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AHZE(E F G R B B B T G T 2 (TCCIP)FT A Y & B M a4 LR DU 55 TP B
MR LR S (CMIPS) 12 (AR H S sni &k > srfraE 1960-2005 4 7-9 HAVEUR °
DIt SR A 7574 (CTX B2 EHF) sPEEDHIEMSHIENR - SRR AR BURAIRF R ED
ARSEAVESR - BUEL CMIPS fEXAVRVR S AR - SR faIBlsR e H A0 - 1Y REESRAEE, -

EBDHIRTR REBUR G - B QB EVRE AR - PEILAC AR BV = B & [0 75 A 058 -
Rk a B SR e PR AU T RE R > MAEEA TR > EE R - AP R RS 2 30
—ERAVEER o BRIEZAN > BB SR BUR SRS A0 - 200hPa AYER ) fir i RERE P A BE HYK
Fl > e EEE H AR - EFRIEATEEPH - Y IEEREINE - saEfiE > a8NE
GRS S HER AR -

& CMIPS B RHEG AR EEBVRHVEEES, - SERBURAAERS 5RIE IR AR > BUR
HAFF 4ETIRE P AL 5R FEE TS S DR BRI 5 - DABRAERVEIVRI THE R ARtE » RACE B RE M BRIk bAZ EFEHIAE (&
SRR TI(RCP2.6)IEEL T » AIGIEMEHEVRA B AR - R s @& o B GHRES
RS - AT - FEmERS 80 I (RCP.S)YIEHT | - 21 e R & B H i FAT nl SERL i BURIREE
BIELL 21 HECREVIRAERETERRAVEVR S - A 2R ORI E TR E REVREEE - AFH
2 B R BUR R RIS Y RS IR B R BUR BV BN R - MR T e@E e L
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B T3Esan Lk NEHHUR AR = 7
B EIREEEINE] - (LR MESEN
2SR LAY A TR
BEAN > SR S A RS - AEFS T
BUR - MR R R 2T AR S
fngizli(Founda et al. 2004; Alexander et al. 2006,
2007; Della-Marta et al. 2007) - fFiEETEE R fREE
BN > HE(012) 23 & H B E
FELEH ETHVEE  FFEQOL) DT EE AN
{EDHIE =0 H 80 - WA EBERVAER « TE(E
a8 BETRE RN PRI 0 8l H {H
I#(Collins et al. 2000; Zhai and Pan 2003) -

BUR B— (S H B sOR R - B
P — BRI > SR BRI YA RG R - 5
FEBIHRE £ 96T (Gaffen and Ross 1998; Semenza et
al. 1999; Naughton et al. 2002; Fouillet et al. 2006) -
W11995 5= Z fIEFHYE RIS R 700 2 A\ 2452003
2006 AR 2007 SEAVBIONEL RIERGET 2 4 dafit
FEFRE 5 2009 FEMNAY BV REEEE R _ERERHYIE
5 3 2015 - H AN s R @ H Sk b
NP EiKRE ;2017 4F 4~5 H » £IREHEREA
ZHEBVR L - bR T EEIRACED ~ PRI
GRS EATS - SRR ZE 167 AL ER
BHHITE - FOBEFTFREHALE  EEQ
RATSHE - AP SRR - BEETFRER
HYBRAR ~ 58 8 DL R 57 S IR ] ' 7 B Iy 8 35
(Collins et al. 2000; Frich et al. 2002; Tryhorn and
Risbey 2006; Jiang et al. 2012; Perkins et al. 2012;
Perkins and Alexander 2013) - Perkins and Alexander
(2013)#11 Collins et al. (2000)£Eb/T FE BN HIER
I SR BURAYARR 5888 DLURRP T REIIE —

St re s

T HAORBRLGREN A BE AR - Jiang etal. (2012)
A R R R e A T e i S g SR R
Fehs » [EIBE 2 B B R I A B R (i 3 -
FAI &S AR [E R 2 FATBON IS » Della-Marta
et al. (2007) > M PEERAY H i S0 &R 45 PEER
HRAUEniRE 1880 FHREZEFI N (S0 H B2l
RERFFEIF A A BE R0 - HEEATA - 2
B EEERALHIEIE - M EIR AR SR
| LA F] - Tryhorn and Risbey (2006) fg [T
Canadian Global Coupled Model (CGCM2) » 1545
REURNM @ EORR AR R EE, - WE TG
Be#l & R EE A B EE st & (Coupled Model
Intercomparison Project Phase 5; fif% CMIP5)Z% &
FREGET oM B P B EVR (R E 1980 4
R&HAFEA AR HIrT#25(Guo et al. 2016) -
HEFURB AN S RIRES T2
WHFEELEEET (Chang and Wallace 1987; Kunkel et
al. 1996; Hunt 2007; Lau and Nath 2012) - Chang
and Wallace (1987)& 35 & iz = 8 BUR & A = i
B 1 » WA AR BRI A 8= 0.89 - Huth et al. (2000)
BZERION AR R -t 2P H B # EHY S
A BE SR AR aIAHRR - 1 F 4 BRR RER AR
(5 HE - Lau and Nath (2012)88 3R/ R S A AU
& » H 500hPa HYEE JJir = S A B Y IR - 2
PRI HZE = B G FERE 2K B e 7 B
ZER 0 M S BRSNS Y R SR E B
WZBRAVERST - Hunt (2007)F1 FH = ECGR RS A
BURBMEARFHT R Y EE - 45U
FESRHIE T  EREED - BRKEED -
HE IR E/KE A IR - MR EERE
Bl /K DR T B 5 [ e R B R i R
B (Chang and Wallace, 1987) « L) B8R 85 i/ |6 1 = >
TR BBV 1= B B L3 A PR 58 B R
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Ui B P AR 52 A (8 2005
F5 > 2006 ; 4k 0 2007 ;5 &1 > 2009 ; JTEERS -
2011)- F_ RS AT S48 S B A BB S A
RAHIES) -

SR ABTE AT 50 AR GIEEVR
HYSRE - PRaTE GBS A FURN » R R ol
EAPGIEAC R REREGIRRS - 3 EAA CMIPS 5
FEE R S BB AR BV R B B ER R Y 2 -
BB EARP TV E R AR BURRY E
# o BRI P RIEUR - DURRR
[ERRS B G B EVRITRI (G - B REVRIH
R~ R R R SRR HE L 45 IR E AT SB U E -
FRES AN R RIS BB IR - (&
LGB TERE RN RN EE ©
— - BREMREGE
(=) &H

AT AR E 72 5 E VR BT (E FHY SRR
ERRBEEREEEBEHGHEENFaitE

( Taiwan Climate Change Projection and Information
Platform » 7L TCCIP fiifl) Pzl &kt -
ZeT B LR BN B &R - BRIk
TRIEVER 7y A - PR aE AR AL & 4
FEALR s ZE R EAE A DR - BRI 2 =&
HYEE BT AR 275 458115(2012) © ARTFEE R
sTERTER Y HigEin &t - iR 5 A8
&I & By 21.6°N-25.45°N » 120°E-122.15°E - ilf;
{5 A National Centers for Environmental Prediction
(NCEP) Twentieth Century Reanalysis V2(20C ; fi#
T8 By 2°x2° » FE . 24 f&(Compo etal. 2011)) » 43
#7850 E iK%~ 500 EfHEE H RIS L k2 200
850hPa B JJiL & 35 BB DL T R BUR S A 15
HIR REERFUIRRE -
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FFEFE IR BRIV - BEAARRE
I BORAY R B ELBUAIR 45 FAT5H R 722 (Huth et
al. 2000; Jiang et al. 2012; Guo etal. 2016) > {H457
MG B 5 R R 38 - HERE X
Pr&:fitfmastg, MRt EENVAREEE
il fEEAZE - AWFFTTE AR CMIPS
IR Horr 4 37 (B A B H =it =
= BFIEAMNE - HERHREESTE 2R
2 0 KIHTERHENT EEE AT SRR M S Pk
At H iR Ot BURIY IR TR Z
SR - NI REBERT 12 #HHEK
(ACCESS1.0 ~ ACCESS1.3 ~ BCC-CSM1.1 m -~
CMCC-CM ~ CMCC-CMS ~ CNRM-CMS5 - IPSL-
CM5A-MR ~ MIROCS ~ MPI-ESM-LR ~ MPI-ESM-
MR » MRI-CGCM3 » NorESM1-M)#E{T47HT - ZE4
HRE &SGR ER L -

Ry 5 BB R - BRI AR
el ] By 1960 %2 2005 4 » DAILBRE A 7-
9 HnEVEURIE R thrbRat Ay EE RS - H=CERIED
Ty R T B R S RABIE ey &R LRI EE # A
Hh BB T CMIPS L 4 A2 R [E) Bz s 5 e
J7 » H[l RCP2.6, RCP4.5, RCP6.0 1L}z RCP8.5 (5
RT3 RIS I ER ST 5828 S 53 ARy 2.6W ~
45W ~ 6W LUKz 8.5W) » HETTHYR 28 15 e -
ARHEAL 21 A IR HAPUREEE N ARy BURE
B {HZHY CMIPS & Fig Ay B SR 55
FHE - 12 R R 2 B R A IE S Gy
RCP4.5 £ RCP8.5 > {£ RCP2.6 {7 8 =

(BCC-CSM1.1_m » CNRM-CMS5 -~ IPSL-CM5A-
MR - MIROCS5 + MPI-ESM-LR ~ MPI-ESM-MR -
MRI-CGCM3 ; NorESM1-M )& 2 (AR A
%0 1 RCP6.0 {# 5 {#f&=( BCC-CSM1.1_m-~
IPSL-CM5A-MR ~ MIROCS ~ MRI-CGCM3
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i =X R AT figtffr e (Lat*lon) % 1
ACCESS1-0 Australian Commur?lty Climate 195° 1.875° CS_IR(_) _(Commonwea}lth
and Earth System Simulator 1.0 Scientific and Industrial
] ) _ Research Organisation,
ACCESS1-3 Australian Commun.lty Climate 1250 1875 | Australia), and BOM (Bureau of
and Earth System Simulator 1.3 Meteorology, Australia)
BCC-CSM1-1-M BCC?, Climate System Model, 112°x 1.125° Beijing Clerlate Cent.er., Chl-na
version 1.1m Meteorological Administration
CMCC-CM CMCC Climate Model 0.75° x 0.75°
] ] Centro Euro-Mediterraneo per |
CMCC-CMS CMCC Climate Model with a 1.865° x 1.875° | Cambiamenti Climatici
resolved Stratosphere
Centre National de Recherches
. Meteorologiques / Centre
NRM | lobal CI
CNRM-CM5 c Coup ed Global Climate 1.4°x 1.406° |Europeen de Recherche et
Model, version 5 .
Formation Avancees en Calcul
Scientifique
IPSL Coupled Model, version 5,
IPSL-CM5A-MR | coupled with NEMO, mid 2.5°x 1.267° |Institut Pierre-Simon Laplace
resolution
Atmosphere and Ocean Research
Institute (The University of
MIROCS Model for Inter_dlsuplmary_/ 1.4° % 1.406° Tok;_/o), National Ins_,tltute for
Research on Climate, version 5 Environmental Studies, and
Japan Agency for Marine-Earth
Science and Technology
MPI-ESM-LR MPI Egrth System Model, low 1.865° x 1.875°
resolution Max Planck Institute for
i Meteorology (MPI-M)
MPI-ESM-MR MPI Ea_rth System _Mode_l running | ;) ooce 4 g750
on medium resolution grid
MRI Coupled Atmosphere—Ocean .
M | IR h
MRI-CGCM3 | General Circulation Model, 1.121° x 1.125° | Meteorological Researc
. Institute
version 3
NorESM1-M Nor\{vegllan Earth System Model, 2.5°x 1.895° |Norwegian Climate Centre
version
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NorESM1-M) H2{k ESTEDRHE Ky 73T « KA
[EEEE AR REGRHER - RS FESHEHIIEA &
B R -
(Z) BURER

AT A LA i & B & ity =
% NEAHFTAFEEE S EVEVREN » 1
B EE R E R FEURII T o SUEMEEL
IRBFZHER - EoiA B & E e g ryfT
FHIREEMECFE1E - A4 DO A B s R T
BUREMZHIE -

BEATF LR EURINTHIE AR EI 1A E
# 2K (Tryhorn and Risbey 2006; Perkins et al.
2012; Perkins and Alexander 2013) - {553 S24H 4%
(World Meteorological Organization; WMO)Z 77 T
8 {7 2= #UR Y $5 %k (http://etcedi.pacificclimate.
org/list_27_indices.shtml) » 7~ (& 5 #5040 H AE
ZEEE VR (Avila et al. 2012; Perkins and
Alexander 2013) » B¢# 22 FIRFFE HUISAYIR ] - i
AR > EA GBI T AR - BiH
FE S ENEVRIE R i RVEVRER =0
&L H el 22 21 90%EE 950 M 5 BURAYF I
{& > Perkins and Alexander (2013)5 M35 R ILE SR
B 52 BT HIZR N R B R DL SO B R
MEEFRH EARAKNZER » RiE AL T77457
M EEIEORE - IR E B - Frgi
TR b BB G R A A B NT% %= -
Rl AHZE 2% Perkins and Alexander (2013) DA &
Nairn et al. (2009)Ffr{st F HIAH B SR T 7A2GE
FEOR - B—HHIRHIEFR S Perkins and
Alexander (2013) A5 H = /IEs 90 {EH iz

(the calendar day 90™ percentile of Tmax ; 1%
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1Ry 46 R HELZ HAlR £ 7 K » 4837 690
FEHEE R E RS 90 15 i 8yl
EEE Rz HINFIE - RItERgARETIM
e - 15 RE BN BN 85 YR
FHEAEAREE TR N A EE—HE - AAlEE
EHEAIEERE SR M - SUEE—EEARZH
HYRMERHE - BT DIERRFE S LAV E -

AR AZ - IREBIL )T/ A W AT RE S A A AV 2L
B o 85 T EJ5% B Naim et al. (2009) g Hiy
Excess Heat Factor ( 2 {& A EHF fi&f# ) - fE& 5L E
Fe I (E RS 55— Ef58% Excess Heat Index
(EHI) # FE M +5 % (acclimatisation index) -

EHI(accl)=(Ti+ Tia + Tio)/3—(Tis+...+ Ti52)/30 »
Ti Rys5 | R H e R » EHI(accl)BIR# % 3 K
HUREE LA 2 30 RORE IR ZE  IE(&)
EFREAT 3 KA 30 R HE S (K)
o o HFEEH Y EHI(accl. 2513 HHYAT 30 Kb
7 > R EHI(acel ) &A= ERIR (LT 2 H 80 -
B EERU— (BRI - EFy EHI(sig.)
= (Ti+ Tia + Ti2)/3 — Tigo" > Ht Ti oo A i HAE
e E[E— H ARV ES 90 & H o fir H ot A
BEIT AR AT LLA R ZRERYEE 5 - EHI(sig)
A{ER— 4Rt E NI - IEERR R
(significant)Z(4- - B EHI(accl.) A~ [6] > {2 EkER b
HIREATS - EHI(sig.)HY{E &2 A - M AR HIHE
8 EHF [y | EHI(accl.) | x EHI(sig.)  IE{E IR ik
Ui SR AR o ANEZE DAL R E 2 Ko 1) E 2L
IREFEHRERINEG - HSimg s/ D=Ll FAE
AP G R B —(EEORAVEE -

= BERFRFIEE LB

AEEIKIRRTEFVRE R ST EURAVIRR
A RIS R U T B g - I A&
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I ERIIAE R - DL T U R BOR S
HRLEEE L -

(—) BURSAR - FHERSMERAE

FH TCCIP HYSEF L E RIS RIVEVRES R >
AJEEER 1960 ~ 1970 FEAUHYER SR A SR D (41
la~ 1d) > 1970 FARIRIFBHIEFORAY S AR
ZEENNETS - FRIE CTX ZEFK > 1960~2005 4
SHE PSR BVR S ARy 1.1 K > HEF 10
FEORGHNN 0.3 X > e nkEss Bt e
M (415 2) - EHF AT EIRVER AA1L - 3Ty
46 SEIAR SPHEEFEE S A 1 KEUR - & 10 4
BENORIEALY 0.2 2T > BEZR EHF AYSS A A A
0NEE MARE - ERI(EERE BN FURT
HETIEIES > HAE 1980 £EZ {RHAHE 1960~1970 £F
REE S - HEEENE » 1980 FAIE 2K
P RORBIIRRE R YRR - BECHY&ER

(EIAREUR) IREUAIA L2252 » BEZRE 1980 44X
DUp R iE fm D - (B EAREEL 1970 4
RECRSEARAY N > A AR A R
1980 FEER 1990 A Z IR BUR S A SARE =Y
G5 - CMIPS fEHY 46 R PR RSARETE TS
REFAER 2 - ZEHIEATBRRRAEEED
WEHIRIES > RS hneviE S EdEAIA  (EEE
tAREREER > 41 ACCESS1-0 i ACCESSI-
3 iEMEIFEA AL 46 FEREL AR,
E R DRSS B R 90%EEE M ta e -

2 2 WG RS SRR T B — REVRAY
FRE R4 By 4.7(CTX)EL 5.7 K (EHF) - ZURAYEE
ERHMERT A IS - & 10 FL98
0.3(CTX)Ed 1(EHF) K » Hrft EHF (945 548 90%
HEMERE - BRI ARARHIYIE - R EHE
PTG S SR G R R 3.8~8.3 K »

St re s

2 R REEA 2R T MRI-CGCMS #5 Ry (R fh »
ACCESS1.0 ~ BCC-CSM1.1_m J NorESM1-M #2
FymftiLAoh > FpA - S AT (a9
RS R BB 22 R i B S B U A A
MR E R E RN - BB A VR R
BRI RSB IR RS |25 10 4
BURFHER g0 2 X - {2 ACCESS1.0 81
A R EHVAER > SR I s
FERERE & 10 F£gE/D 1.6(CTX) -
L3(EHF)K - fE Wi {E & 2T R R AR BLEF 0 ]
A PAEEEL > CTX F AR st iy AR EHF f
ETHVETES (LR R R R I A
6 M EHF J9758RA S st EEE % A s
TR NE B R S R T DA
IR AR R -

BURTREINER HEREVR B84 H
b T - BUESIsE R ER S (R 2)
B IE U RS R EE A8 - R
BRI UE BRI A SH BN
%4 » 1% CMCC-CM ~ CNRM-CM5 LK MPI-
ESM-MR (YR /IMA i E - 5 10 8147 0.1
~0.2 [& - BESAE R ERIB(LAVUE T > &VE
FEE IR R I A D (H R BIREUR
SR BB R KRR EE -

(D) ENfIEEHREEERENRR

AR BUREIE S R L 7Y
SEH B AR DU BUR A 4 A 1R AR 2

(J78Ef5 > 2011 ; F55 5 2006 ; &[5 2009 ; FE
225 2005) - AWFFCHLFIF 20C EAMTERL > 4347
BURSAIFE LS - /KERRS L R EE
Fomssy (FLE 2) DUT FRAE(TERR I R RS BRI
LB T EiER G BRI A - G BESR
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CTX
e a)Frequency " b)Duration o ¢)Magritude .
" o S T N T N
i TH o
EHF
v d)Frequency “ &)Duration " f)Magnitude . ) .
. L SR NS T
1 DL TCCIP Et&{LER} > /it & MY 1960~2005 R 7~9 ARVENEEEAIER (/M BEAL © ¥
FreEmsre (rhRe s BB © R¥D) DANERE CERE 5 B © °C) - a)~C) A2URAE CTX & MHY4ERE > d)~1f)
Fy EHF B2 FAV4ER -
#2  1960~2005 4R 7~9 A » BLHIEE 12 (8 CMIPS BIRATHURE R IE « FESTHRILLRGRE - SIS T
FonEE 10 FERYEERE - THARNICARIY B A laE 90%EEE 4 E -
SRR FHEE i
(XIAE) (REUEESMH) (°CHEHE=EA)
CTX EHF CTX EHF CTX EHF
TCCIP 1.1 (0.3) 1.0 (02) 47 (0.3) 57 (1.0) 299 (0.0) 29.8 (0.1)
ACCESS1.0 1.0 (0.0) 1.0 (-0.1) 83 (-1.6) 81 (-1.3) 29.7 (0.0)  29.6 (0.0)
ACCESS1.3 1.1 (0.0) 09 (0.1) 6.1 (0.6) 6.7 (1.0) 31.0 (0.0)  30.8 (0.0)
BCC-CSM1.1.m 09 (0.3) 09 (0.4) 7.7 (20) 81 (L.7) 303 (0.1) 30.1 (0.0)
CMCC-CM 1.1 (06) 1.0 (0.6) 52 (1.4) 54 (12) 300 (0.2) 300 (0.1)
CMCC-CMS 1.0 (0.5) 1.0 (05) 4.8 (1.0) 52 (1.1) 302 (0.1) 30.1 (0.1)
CNRM-CM5 1.1 (05) 09 (04) 50 (1.0) 6.1 (1.3) 291 (0.2)  29.0 (0.1)
IPSL-CM5A-MR 12 (0.6) 1.2 (0.7) 53 (1.5) 57 (1.6) 293 (0.0) 29.1 (0.1)
MIROC5 1.3 (0.4) 1.0 (0.2) 49 (0.1) 57 (0.4) 300 (0.0) 29.8 (0.0)
MPI-ESM-LR 11 (0.3) 11 (0.3) 45 (0.2) 48 (0.5) 298 (0.1) 29.6 (0.0)
MPI-ESM-MR 1.3 (08) 11 (0.7) 52 (1.2) 55 (1.0) 299 (0.1) 29.7 (0.2)
MRI-CGCM3 11 (0.3) 12 (02) 38 (02 39 (04 292 (0.1) 288 (0.1)
NorESM1-M 11 (0.4 09 (0.3) 75 (08) 75 (1.00 287 (0.0) 286 (0.0)
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Geopotential Height (200hPa)

a) Climatology b) CTX - Cli.
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AR S BRI > P b R (RUER o TR
P S AE EFHRSTATEEEE T (18 2 ) (2 EGE
AEOREAR] - PID PRI RVE SBR[y
JEAR EL 3458 SR GBI R SR e BRI PR
Feet ([E 2d) > MAERE T ICRTEEF (8 2f) > &
HaBEERIAEENRR) > SRR E A
B > A CTX (8 2b~d~f) 5 EHF (H
Y CTX B EHF AUERAEERANAT - (NI EHF &
FRBUR ) 5% B ] ISR BUR SR8 2L
S REER B EE &L - 2R
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ke

HUREFIE: » (e &8 HAFASTER S 2
BIEAIEREY ([ 2b ~ 2d) - A ERE R R
S EREDIIR — 20 (HSBHN VRS 4
YR SR R4S - B 3 R & HEEVR
Z%/E %1 850hPa JEidfE s ~ 500hPa T & HI5 -

7 8 b 7] DL E $ ACCESS1-0 ~ ACCESS1-3 -

MIROC5+MRI-CGCM3 & NorESM1-M FREE:HIY
G5 —%) > 850hPa HYEE 5 T B FHRE A
Ffy45HE > H 500hPa & H RS {E & E 230 T
Y& R EEE - BCCCSM1-1-M ~ CMCC-CM -

CNRM-CMS5 & MPI-ESM-LR A1 &8 A T30

850hPa Rotational Wind (10°) & 500hPa Omega
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BB o (R R R PR R AR B AR IAE > W
CMCC-CMS - IPSL-CM5A-MR ;. MPI-ESM-MR

AREA ARSI BAE a8 Ky ETHEE -

PRSI /K S B 2 35 2 BRI e
RALERE  NE{EE 4 1 LIE TS EiERRY
200hPa B iz = FE AR VR % LIS ER A R IR

(BT IPSL-CM5A-MR £ NorESM1-M LJ4h) »
HAHE QOWEEMERIE - FHIAERRBEEUR R
%> WTERBURAVERRIEIRAT « DMufEEE
it 2/ 26 7 7= PS5 T R S A 2 A i Y W S 1 By
Areal - Areal+2 %y Areal {YEE JIfrIFREERT S
Area2 (firfE HA ~ PEISRIE—77 ) HBtgEE
TIr B o W (R B R S AR
HEIEERE - HNE T EESIE RS

St re s
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F 4  1960~2005 ] - 5 7~9 HIRAE B = (HEVREDRIEEE 2 AHRIGEL - BT Areal iy ACCESSL.3 (EHF)LA
S > At AE A ST i O0%HE IR E -
1960~ 2005 & Areal Areal+2 Areal+2+3
CTX EHF CTX EHF CTX EHF
20C V2 0.46 0.61 0.76 0.74 0.73 0.73
ACCESS1.0 0.60 0.21 0.40 0.47 0.33 0.60
ACCESS1.3 0.64 0.08 0.54 0.49 0.57 0.40
BCC-CSM1-1-M 0.54 0.17 0.47 0.49 0.52 0.44
CMCC-CM 0.65 0.62 0.67 0.67 0.68 0.67
CMCC-CMS 0.41 0.55 0.50 0.68 0.53 0.64
CNRM-CM5 0.34 0.50 0.68 0.66 0.63 -
MIROC5 0.30 0.24 0.15 0.13 0.20 0.15
MPI-ESM-LR 0.46 0.53 0.62 0.63 - 0.60
MPI-ESM-MR 0.49 0.49 0.44 0.63 - -
MRI-CGCM3 0.60 0.60 0.71 0.77 0.77 0.71
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Mg~ SRR B EERAVEE S
BEATF T AR B R BB THER
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RCP2.6 AR E —HF 4 R0 A AN
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RCP4.5 5[5 55 - RCP4.5 Bl RCP6.0 [y [F]
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/D » RCP6.0 HERTAIELE 2060 Rl fs 4% 1%
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DISRAERVEURFIE R B AR (2055~2100
) BFEHAE RCPAS (5 MVAURFIA (40
R 5)  AETFRREA LI E T > BUREAER

5 12 {F CMIPS RUIRIEFRAERVEVRITHE LR /34T RCPAS 1B5T FHVRUR AR - RRGRFH DU SR EAE AR

(2055~2100 £Ef 7~9 H ) 0= -

Frequency Duration Magnitude

2055~2100 (Numbers/yr) (Days/event) (°Clevent)
CTX EHF CTX EHF CTX EHF
ACCESS1.0 3.8 3.1 26.6 35.3 30.1 30.0
ACCESS1.3 4.2 3.7 16.4 20.0 31.4 313
BCC-CSM1.1_m 3.0 3.0 30.2 31.0 30.6 30.5
CMCC-CM 51 3.8 15.8 234 30.6 30.4
CMCC-CMS 3.3 2.5 35.1 48.1 30.6 30.6
CNRM-CM5 4.3 35 19.0 26.3 29.3 29.1
IPSL-CM5A-MR 1.3 1.3 80.8 80.9 30.3 30.2
MIROCS5 4.8 4.0 15.4 18.4 30.6 30.5
MPI-ESM-LR 4.2 3.5 19.1 22.3 30.0 29.9
MPI-ESM-MR 44 3.8 17.7 21.8 30.1 30.1
MRI-CGCM3 6.2 5.4 9.7 13.4 29.3 29.1
NorESM1-M 4.3 3.4 235 32.1 29.2 29.1
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Frequency Duration Magnitude

2055~2100 (Numbers/yr) (Days/event) (°Clevent)
CTX EHF CTX EHF CTX EHF
ACCESS1.0 3.1 2.5 32.7 42.7 31.4 31.3
ACCESS1.3 4.2 3.7 14.8 19.2 32.5 324
BCC-CSM1.1_m 29 2.6 331 36.1 318 31.8
CMCC-CM 4.5 3.4 21.0 30.5 31.9 31.7
CMCC-CMS 2.8 24 445 49.5 32.0 31.9
CNRM-CM5 3.8 3.1 26.0 35.3 30.1 30.0
IPSL-CM5A-MR 1.6 1.6 74.4 74.6 31.6 31.6
MIROC5 4.5 3.8 134 16.7 31.7 31.6
MPI-ESM-LR 3.7 3.2 32.6 38.2 31.4 31.3
MPI-ESM-MR 3.9 3.6 25.3 29.6 31.2 31.1
MRI-CGCM3 51 4.3 16.7 24.9 30.2 30.0
NorESM1-M 3.6 3.0 27.6 34.7 30.3 30.1
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Good Models Composite (850hPa HGT)
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Good Models Composite (200hPa HGT)
a) Present Cli.(1960-2005)
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ABSTRACT

We evaluated the heat waves in Taiwan based on the Taiwan Climate Change Projection and Information
Platform (TCCIP) 5km grid data and Coupled Model Intercomparison Project Phase 5 (CMIP5) twelve models
in warm season (Jul-Sep) during 1960-2005. Two methods (CTX, EHF), developed by Perkins and Alexander
(2013) and Nairn et al. (2009), were applied to detect heat waves. Results indicate the increase and

intensification of heat wave frequency, duration, and magnitude in the past few decades and the warming future.

The observation shows that the westward extension and intensification of the western North Pacific
subtropical high during heat wave events result in  anticyclonic and descending anomalies over Taiwan, which
cause persistent warm weathers. Almost half of the CMIP5 models realistically simulate the observed
characteristics. Both observation and models detect a significant wave train anomaly in 200hPa geopotential
height during heat waves, which emanates from Taiwan, crossing Japan and to the North Pacific. The structure
of wave train favors the persistence of high temperature over Taiwan and has a significant impact on the

occurrence of heat wave events in Taiwan.

Evaluation the projection of heat waves by CMIP5 models finds the heat wave frequency, duration and
magnitude may remain relatively unchanged if the radiative forcing is controlled based on RCP2.6 scenario.
However, in the high emission pathway (e.g., RCP8.5 scenario), heat wave will persistently occur in future
summer in Taiwan. It is also found that the currently observed wave train will not be the main cause for future

heat waves, instead the warming over the whole extratropical North Pacific will become the dominant factor.

Key Words: Heat wave, Circulation index of heat waves, Future projection of heat wave, Performance
index. doi: 10.3966/025400022017124504001



