP8.5

23 2.7 3.1 S.g gg

Fig. 4. Spatial distribution of standard deviation among five ensemble scenarios for monthly maximum temperature

of RCP4.5 and 8.5 during July - August.

Journal of Climate Change Research 2018, Vol. 9, No. 1



2a[LtEt oM JIFEE ALU2|29] XHE V|2 MY EHe 109

RCP4.5

December

0.3 0.7 1.1 1.5 1.9

RCP8.5

December

I |
23 2.7 3.1 3.5 3.9

Fig. 5. Spatial distribution of standard deviation among five ensemble scenarios for monthly minimum temperature

of RCP4.5 and 8.5 during December - January.
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Fig. 6. The relative variation of the maximum temperature and the standard deviation in the administrative
districts based on the national average in the RCP 4.5 and 8.5 ensemble scenarios in summer. The
administrative districts were displayed in order from the highest value to the lowest value of the

maximum temperature.
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minimum temperature.
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