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BT ENIAMAERE £ - BEEBZ LR
R - ERRMEERILE
RS IBHEE R R KAUES -
LA/ NRIBE T BN R G958
BREVE ARRIEITEAYE 772 1.4 (Bubb et al,
2004; Bruijnzeel et al., 2011) o BEZA{E {54
PREEMNIRITERT—/ NSS4y - HPAlZEEEAR
FRELEI 2 041 - TRE TR A TR
ZIREYIRE  FHE R EENEYIZ R
Z\EE (Bubb et al., 2004; Bruijnzeel et al.,
2010) -
EHEAMEEE BRI KRG -
TEKETTH » EHRLFFAERERR
HHh 22 R AE YR N ZEREAER - (iR
LK EERERRRN  FKZEY R+
¥ % T 48 A4 1T 72 1 7K S B 7K (horizontal
precipitation) » $2LEE EFE/K 2~ M FT FHZK
ETAERAHE  EHURRIVERE I F
f A MR dmAT A AR VI AR AE )
AR AR ST - FI K S TR
JREY > SRETE R Ak SN IR

7K & (Still et al., 1999; Mildenberger et al.,

I

2009; Fisher et al., 2016; Schulz et al., 2016)-°

WE ERE EPRE 112

FEREE T EHE GIHE KGRI AS
B sE TP CEE R E B A R0
5} (Photosynthetically Active Radiation >
PAR) » JRE R EFFHCARAVEUE - [z
% (shaded leaves JEHUZ T TOEETEA - B
1A B AT REREE AR 0T A i T T B
B4 {7 75724 (Knohl and Baldocchi, 2008;
Mildenberger et al., 2009) -

PR T (2020) 7 HL R 122 18 55 75 AR PR HY
b5E - SR VE B B H EER AT R
A LRA NN E R E R AR - H
SRR PR ARAE 208 T B s 0 AR AR R
EFZEHM) TR - (K T KZ 57 BTk
W EILERME SRR L TR
HAESEHIER K - BRIPAEER EXE
Y7k (canopy water) > fii LR AL FHE
IRFZ KFZ IR - el KK & LUE 25 5% 1
AEERSR, R EFAMAE R E R
ELTRY B 9 BEHER » AR — AR R (A
EHE) A 12 B R VBRI E
FeHRAT © BREEIRRE ZKRZIN  BR
HEZ R 8 /KA FHREEHE - M)
Z A ] AR B AIERR - BEEZ M
ORISR R ETHERER S - IPE A FES

TR TERER o
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PAMAERIEEIE 2T - RERBR(LIERL
=TS RS - I RE R
SR EA R R 1R A
BENEFRENER R - BRORES
R 52 5% ¥ HI J5 F2 (Clausius-Clapeyron
equation) » BEIR17K SRR DALY 7 %/ CHY 2R
HITT  FKRBEAEE ~ RIS IE
DI BRI KRB IS O - FIAE R
& BRVEZ R AAEERBORERE N
ST RSRIBEAY AR A A AR
PR 7K o3 8 2838 B U P B RA 15 AR
Yige - HAREERE 2N > BURBRHYEIR
B 5 SR LB & (stomatal conductance) i fi[l
(Stewart, 1988) » JREHESMEPIZEECEE -
FEILRRE S KR AN E N EHZ A K-
PR T BRAbE YR E AN - 2ER AR
IR > R H KRB EATE
S8  ETEYI IR Rz 2 — &1k
bR EATRTTHRS - RS R PR AR FE A
YA HE T (2SR FL4E/ N (Ainsworth and
Rogers, 2007) - iZ{EBUER: T 2800 &1F
FREVRER Z A - R R LR A Y 2R
o (i DI KRB B R E KSR
AR S BT A ISR - 2T
EBZ N (FEREERE
7o A AR R RS S AR

=5
K
=15
K‘

= FU+IUH

T 1 (2020) By BT FEFTHE Rt TR /KAE S

TRV > FPT A DU 25 fetet
et 7K 2 B 8 FEE 20 SR M B T i Y

T - BIKEZEEEERRATKRE
B3 Rith 2 n] R Rl BRI i > 2

—H—/—~

R B EF ARV E SRR -
{828 MR KB - EEREE DT
2% AIREFLUBERIR (L N EHE M PR
SRAYTER 5 TR KR D - A2 RE R
TTECTARTT 2 RV RCOR (R EZE A S AR
H R et /KA B Ry k) TR E 7 R dat
T KRV Y TE B BRSO © et KA 2RO
TR TE R B E KAy - HRAE S
FKHVEEITE R R BEKAY BE4E (7
2020) - fij Shiu et al. (2009) 53 1961 &
2005 28T IE R GOAE YK &
T SR ALK E S AR - (HIFK
SERIESRAR AR [ 5RlE KIS BN S -
A/ INPR (B A5 FEE AR 7 AR A 55 2
fE7K)8E /D ~ KPR (B8R B AR 7 A0 A
His 2 KB HIEIY -
R B AR Oy i A %

AR R A ARG EEH ARORT KR
Pttt 28 B H IR K E(E 1) 0 2
B R A A THE AR KR - HEHI
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Diurnal Cycle of Canopy Water

1 CL & LHC
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0.8 —— | HC
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E04

0 2 46 81012141618 2022

hour
B 1~ R Sy R R I (CL) R EE i (LHC) K & R et S B T A K 8 1 fae
A[EE[EING BT SR K A AR - 3 (ARRTHE » IR ARG HE
F e i sa i K ARG lEics B ESERARARSE -
(Dunkerley, 2021) » R 15 [ /K 54 725 B 5 AL EEAARE AR M

2T BHEKARERCD © MAERIEZ R MARME S b By AERE - HE
T > Shiu et al. 2009)JREMBEE R P a8 WAERRRIRZ EHZATE - (EREEE
WA RAAT SR - T BRAE - RoKBURE R S EhREE - &
AMEIRETRTT ~ AH S R (YR SRR EZR T ARERAEEZEYZE
T Bl RS ERRE RS K B BOOEESE IR - EEH A
BEHFRBEAMGE T AGR > RHERKE WERIICCRIEEREZEZ T - RS
ELABEE AL > BRI AR - HItE BHESHMAN IR E g E
HElEK R AR R AR ATREE IR - NI E TR AR EZ AR
FEEE I RE GBI R K B (L > Bk PEZHRABP 280 RITELZEEEA
SRIEERIEKZEE AR > BUVRIEERE  TAEEEIESAMACCR I TEERAYEER] -
WHPTERGEEME S W AN A BEiE AT AR SRS RO B R R SR
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BB Rod gty o KEUH > DU R
EIAEIR S ORI REHENER - &
i B EAR AR - [BoK ~ JRE - M
R R A BRI L > EEFE AR
ARSI TR 7K Rt 2 B T 2221
HETT e = R 2 N EH A REZ
FlINyR 2 -

=~ BIRERET A

A B g A i & B R E R

(Community Land Model, CLM, Lawrence et
al., 2011 )fE BRI 7K 2 e BIERAEA[E
RAERTHE TR - 12 FEEE
Yl R SRR > IR S8 - —
AR = SRR R B A R Ay
RBEAL » BIK Rt ERAE B MR F R
B EZ MK R EREEZ AN
BN T AR B E e K& K
I B A R - R T A
BB E R SRE B (AR
‘R.#H (atmospheric forcing) » AL
e KE R E TEhE K B AE A [E
IKIZRE N HBURE I, - [ RUEREE R
FEFR S BT A0 R 72 SRR SRR SR s
il DISEBERACRIEEE MK Rt

= FU+IUH

AL o DUNER M 48 AT &
K~ B E et -
(—) BUES
1. SR

f# 0 (Chi-Lan, CL) Ry— £ ir fA 28 SR

HIEREZ M 2 FEAREEZ N
HE&NF 3 B R —HNEZEE MR
] - &t 2009 £ 2011 FF R EF P RA
X8 15°C - HOR#AZLY 2°C - FREL
3720mm - [E/KEZHR G PG HEE
PRARES - (A BE R ~ Pl 7 2 e 7K
(Chang et al., 2002; Klemm et al., 2006; Chu
FEARJTIH - BEREARA R — 5

BB HELEEE R M

et al., 2014) -
&k gt T A
(Chamaecyparis obtusa var. formosana) » 15t
R
Gu et al. (2021)}/ 2015 Z 2017 FEHJEDH -
s 27 Lt dek 2 A R IR FE B (Leaf area index,
LA/ A 3.3 & 5.7m?/m? 2| dWEg2
e s I R AR R T A I A b &
e i
E5(24735'N, 121°25'E) @A VSR & & 1650
N RALE > A — B A L3z - fR4E Chu
W LR T R Gt

(ultrasonic anemometer) fl1 4] YN 45 R EE 7y

=4y 11 £ 13 AR (Chu et al., 2014) »

4 E(Chu et al.,, 2014; & > 2020) -

et al. (2014) -
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Mri#&(infrared gas analyzer) » MR T 1) TEHEA: 2= FIE B R KRR 2= 25

Zjt(eddy) ST REZRBLIZE  /CREWTE

TR LS B (covariance) » A {S-FTEE &8
BanEEvmE - nEEVEE - S biRE

BEERREB R RMRACH]E - BB
IVEHERIRES RN RS SRR -
SRR - RIDEERANE - RBE - B
[ TRt/ N —ZERVE R (Chu et al.,
AT FE(E P R T A

£ 2011 FRAZ KRS R RRMIE
DABGEN i F AR -

2. EFEMIEEE

2014) - =Y 2009

3 % f7 (Lien-Hua-Chih, LHC) s — B fir
NEE P EIARM - REREEZ LN -
B 2009 £ 2011 T RIRLT B
19°C» P HORALIE 7°Chika » K E
FIEY Ry 1894mm o HAE M Ry 2 TG R 4F
Z FEEERIAR WSS 17 AR R
HEEREIS LI 2.5 & 4.5 m¥Y/m? 2

S e

(Chen and Li, 2012) - 3 % i 3 & £ (23°
55'52"N, 120°53'59"E)E A/ = 54 780
AN AR Mt & N U T e ol Wik i =
/K7 & (Chen and Li, 2012) » $2{EHE

MR ~ REDKERS - S - R - [
TR N —ZEAVE R - ARIBIE s e

F S EE M R AR R R et K B Y B 2= 2 ([H

B > LR FEE A B e A B R R
2009 £ 2011 FE M [FE/KEEREH R E

TR - B R S AR PR AR SR
bb#s -

(O FERERGHEER

R B A SN L R
% (Taiwan Climate Change Projection

Information and Adaptation Knowledge
Platform, TCCIP)$2 {H 228 i [ i KU S (5%
GRS ERHE RbTFT R E A LB - A5
[ Fffc 1984 % 2008 £ HIRAM f5izt(HIgh

Resolution Atmospheric Model) &} A FE s

LI WA WRF R UEFTEI I RERY
SRIEEERL (i RN AT s 2 4t

(Fg/NRF—2E » ZE AR IEE S5 /0B x5 N HE»
EEHT(E4EE - Bl SR R
R EH i~ 7~ dRS—EEES) > i
1EFE s 5LHA(1984 % 2008 4F) . RCP8.5 2
T A—1H4EOR(2075 & 2099 )£ 25 A
EORHEHIAZSE - WL 72 S ol S A
HUBUHIEDRL - FILETAY R SRaaiE - TR
TEAEBE LT 2 A8 e 7K R =% 268 B 2 521
ke -
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PN S S A= NS - W=
(Community Earth System Model, CESM,
version 1.0.3) tf {1y [ #F, 155 =X (Community
Land Model, CLM, version 4)3 R R HE,
& el K it VB GE & 0 WA 7y
Ryt Jig 7% %% (Canopy evaporation) ~ jif i 7
#Y (Canopy transpiration) k¢ Hf 3% 7% %%
(Ground evaporation) = {[& 4H E - R %
Oleson et al. (2010) » CLM HriyfEH4E BRAT
R RALHPUZIREE Collatz et al. (1991)
Tzt Ball-Berry fHAIARETEL - 1] Cs1E
VIR ETE FHRIZ AR 4548 Collatz et al.
(1991){&IEHY Farquhar et al. (1980)Ffyf
RIPRGETH - TEprA ST 2 B ALL
= R BAEERAVEUHIE R R BaEh it %
AR YRR IR (B & RO - 8%
J& ~ Pk~ JEUER ~ 5] N RFRREST ~ SRJEE -
H @SR HROR - TSR R RS
BiSH s BUARDR R ELLE HE/N
I 2 R EIEA) - T - DU R,
[t A RS - 2 BT B SRR 45 SR -
R = P R Y e B B8 2751 (2020) - 5%
JE 100%;i7 1 &k Bt EEAe! AP EE IR TS
4.6 m’/m? AT EEEEE . A&
#2 /K2 AR5 (2020) 7z 2 0.1mm {2
1E s 0.2533mm o s SN (A AR

= FU+IUH

ENOZESHIEE > MRERWNEZ
et K QAN B 2 1t T S AR ) T 3 5 T
FITHEHIAIAR T AT K& - BIEEZE(L
HORTER 2 T e AR RERTHERS
BEAUFE P RIEBER S B EZHIN 250
FYMOKEMSGS D R AR R NN E
7o H RS B il

A 9% £ % 1 (2020) B2 Gu et al.
(2021) - ELETEUHIER CLM gt 2 e /K &
TEENGE B AR S ERES CLM YRS,
R o PR 2 R SRR et kA5 st
E/KE(E 1) > SPEmMER LT 6:30 Hi
=fE > MR EAR . B RIERCD T
o1 (2020) M FHEE SR HEDHI S B4 6 BEAHH
B — R B E R IE R (K9 B 9 &)
BORIVEE R R - BEAATERGTEUNER
REN— R 7 a2 9 Bh)Ed
CLM 15iEite! et /K B A (R fE] (N AF 1 )
AR S B ILAERIEUR CLM REIS A
KEGTHEIRTE R Bz e aEs - HEd
K& H] BRI KRS THEE R R 2 Y 78 2
& ° Gu et al. (2021)f1EEHE CLM Bt Fef#
wmERENNERvEE - BB AM
DY HIBERAURE - (HE RS RE K
BB R - RIS SR 3 (W
BUHIEAR 5 FHBDHIRE KRR 1000 24
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REFERRRA T IIEKE - ShHEK
HRERIOVERL - Al CLM BERSLEEH B
EAE DY BE S & H fEERERE Ko = 1 -
Gu et al. (2021)[FJIFELEE CLM 15 RERY 25 AR
B R s R I B e R AR _E AT
BHRYEIROMERE - 8 —FAEMELHIH
TEERAYAS - BIAEY B 11 B e -
FEABHFERIFIA CLM HETT — Z 1A R 8
S8 MHYER o Wh -

Ry T ftatiet K AR R K &8 KK
SR HY S L AT R T U4 A e -
CL ~ LHC ~ LHCx2 J& LHC_light (£ 1) » 4351
A FEIR R Rt e F T A [E] /K AU AR
ES - oKL 2B AR EE
SR 2009 2 2011 FFEMZEE - CL K
LHC & g il A o E A 7L 2009 2
2011 FmEE B [F/KE ([ 2a); LHCX2
BBl LHC Z [ /Kom e ig g fy - HAE
AP E B CL AHAT - H /KGR AR [E
([ 2b) ; LHC_light EERIEIH LHC Z[#/K
Bl BEREHESERRG A 0.5mm/30min
ek 7K ( BT 58 15 P 2 i M0 2 e S5 P /K
SREEEAL) > (£ 94 0.5mm/30min HY
27K 5 BN CL AHIED  FE4RFT R
CL 1 LHC R ([& 2c) »

By T ftetiet K & Rt il EAEAR R R

SRR

Bk e 118

fBs2 98 FHYSEE - M R T AR B e e K
ARHIASRIAT - Abgaseat-EaH S -
CTL ~ PREC ~ T ~ RH ~ T_RH ~ 2xCO2 -
T_RH_PREC_2xCO2 (¥ 2) 43 HIR RIS K
AR FEIRRIRIFHVEEL - AT
ERLERERR ~ JRE ~ T R S EhRIREHY
Lo CTL Rl i AR BRI IE RIS
2009 £ 2011 FFEBMZFrASH - HEA
Kt 2 IR AT e Hh B N — S R
H SR/ N —F - [R/KER B
iyrasne SRANE SIS G- GiENIDSE
Her 2B EH-PEE - Hlte
TCCIP Eifth AT RERY SRR EE R BT 5T
G RIEET PR BN B R TCCIP
FY M SC RV ERHME R ASRGRIE > 1T &K
TCCIP JRE S BRHA B 40 R 2 R A
f& 2009 £ 2011 FFHYBHIERDLRES © T &
RH BB A CTL 2 R BEEEE 2
P IA TCCIP Bl H 3 o R S
iR AAORYZ R A fER - o TR
BRI S RGBT R SR n Y
HATII#ER © PREC EHERTRIE TCCIP [F/KE
TEHE B8] H 3o FRE SRR e ARy 722 5
A CTL /K28 i ERHEREKE
B IIAZ H (3 FH kK &2 bl R L
BUEKE M FTAR EREKERE - 1R
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KEFEE Er-J1LEA
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=20
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(a) Frequency of rainfall intensity
(excluding rainfall=0mm timesteps)
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(c) Frequency of rainfall intensity
(excluding rainfall=0mm timesteps)
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(b) Frequency of rainfall intensity
(excluding rainfall=0mm timesteps)

e
ILHCx2 -

10 20 30 40 50 60
intensity (mm/30min)

2 ~ bt#Z(a) CL J LHC ~ (b) CL k2 LHCX2 ~ (¢) CL Jz LHC light 7 [#/K58 &R #1106
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DU L EE R (SRR ~ MHEEE - K- —
SALBORE) - S S AR T
ARG e 7K Rt R B SR &R S XU -

55 Ry a5 ren R e B! e /K B 20
B E  JREGt T3_RH BER(R 2) - 1
2L T_RH EERAHE - M7 T3_RH &
SEPAIAZR% 2 TCCP SRS (L - DLEFT
AHER T A Z AR 100%: 7l

S By 100% ¢
=~ TR

(—) SRR EB AR
(G - |w

T3t TCCIP $R {7 PSSR DL T il R
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s > ARV EZAMARE
1 o &EFIEFRL 3 ¢ HIvAXRFt
% ([l 3a) > B Shiuetal. (2009) & (&
BREEER S 2017 YR 26
tH) (B RBUAE TS 2B R
HEER SN RARAER - 3 (ZER
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FEHEERAKAE RCP8.S THIE N R
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H 5 =i H s EORD (iiE g o BIFE H 1%
BT - B RAVTHRES 2% - B TCCIP fiy

= FU+IUH

FEft R 2 B EAHE - DAERIBE SR R
T EORHY 72 2 T RE Ryl 2 BRI LAYA
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foKER S > RIS TCCIP BRI KB D
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(a) TCCIP end of century (b) TCCIP end of century
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Apomawl 20 Apomaw‘ o
—Canopy E
0.17 —Transpir.
— 0 <
3 e
E =
-20
-0.1
0 2 4 6 8 1012 14 16 18 20 22 0 2 4 6 8 1012 14 16 18 20 22
hour hour
(c) Diurnal Cycle of (Saturated) Specific Humidity (d) Diurnal Cycle of Stomatal Resistance
1 S Apomawl 2500 S Anomaly
--Q@2m —SUNLIT
0.8 1 —Qs of vegetation T| 2000 - —SHADED
0.6+
—_ ~1500 -
2 £
20 1000
0.2r 1
500
o< . ___-==
0
0 2 4 6 8 1012 14 16 18 20 22 0 2 4 6 8 101214 16 18 20 22
hour hour
35 (e) Diurnal Cycle of Photosynthesis
- -CTL
301 —2xco2
257
c??
£ 20
©
E15
T10
5

0
0 2 4 6 8 10 12 14 16 18 20 22
hour

13 ~ 2xCO2 A CTL Z(a)fifet/KE

* OEERERRE - ORARS/KREQ@2m)HER IR

F& 22 B AT AR 7K SR & (Qs of vegetation temperature) ~ (d)F5EE M PeIEMRFLIHIT ZRHEER -
(a) ~ (b)E MO IR 2= B —EEE 2= DINEIE - (e)F CTL & 2xCO2 Fy¢&1ER

H e -

“EALRIBRERT 2 T BRI
I SR RIRCRIE LRz
AT H(B 13¢) » BETRIEILIRES T > ik
PR FARAR— LS £

A ARIMAERSLLE N T ZREE R
TE)IE B 7 HIGR B S 7 R AR 6
G5 > RIEE B R HORE_ETH(E 13¢) ©



135 KSR

(R) RizEBHEREEBHFMAIERN
FE&

HACRRIEEE T - FFE/KHRE AR
sl KR EN R R B 7 BT KRR
SRR K Y 5 SRR BT
BIRIE % - RIHSBERCE AT
KRR AR KR _EATAES
SRR K &N I E S bR
THZT > Rl e K &I B E
B R A LAY/ NI R D B TR PE R AR
KR & DL BB A A 280
il T_RH_PREC_2xCO2 B Bajifa af A Ak MU
TNRFEIRFEZ N > B E AR
7K R B R A 5 SRR
BRUE 1 FH A [FIH S A A 22

ESRom ~ HENRE ~ BKR S qbhK
TR EIRFAE - Tl /K & RIS m R
RAVIHENRE ~ BoKigss « R bhiRE
TEStHTR > BRI S > i /Ka R
CTL $E 1% 0.74% (& 14a) > BRI KA
BIRIE S LI R T2 /K GRS T A EE R
P K ERREROR » BRI KSR
EHVENIARTE R Fmh R 2 AR K
SREAVIEN(E 14c) » NEEAERETESE T iERL
Fa /K GRES TGN > R M hef e K B AR 2 (18]
14a ~ [&] 14b) - KEZMITHER: - 55 RN

= FU+IUH

¥R ERKRESZRSE - ST EREE
ZEER RGN - FRTIIEE 7K Y SRl e 7Kk
b WERHAR A I 25358 V(] 14b) - SR
FLERST > BEPR SRR T T & (SRS LI DR
{EFEREESE N 222 S LHRE T
2 SRILIHTUE NN > {2EE 2xCO2 tPHYSR

FLEHH U s/ (& 14d) » SRILENZ T
Y B RAVZERCE R - e ERTIA

LA B TR (8] 14b - 8] 146) -
WY - P TRBCR I - HLPT
EERRED > PR - R -
Hk B LB IR T SR

R (] 14e) -

IR

(—) RIEBETHEKE KR BEER
K&

B3

RIEEEE > KRR ~ B %
JKEE Z EAbhRZ A  IE LR EIRE DA
AEHT A EEL EHZAMAYRE R BKSL
B2 > 4lE 15 Ao (BB A RS2
SLEE N ZERIHEE 2 S(EIEA
EINTFE 3~ R 4) - AHFUHRBAAAE
TR > DB — (SR (S B - SR
B EBARMENFESENET > /K

gl



——OfF+=H

i EEUE EDkE 136
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2% 3+ CLM fEfisE B EREN(T ~ RH ~ PREC ~ 2xCO2 ~ T RH_PREC_2xCO2) - $4{H HhFia/ NG &

BETEAE]) FEE BRI CTL 3 1CED) < () U E sy EbFn B 7 CTL
HYSE(E o ” £ RIEEE | (BRI EE - [ 1" R BB -

S\ % T RH PREC 2xCO2 T RH PREC 2xCO2
+0.061 -0.016
_ -0.04240.127 | -0.00140.004
iR N 4+0.076 4+0.038 (:9.03% (0.32% +0.00340.131
[mm] (+13.13% (-3.53% +27’ 150/") o '790/") (+0.74%+28.12%)
+16.16%) +8.12%) N e
832x107 | +2.11x107 | -7.44x107 +1.28x10°8
27 +9.94x10° | +4.48x10° | +1.99x103 +1.35x10° | -1.28 x10°+1.30x10°°
[mm/s] (-12.75% (+3.24% (-11.40% (+0.20% (-19.55%4199.42%)
+152.27%) | +68.69%) | +304.62%) | +20.68%)
22.04 +0.52 -1.82 +0.031
=R +17.94 +7.85 +14.34 +2.033 3.13+17.92
[W/m?] (-12.75% (+3.24% (-11.40% (+0.20% (-19.55%+112.12%)
+112.24%) | +49.09%) | +89.70%) +12.72%)
>k B +0.97+7.85 | +0.90+3.30 | +0.48+4.15 | -4.70+10.67 ) 434726
N EY -Z.4a45T /.
W 2; (+5.52% (+5.12% (+2.76% (-26.89% (13.91% 41 46%)
m - . .
+44.87%) | +18.87%) | +23.73%) +60.96%) - ’
-0.209 +0.080 +0.011 L 0.07610.156
oA 1+0.494 +0.251 4+0.199 ('+10_84'0/ -0.02540.443
[W/m?] (-29.71% (+11.42% (+1.63% 6 '440/‘; (-3.59%+62.95%)
+70.22%) | +35.66%) | +28.32%) e
- 1.28415.76 | +1.4946.50 | -1.33+10.40 | -4.60+10.87
i B 5.59+13.50
B © -5.59+13.
Wi (-3.75% (+4.37% (-3.88% (-13.45% (£16.34%£39.50%)
m - . .
+46.11%) | +£19.00%) | +30.42%) +31.79%) - °
g | VLOAEIT33 | CLOTESE3 | 41234924 | +4.2559.86 11310
LA ‘”3\ 2 =0. 1 .
["F;V e (-24.06% (-2.33% (+2.67% (+9.25% 14.63%125.55%)
m - . .
+37.74%) | +12.26%) +20.13%) +21.49%) - °
+0.00047
o +0.1240.48 | -0.03+0.20 +1.3842.92
kg 4+0.056 +1.6743.27
(+1.88% (-0.51% (+22.20%
[umol/m?s] (+0.008% (+26.90%+52.76%)
+7.81%) +3.30%) ) +47.14%)
+0.89%)
3 -113.21 +5.14 +271.70
F ARSI +0.99+12.11
) +84.50 +24.35 0019 +444.20 +140.994479.20
o (-1.24% (+0.06% 0 '130/‘; (+2.98% (+1.55%+5.26%)
S/m .
+0.93%) +0.27%) = +4.88%)
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L -104.41 +567.90
F 3L R4 +8.87+35.30 | +2.434+26.03
. +92.88 +733.08 +458.89+785.55
(%) (+0.09% (+0.02%
(-1.07% (+5.85% (+4.72%48.07%)
[s/m] +0.36%) +0.27%)
+0.95%) +7.53%)
+108771.83 +14025.49 -157922.63 +1014.96
v X Bk &w | £321040.41 +159861.78 +373470.60 +10844.21 -28944.51+413443.22
[J/ m%day] (+6.16% (+0.79% (-8.94% (+0.06% (-1.64%+23.41%)
+18.18%) 19.05%) +21.15%) 10.61%)
+284838.53 -30730.54 -499.05 -1693.05
s e R o +241064.41
"R | £127157.08 +35412.74 +984.98 +1235.20 12784225
[J/ m?day] (+74.03% (-7.99% (-0.13% (-0.44% - '
(+62.66%133.23%)
+33.05%) 19.20%) +0.26%) 10.32%)
+169832.43 +98646.57 -114986.66 -399329.77 246312.95
v X A +404392.91 | +155379.83 | +273632.75 +368947.68 +29284607
[J/ m*day] (+5.11% (+2.97% (-3.46% (-12.01% - '
(-7.41%=%8.81%)
+12.16%) +4.67%) +8.23%) +11.10%)
-830562.30 -69494 .54 +104782.74 +363812.31
, . -437971.46
v X ¥R AL +414786.76 | +110474.27 | +245610.65 +332593.74 498755657
[J/ m*day] (-18.76% (-1.57% (+2.37% (+8.22% - '
(-9.89%6.50%)
19.37%) +2.50%) +5.55%) +7.51%)
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F 4~ CLM fRERSHRELE(T_RH ~ T3_RH) - {9082 KEEHHER 3 HH -

RE\ F % T RH T3 RH
iz +0.045+0.061 +0.21540.239
[mm] (+9.71%+13.04%) (+46.07%151.07%)
21 -6.30 x107 +8.56x10°° -2.97 x10°42.50x10°
[mm/s] (-9.65%+131.26%) (-45.58%7+383.08)
S -1.544+15.52 -7.29449.81
[W/m?] (-9.65%%97.08%) (-45.57%+311.59%)
=k FAT +2.0048.15 +0.514£20.46
[W/m?] (+11.42%+46.58%) (+2.93%%116.94%)
B odog -0.121£0.405 -0.501+1.275
[W/m?] (-17.25%+57.65%) (-71.28%+181.32%)
i R +0.33+15.09 -7.27441.70
[W/m?] (+0.98%+44.15%) (-21.28%+121.97%)
VR AR -12.14+17.44 -29.92+46.89
[W/m?] (-26.44%+38.00%) (-65.17%+102.14%)
k& iEH +0.09+0.52 -0.0741.60
[umol/m?s] (+1.41%8.36%) (-1.14%%25.84%)

FaAtrErsE)
[s/m]

-109.51+88.07
(-1.20%+0.97%)

-303.54+271.18
(-3.33%+2.98%)
* %48 %
-327.16+224.56
(-3.48%+2.39%)
g Fh §
-280.06+308.89
(-3.17%%3.50%)

FAVIEFUEE)

-98.07+99.78

-283.99+283.59
(-2.92%+2.91%)
-296.194251.04

[s/m] (-1.01%1.03%) (-2.96%2.51%)
LA F
-271.86+312.14
(-2.87%13.30%)
voX R RS | +110842.454250215.56 | +422532.404+961078.37
[J/ m?day] (+6.28%+14.17%) (+23.93%154.43%)

"R s

+244071.68+128914.14

+1051904.424+478560.12
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[J/ m?day] (+63.44%=33.51%) (+273.41%+124.38%)
R 2] +268461.77+383251.39 | +413463.74+1051182.32
[J/ m?day] (+8.07%+11.53%) (+12.44%+31.62%)

BT R -898987.23+420770.39 | -2183922.74+1142074.21
[J/ m?day] (-20.31%49.51%) (-49.34%%25.80%)
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Abstract

Cloud-fog forest is known as a forest ecosystem governed by frequent fog immersion. Fog
plays a vital role in maintaining the ecosystem’s equilibrium in montane cloud forests, where a
large amount of canopy water evaporates in the morning, being a critical factor for fog
formation. Recent studies found that precipitation, temperature, humidity changes, and elevated
COz concentration under climate change may affect the canopy water amount and surface fluxes
in cloud forests, but the mechanisms remain unclear. We explore the changes in surface flux
characteristics in the Chi-Lan montane cloud forest under climate change by using the NCAR
Community Land Model, in-situ observation from Chi-Lan cloud forest and Lien-Hua-Chih
forest, and future climate scenarios from TCCIP modelling outputs. Results show that the future
intensified rainfall is unfavorable for canopy water accumulation, while more water vapor under
future warming leads to more nighttime condensation on leaves. Elevated CO> concentration
does not greatly impact canopy water amount, but the photosynthesis efficiency is enhanced
and the transpiration is suppressed under higher CO, concentration.

The combining results show overall increased canopy water under various climate
changes. It promotes strong canopy evaporation when sun rises, but the total daytime
evaporation still decreases due to the decreased intercepted rainfall. The response of canopy

water and surface fluxes under rising temperature mitigates the impact of higher precipitation
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intensity on cloud forests. The regulating factor of vegetation temperature plays a critical role
in the increasing canopy water under a warming climate. The increased photosynthesis under
elevated CO, weakens the local change of CO» concentration, implying the importance of
vegetation in forests under climate change. The atmosphere can interact with the land surface
through the adjusted surface fluxes under climate change. Therefore, future work may require
coupled land and atmosphere model simulations and considering changes of fog and local

circulations in the future scenario to explore the impact of climate change on cloud forests.
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