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Abstract

According to the 4th and 5th assessment of the Intergovernmental Panel on Climate Change (IPCC), global climate has been rapidly changing because of
the human activities since Industrial Revolution. The perceived changes were appeared strongly in temperature and concentration of carbon dioxide (CO»).
Global average temperature has increased about 0.74 C over last 100 years (IPCC, 2007) and concentration of CO, is unprecedented in at least the last
800,000 years (IPCC, 2014). These phenomena influence precipitation, evapotranspiration and soil moisture which have an important role in hydrology, and
that is the reason why there is a necessity to study climate change. In this study, Asia region was selected to simulate primary energy index from 1951 to 2100.
To predict future climate change effect, Common Land Model (CLM) which is used for various fields across the world was employed. The forcing data was
Representative Concentration Pathway (RCP) data which is the newest greenhouse gas emission scenario published in IPCC 5th assessment. Validation of
net radiation (R,), sensible heat flux (H), latent heat flux (LE) for historical period was performed with 5 flux tower site-data in the region of AsiaFlux and
the monthly trends of simulation results were almost equaled to observation data. The simulation results for 2006-2100 showed almost stable net radiation,
slightly decreasing sensible heat flux and quite increasing latent heat flux. Especially the uptrend for RCP 8.5 has been about doubled compared to RCP 4.5
and since late 2060s, variations of net radiation and sensible heat flux would be significantly risen becoming an extreme climate condition. In a follow-up
study, a simulation for energy index and hydrological index under the detailed condition will be conducted with various scenario established from this study.
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T o Am AR FHA TR Qo =
ERFER FTsIAL Qlo] s AR A
ek, A7 A S SV TR 4]
diEdeu S s IR Eubl gele= = Il Remci kol o= g s g e P Ed
itk 715 st et AHETE FOJA| (Intergovernmental
Panel on Climate Change; IPCC)= 1990 A1 2} H71H 11
Aol A TE/d2] A = Qlsto QI EHEof 2Jet 712 s}
= getobA] grohal rE o 121420073 A4zt BEE
IAE Fl 715 et gt AR Q& S5kt £9]
21t 50 7Ho] 2utsh= A 0 2 Q17T &gt 2 A7 A
2ol vha W=t 2 100 (1906~2005) 7 2] 72
Wt 2= 0.74C 57161910 H, 19909 0] % 5% 71453}
7202 dl=s1a1 gk 1961 dHE 2003 Atolo] A 2]
o o] 130 1.8 mmA Z71519].0 ™, 1978 o]
T 5= Wst o] uf 108 vt 2.7%, B oll=4.7% T4
SHRTH(IPCC, 2007). IPCC= E$H2014A U752 H Y1
A& Sl 7] ek o] QITH THE-E& 95% = AR
ZA5191.01, 2100 2] A 2% D 4 A5 E 72}
0.2~4.9 C2}29~92 cm7HA] Q& 4= Q)= 7 0 2 HoITh tf7)
 oATstEkA 5o LAZEA I = 0] 800,000 BT 2]
25 7153kl sETE (IPCC, 2014).
o] o} Z-2- 7| S HSkO| A5t Bl FpESh= A, A
o) st Y& E%J A5 7 o] §iste] FakS v
Z=HL 0] 5] Wl AR o] Z=HEx}o]| o3RS
=T OUP‘* OE *Et Shof| et Halks 7 oA
th. 7| S HSke] 71EShE A it ISk 7SS E £
g Ertofet Hg 9 7& 25 FAWNF WA=
BEFS v A B Q1 FAFY 0]-§-2 o] HA| ob] et A
- A of] 2Rt Y= 712 A H k. (An et al., 2001)
o];q =il 7] Bqﬂ_ ﬁ ‘Ho}: SF rﬂ_g_kLO_ 71—_/'5& 1:—]3]]7]-
2|5k, Aol Bt o & Qlste] obA] mlg gt Zio] AMA
ojct. A¥HARI AFAAf o2k thE A ui-¢- 71 713 7t E A
tjell 24 AAs] dojur] el 42 7|7te] 5o ==
O A5 A 52 AA G 7 gl wiZoloh TRt
=S %%P A& Al e 71 717 &<t A& FAl5E

™ U5 AL ke 22 A7 9 o5t —rxﬂi sh 1?%'51
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ool utet IPCColAE 717 #1sfol e 517 Sisto] 715
5} L] 08 UL I 7P A2 £
1, olel2E 5ol 991 A3l A SR AP
W 9i5t0] 42| S F§5}o] ARYE ul2f7] 5] o]

o}, @A7EA] A 7]—? Ho} ]‘/]"3]3 % 7P A& 1PCC
521 HrE Ao A T tEs = 2 (Representative
Concentration Pathway; RCP) 2 EjF A A2 of] Tt 7}
ol mhet 47FA] Alue] @ &= L o)A itk (IPCC, 2014) 7]
SEsto] tiet kS mretstr] oAl o2t rlefol=
Artel2 & B gstol 4 Rote] e mlefsk Aol il
Agste

5t 0|9} 3] mlel 5 §1ste] T S RS g
L35}= 7o) Z=Q6}ch ]14'300:]15] 7okl n g Eo| whE
VA AT L B 5ol 8 $of 2= oA

R EL2 7P 7HSE 9] energy balance 4=} G 0
2 S BEE A TP s Ul Bue B AT
7] 48 2 & (Soil-Vegetation-Atmosphere Transfer Model;
SVAT Model)°l| o] 2=H], —zrf’c AlEAe st 2148t 714t
5O A Aot Aol 5 A 5= Edl & 5t
T B2 A, 239 ?“3 @—’F%% AN B
AT} Hrj= A Ao 4] oA oA REEH o2 A
deolo] 2 AE 2E& 7o R 5?
ot} T19H| B o] tisto] A9
ofjofl AR 7P E4 230 ofefi A A
o =2 o]t A o] A9 Auprt A A7 PR 9} Ko
A} 7ko] & 2tol & of7|sr| e it
wepA E4S Rygo] AAQ A7 E - ERhS o

Fot7] fleliM= 48 2 B2t EAE A 1% Zo]
Kok A4 !
M Ae PP EA 7\]"“‘“}‘:} ‘)rEP/}— ) ?ﬂ AgHAF
52548 8 & IG5 ] AeiA T o] HAIE HEEA]
Sto] Ry F-5 Aot 214 2hm & Hlalsto] o] o] Unt
U 412 8h b $12), Al SEghe oLl vhedala 9l

A A 9/d W71 gy ofof itk whebA] S 2ol A thef
S 2 g of] et At B E &dSHA| o] f A gitt.
Whitfield et al. (2006)-= "] ‘g5 Florida2] Prairie Wetland
Aol A 2] Common Land Model @] A$Hd AZ2 A A5}
.o EQF 4~EaF (s0il moisture content), T (water
content), <EAFF (net radiation; R,) 5-9] ® o] 237} &9
2 B THEX| 9 YA 15T Choi et al. (2010)-2
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2.2 Common Land Model
CLM-2 t]=-2] National Center for Atmospheric Research
=07 714 3401 SVAT gl
tF. CLM®] HA= 19909 SHEC 2 A&d Stk

NCAR®] Community Climate System Model
At o7l |
H A 712 R ESE

(NCAR)®JA &

(CCSM) 2] A & 23 © 2 HE] AR Q]Tt. of 7]of A of 2]
5=, Land Surface Model (LSM)

Y2 B BSA e H| 2
W& Foto] =7 ATl ?}
AHd-& 7 oIt Kim et al.
£ 402 5o CLM 4.0 HH 9] 4=
AAdefsto] ok Aot Zoks Aol
o5 2k ot Hlwsto] E49519] °
A3 o] HF ol & AT2t=m = ol 7 S = L
AZHsfon, ol g 24 AxRYPS Agstai=dl,
= &0l Aot X F Biosphere-Atmosphere Transfer Scheme (BATS), 19944
= 9= B 9] Chinese Academy of Sciences Institute of
Atmospheric Physics LSM (IAP94)©]| 217 0]t} (Dai et al
2003). CLM2 o2 R @3} A7 ] =5 AA = =H
98\ T FOTRAN 9022 7] I 0|5 Al&siA A3t
d& HHEsto] A= 7P Al =S vhet 2] 221 8- o
| =2t R o= defA glom ofe] Fopol A thefstA A
5ol L A= o] =4 Bt H=
ST XN EY
=, ti7]

1= r:EJ QAL A3
KoFlux A}=2} Noah
o
t} (Dai et al., 2003).
AxEo =

ot o] 945 F el CLM 4] 3F

oFAlo} Ao A1z X8 Tk
ngQlof, o] gl QAR T dTH o=

basic

5}17] 915+ Farquhar-Collaztz B
A 3F T parameterization©l] St 4
}. Jang et al. (2013)— ClER e
LSM| =EARE, dd 2 3d 1 o] 235 vl wsto] St
o4 2] Noah LSM % ?.,} g% B 7}5hct
e} @A vl A A 08 RSl £ At
8 RS tigh 7193t F&F Bl et A= ot 7
2] n] g3t Zlo] AAo|t}. wheha] 2 Aol A= oot A1 |5 g
% /J© 2 RCP historical, RCP 4.5, RCP 8.5 A2-5 74A| ¢ CLM o1&
2= 2 CLM& T-5oto] 2ARE, @9 2 a2 2olo} %
. o] mj RCP historical Z}2-E 7|¥F0.2 §FCLM 2.o] 2 A2 Holth, 27| JEARR= 2T E
2 EFR] 57 Aol A] PSS EARE, @G 2 Y 2 B4, 27 7] &% 5ol BashH, A e Am=
©]2003~2005A7F2] ©] L Tlo|E| e} H| I « FAI51] o™ SleF k=AY, oheF AulEAL s, 7] 25, 35
ASS ok o] B 2= o, Hl55 5ol Zastt v 2e 91k, H ik, 15-—01: 54,
EGA A 48 A= 54 =ol, EX 9 & #ig 50 9
=8
CLM®| F8 A& th-g3k et (1) 10719 vl E<F
= (10 uneven layers) S AFE-510] EQF B 9 = AT (2)
5709] Bl Y EFS= AR, A E g dig AL, (3)
48] ML (hydraulic conductivity)2] X452 ZH4 271 5
TOPography based hydrological MODEL
(TOPMODEL, Beven and Kirby, 1979) o]l I3t & & 5
= FA S At TR
troje] glo] 71 A Q1 7HE 2 water

obAloh ] Sloll Al o] el 4oLt Wit Qpape o

ste =
EAA AZS AR AFA
JAL, (4) ARF 4] €] o 2] gl
(Choi et al., 2010)

[e)
S
mass balance equation Eq.(1a)2} energy (heat) conservation

77t
sEdz
23}t
2. 7120}2 2 cojE]
2.1 A7 CHAF 12}
29t & +=82] 7 2 driving forcet= B FA} o 2]
(solar radiation energy)2t @& A It} EjF O 2 HE =] 2 N
o A7 B Ao B oA s 0 A A SO T AT
(water system)2} 4} 52+ 8510] AAT} e, A wA S2] CLM ol8h -
el Hh710} 2)7-t7] A 2elef) A o] Tl Zt, ! on B
T2 0] 714 BARS 010 7|71, EAlof| 722k, EopEe equation Eq.(2b)E ZE &St governing equations of physical
G254 Al G vt Bo Ao e PO
A oA S 5 A0 B 2 v
olAe Aol 2 ghel A oA maefojza o200V e 5 B [ wuliae [ sav 12
£ 212 20719] o) 28] ) 2P| 2.2 A1k 9]
0] 4 A7 sof ol 2 A4 Aol T 13 o Dumsaaf | pORAV=B s f T+ 5 (1)
2 mfoleh 3 4 Gk, whebA] B AT A 7] 5 s +/AVP54/ RV
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o] 7] A y2=5A| E1] (Control Volume; m>), 7= A ] &
I (Absolute Temperature; K= (4+273.16), 0= Constituen
t k W@ = (Intrinsic Density of Constituent k; kg m™), &=
Constituent k 5-5-51(Partial Volume of Constituent k; m’
m”), hi= ¥ N (Specific Enthalpy; T kg'), U= Dby
(Mass Flux; kg m”s™), My .=~ 3} (Phase Change; kg m™
s, Ox = 22U A 2] FEKKronecker Delta), Si= Source
or Sink Term, A+ €% X -8(Thermal Conductivity of the
Medium; Wm™" K'), R& 2 A (Radiation Flux; Wm™)|th
(Choi et al., 2010, Kim et al., 2011).

2.3 §|0|E{
IPCC= 1|2 715 1H8}o] m| 2] = 50| G2 vll=
5171 9fsted 321 7R LA of| A B E Alute] 2.of et

2 0 2= =0l ofste] et iyt ulaf 7] 7k o
oji= o ofgt ARt =7]o] B o | wh
| 73A 4At=E vlg] 153 o] T o] IOl g dfjof ol=
o, 2l 717tel| chgt A )2 At= ol sigsh= 2kZ 7 RCP
AluE] Qolm, BARA = olah= 7ld o] olste] 47122 &
FHEoh BAPIAIZ2 2HA A, Q19) A 0 2 Higket 2] 1o] &
U2 E £28RE A0 2 17508 S 7|20 2 519
off ofj ] ] 4=2] o] At Q1 W skFo 2 vebfit 20119
019]2] el & BEARAA 2.2 2. 200 m™ o]t RCP AlUe] =
210099] & BEAZADL 2.6W m”, 4.5W m”, 6.0W m”,
8.5W m” 2| 4TA R L}ro] BRI om ZHZFRCP 2.6, 4.5,
6.0, 8.5 522 WIS Tt (Park et al., 2014).

IPCC 52t 7 T A | A A F == RCP AlH=] 2=
A5tz mojgd o] A o] 9lom, FIt e
7+ 4= 3 kmol Dol AU A Hohs T3 o] 9l o] wiEo
2] PR oS st uf Wre FI S R Q1) At
9] 7|19 @S A= Yeth 2] ok A7t leH, &
3] Hjt} 7p7tolofl of 2] ¥hgko &2 Atmo] A w0 Q)= gt
Lot B Aot o 2 g molof A= a2
9] 7154 E44-& A2 §HgsiA] Fetchs dHAIE-S =ay
1. 9Jtk (Ohetal., 2011a and 2011b). WhA o] & ZFE5}7]
A3l A A+t 715 2 d (Global Climate Model; GCM)Z5-E
A 715 29l (Regional Climate Model; RCM) 2 1125

Hy=

Bi5-So] lu, 0|2 A YA (forcing data)e} 51
Qi

!

=
o

o] RCME°] A= T Qlet. k|9t o]l RCME2 28
o] 7] gloe], A 4= A=, Bo] 4, 33t = 5ol
wfet ;o] Avfof & 2fo]7t A7) 7397 gk wkA RCM
S| = ATE $lote] Zh Ao H =2 RCM 7HO] A B WS
gt =2 A EZ} MeYE| 1 Q1= COordinated Regional
Climate Downscaling EXperiment (CORDEX)+= _1 th 2]
3l ofle]ct.

B ALo] A= CORDEX A A5 20058 7€ 2100
7H2] 9] RCP A U] @ 2k 25 A 2tz 2 a3t
RCM2 2 HadGEM3-RAE Al&-5to] YA =|Qlom, o] 2
=29] FIol = 0.44°0]ct. o] Ak E+= CORDEX 51/
of Joo7 downscaling FUO™ longitude HY+=
-40.92°E ~ 47.96°E, latitude H$]=-26.84°N ~ 46.20°N ©]
c}. o}2f Table 1] tjo] & 5/44-& Yepf it

Table 1. Characteristics of RCP forcing data (downscaled by

CORDEX)
Spatial Temporal Longitude | Latitude Ui
esolution | resolution period
o -40.92°E -26.84°N 1950
044 Monthly | 47 96°5 | —46.20°N | ~2100
3 B2
AL W BE, F7 5 AT oPAot 9L

tid o = 3| Qleh (Fig. 1). By A 352 §I5te] ofA]
of ] o] ZHA Y E YT 2l AsiaFlux] &3f Q=23 A
E}] 2= 5 Southern Khentei Taiga (SKT), Gwangneung
Deciduous Site (GDK), Laoshan (LSH), Kherlenbayan
Ulaan (KBU), Haibei Potentilla Fruticisa Bosk Site (HBG)<]
57} Aol A B2 A2 A-g et

Fig. 1. Study area and validation sites
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10 5719] FE A2 WAL 0 2 AL gLon], 4
3 13 (GDK), B2 23 (SKT, KBU), 53 |17
(LSH), EJHE 1 (HBG)= -2l 43 240 ¥ GDK 2|22

]3] B 2| oo, Lpel 2] 232 A Aol &55hed ]

Table 2. Flux tower site info of 5 validation sites

o} (Table ). A%< B 2.3t 717be) A 2= 7k 7] Zeja
oA A Zata A= 7175 T4 717k0] &alol
A % 27t 0d 5.2 33 Aa g Adsio] ALgs .
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g}

o]
N

1©

rr

Site Location Elevation. Mean Annual Temp. Mean Annual Pr. Land Cover
SKT 48.35°N, 108.65°E 1630 m -2.9C 282 mm Deciduous Needleleaf Forest
GDK 37.75°N, 127.15°E 260 m 11.5C 1332 mm Deciduous Broadleaf Forest
LSH 45.28°N, 127.58°E 340 m 2.8C 724 mm Deciduous Needleleaf Forest
KBU 47.21°N, 108.74°E 1235 m 1.2TC 196 mm Grasslands
HBG 37.48°N, 101.20°E 756 m -1.7C 600 mm Grasslands
400 400
SKT GDK
= 300 & 300
E E
3 200 2 200 R
§ 100 o299, $%%%, _39-39. E 100 A o s c'z.uQ‘
& o . € ., g e £ o . g g,
; " : ", S " 4] - ... a 0.,
g o ° '-‘.35-‘ a“a;aﬁ. P g o |o 8.8 o0
@
Z .100 & RN_monthly (observation) Z -100 ® RN_monthly (observation)
200 <0+« RN_monthly (CLM results) -200 =0+ RN_monthly (CLM results)
2003/01 2003/07 2004/01 2004/07 2005/01 2005/07 2004/01 2004/05 2004/09 2005/01 2005/05 2005/09
Month Month
@) (b)
400 400
LSH KBU
— 300 — 300
E E
Z 200 d___?_c.. e 3 200 e
.5 100 e e, Ouo_l- .5 100 .5_‘3‘3-9_‘ .gﬁ’%h 9’9. Y
B g,.ﬁ !"-9‘ o b-.a 3 geo W, p._e-g o §° LS
T ., o T y X K e "
% °* 88 o-8 % 0 ° 9990" "3,5-'9 * %eq
% -100 ®  RN_monthly (observation) % -100 * RN_monthly {observation)
«+0++ RN_monthly (CLM results) -0+ RN_monthly (CLM results)
-200 -200
2004/01 2004/05 2004/09 2005/01 2005/05 2005/09 2003/01 2003/07 2004/01 2004/07 2005/01 2005/07
Month Month
@ (d)
400 14
HBG
- 300 1.2
E .
E 200 . % 1.0
5 808" 888 e &
fuo | patotii 0 AYRE o
3 o ¢ Sege® "o g
5 5 08
Z 100 e RN_monthly (observation) E
+«=0-:« RN_monthly (CLM results) o4
-200
2004/01 2004/05 2004/09 2005/01 2005/05 2005/09 02
Month
0.0 0.2 0.4 06 . K 1.2 1.4
Ratio of Standard Deviation
(e) (f)
Fig. 2. Observed and estimated net radiation using CLM at (a) SKT, (b) GDK, (c) LSH, (d) KBU, (e) HBG and (f) Taylor diagram of net

radiation simulation data
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4. 21 Y ozt
4.1 RCP A|L}2|2 AlZ|M A=

H AL olAo}= tAFC 2 RCP historical, RCP4.5,
RCP8.5 At 25 AL SR 2 CLMS T-5510] S A,
AL, S 4HEsEAT. ©]F RCP historical AH=E E-8-5}
5ot g o] AE Foff 25 B Alv] .0] A=A
152 ARSI A B HE-2 570 219 ol 24t
2 EFQJ(SKT, GDK, LSH, KBU, HBG)°l| A =
A 2 2 o]t CLMO] RO %5 A} o
1, 7} dlof el ol tiet -5 A1A A5 4-8sk3l

ofl

N

me o
1% of
¢

o
it

o

g
B
ol

=
—

>

|

I

i
jus)
o]

oom N g

4.1.1 =22k (Net radiation)

Figs. 2(a)~(e)=ZYZF 570 A EF9ol| A HESH =
A Hlo]E| 2} CLM K9] +H5 A} Hlo| & & vl gk 12
o|tt. Fig. 2(f)= 2t 213 22| o] &] A= &=E Taylor TH|
o]7138 0 2 LrePdH Zo]™ Table 3-2 ZF 2|7 & 2] Ho]g 9]
BA T AE HER AL Sl

R

Table 3. Statistic index of CLM net radiation simulation data of 5
validation sites

SKT | GDK | LSH | KBU | HBG
Normalized Stdev.* | 1.062 | 0.963 | 1.243 | 1.209 | 0.804
Correlation Coefficient| 0.987 | 0.955 | 0.978 | 0.972 | 0.952
Bias 5.071 | -8.171 | -6.997 | 15.768 |-14.3660
RMSE 11.575/17.87320.193 | 22.304 | 22.728

*Normalized Standard Deviation: Stdev. of Model Simulation Result
Data / Stdev. Of Observation Data (unitless)

+EARF HlolEH = @7 Bofet A 9 A vlo|E Kot
Hop 2 539 AR 8 7= A 0= UEith 2 A
Aol glo|g 7t AFEAIS 0.95 o)A LER 91, st &
THA QA 125E A HofubA] o= 19 Yol A 2F1te
HEo] QL ot o= dE WAL 5 of ] tlo|e 7t
20 2 ool s BANRFS] B4 TRl Ao 2 KRl A
i A1 HH GDKLHHBG of|A= tha ThA: 1ol B¢l
™, SKT, LSH, KBU ©J|4i= v Zhrf] 20| =g oLt A
oot &0 g2 Holt) Bias®] #HAaghe 5.07, gk
15.768°1™, RMSE 9] | A-71-2 11.575, F|Tgh2 22.728 =
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4.1.2 dY(Sensible heat flux)

Figs. 3(a)~(e)= 212 571 A ERRlo A T5H A
= t|o|E| 2} RCP historical 255 A YA =2 ARE-
3t CLM 29| 1% g|o]e]& H|w§t I8 X o| 11, Table 4=
7 2= 59 A=) digh §A4 A&, Fig. 3(He= °l8
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Table 4. Statistic index of CLM sensible heat flux simulation data
of 5 validation sites

SKT | GDK | LSH | KBU | HBG
Normalized Stdev. 0.721 | 1.598 | 1.921 | 0.915 | 0.860
Correlation Coefficient| 0.959 | 0.926 | 0.520 | 0.906 | 0.881
Bias 7.179 | -6.090 |-21.259| 9.580 | -3.613

RMSE 16.619]12.852133.479]15.825]13.543

*Normalized Standard Deviation: Stdev. of Model Simulation Result
Data / Stdev. Of Observation Data (unitless)

4.1.3 ¥%(Latent heat flux)

Figs. 4(a)~(e)= 27t 57112 S 2 B loll A BEH A
Hlo|E et CLM 29| -5 At Ho]E & H| w3t Tl o]
Fig. 4(H)} Table 501 &A| Q1AHE -85+ 74 2= LERd
o}, ARkd o 2 CLM R o7 Ao < 54 7
2o 2 Zrpehfal Qlck CLM & BLo] o] 749 A4 284
ERY] glo]E| e} Bl Wt et BEHA S FHE A
20.279,0.642,0.836, 1.167, 1.4842 L}EF S ™, GDK #]
A ALt a7l 2150l A o] A7k 0.9 A= o]
=7 YRt} (Table 5). HBGE] 74 18 T AF0 2 = 3}o]
7hgo] Uhe X HoU R gh2 7H =t o] 22 o] 2 ollA]
AR O] 1 73R QL o), S| FAle tieliA= 7 &



D. Kim et al. / Journal of Korea Water Resources Association 49(6) 551-563

RO w2l AL = Halr. A o= o 250
|| A3} FZFH=}, Bias, @ RMSE Zro] =24 Vet A gt
o] MiF gl Totol= 2 molgrtal & 4 Slrt. Bias O
22758 3.426, AHZEE -20.1130] 5, RMSES] H 47+
10.501, g2 31.2200]t}. SKTLFHBG 2|5 ol 4] oFxHe]
a0 Zgege] HolZl shu, Mg ol tisiA = 2 R ojs)

AL QM-

Table 5. Statistic index of CLM |
5 validation sites
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atent heat flux simulation data of

SKT | GDK | ILSH | KBU | HBG

Normalized Stdev. | 0.642 | 1.484 | 0.836 | 1.167 | 0.279
Correlation Coefficient| 0.869 | 0.745 | 0.928 | 0.878 | 0.941
Bias 3.426 | -9.683 | -5.886 | 5.957 |-20.113

RMSE 14.086 | 12.845 | 11.323]10.501 | 31.220
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Fig. 3. Observed and estimated sensible heat flux using CLM at (a) SKT, (b) GDK, (c) LSH, (d) KBU, (e) HBG and (f) Taylor diagram of
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Fig. 4. Observed and estimated latent heat flux using CLM at (a) SKT, (b) GDK, (c) LSH, (d) KBU, (e) HBG and (f) Taylor diagram of sensible

heat flux simulation data
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RCP 8.5
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