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FER ~ (d) BREB ~ (e) &R (f) SNSHE o
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@%%“TE%DH@%EWEM » RMELTERASBRE » ICELHARFEBIEFE/NE
2 > Bif30FEIFS0FEEMETEERS ~ SRTHLFAEBELN > ERESENE
KRR FREEE R SEEE o
 GA30F [ RBBGERE
BN AS50F Wl EBREHRE EF(2-48) HWWEG-68) REAFE(7-9A)
mm =i
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E2.4.5 6EEFEBALETHRAREERE -

TN REZ - BREEE - BAEK

ZFo Eﬂfr\lEEEiEﬁB'J%L%E N L50E)§’z§ﬁﬂ (1900 =2022%) ﬁ%iﬂ{é ) B : (8|10
F)mst BOR * FIESHAREDEBE B 0BENRTE > BORKRKEBE o (BRHR AR
RARE > FREER)
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€E) 58 ETESEUREEEG

BFRERIEEE LIV EREEENAE 0 2IKERCIBERFTFHER &S 88 R
BTHSTCHHEERFTEGFEREFTREBENER - RBILFME > 2IER
BUIERIEEES (1981F F20184F) £9A4/1040.09°C (Bulgin et al,, 2020) » EHFZ=EFE
B E I E —RHNELEBE (2F[E1.2.2) > 1981FF1999F AIEIEE > 1£1998
FEFEIV2EBIRVEEF (BBEEA > Warming Hiatus) » BE2010F 2B E KIEIEA »
BRNREIGRIRRELLEBRIEBIRRERH (BARFA > 2018) c 7E1957TFE20165FH »
2EEIEEEHBAIERARNL4C FFERILEEEAE1050.23°C> FEW
IWREMELTLTEES » HPENRRIEREBHBRBNVEZRENG (BRZEA
2018) - Z—HMHE » /& B EEEEICRE RS RER A IR B KR E B HFE R
e e FEmBTEE o

A GBI SN SRS TSR CORN B RER - MRS
BEEENE R RRREBENEEARRENBENER  RANTHARRAEEY
B EERFILATE « AT AN EREBURE YNBSS 8% o

2.5.1 EEElk

S8R IACREE (EBAIFHA/ N 100K KE) » BKEEDBRE o SR AEN
EREBEAR EEEFILER > BERASKAR - EFERAEL29°CE3I0C &F
BN REMERETERESSRAMS ENEICEFAE (Tang et al., 2002) o LZ=/KAZE
RIEMEEK » BUSBIARRE S F/KE M EEEAILE| ((hit16°C) » Bt FBCRER 24
S (KF219°C) MEEEEIE ML M —B%E - LERASNWAELERSHEREA
SEEE > AGNBEEZERIRIGEFRTE (Jan et al,, 2002) » HFFEEAIEE
FAaR@REEFEM+oEE  TRRESFELERNEE - BRERANSRAER
R8T (Lee et al,, 2021) » HH1998FF2012FBR1L(E/F B AN ERIG B EFINIRRT
2012F B EBEHRIT AN > 2012FF 201818883549 45 1040.63°C ([E2.5.1) » 128

1 HEAREKRLEN » EMAEEINE—HBEREEN S > HRFITH 30 KE 40 KZMH -
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BENMULZFERAEE (B25.2)  BEEBESEBEALEL > ARBERSTEEIRARSE
BIREEFRERHB AR o
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E2.5.1 SEERRAFAEBEY - BHAFED > WHAFETIIEER - (HBLee et al,,
2021, Figure 4)

SST Anomaly (°C)

Nov

J 1
1870 1880 1890 1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010
Year

Dec

[E2.5.2 Z=EBERATIIERAEET (2ENRFEALII40FEL90F A F1I) %
F o MEABM - AIBFRRIEEY » BEBAKIET - (HBLeeetal, 2021, Figure 6)
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EEMENAILATEE  WEIHEI961FEF2003FEBEFESEXRBIBEIK
FHREERLSE  BFELAABTOEENAIEEE (Tseng et al., 2010) o kb5 > B
DR &SRBt T KEEEN MR A > W EEETE EAZE (Wang, 1998) o
Lan et al. (2017) FMIASELEHAMILERSTE1993F E2015FEBEETEH S E
2% (absolute sea-level trends) (%2.5.1) » FIELNAFEEMN2.2 = 0.3=2XK > It
ERAHESETEERELI > BEREEENIBFEE2012FHBBRRIINZIKTF
1918 (BEEM3.2 £ 0.12K) (Cazenave & Cozannet, 2014) o [RA P AEEA2013FE %
SEFEVIETHRB NEEH » LR R ISR EEEE4 R KT FFREKR
EERE (B2.5.3) - BiEMms » SEEAENRPSTAEBRRFESIERMNARRE
KB TE EANTE -

gol — Sealevel - - -SOI"15mm ——PDO*15mm -
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E 40:_ ........................ WM oY
o |
g 20__.".\..., ...........................
e i »
S |
FJ 0 Cop N
> i
<
8 _20 .......................................................................................... i
)
_40F fsea' level _(1_9_953;201_5)_ .2_.1945/;0__3_2. ik ______________________ =
Correlation coefficient (Sea-level&SOIl) = 0.55
—601Correlation coefficient (Sea-level&PDO) = -0.58 ]
1995 2000 2005 2010 2015
Time (year)
[E2.5.3 Z=ELAESTEEZC MALGEAR)  EAHKEREH (REBER) NFHHERERE

FAEIRE (PDO) 1581 (BE = AB4R) 7L1993F E2015FIAVEME (B Lan etal., 2017, Figure 5)
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2.5.2 RBEAIERKFEF

AR EERERNRARAMBEMERERF  KBR B HABRRED
R > ERIBIR BB ABR X EREAEEFTSEE » TARESFHRIES
B EEEAT (1.3.16) - eIt HFERS CEBR A EF T RNERAEE
=& iztiEd » 2FRERAEE (8FEN0.067 £ 0.03°C) BiBREHMR T2 2ER
BEER » FRHAARENEREKEZNFE (Oeyetal, 2013) °

Wang et al. (2019) FJFNOAA OISST (Optimum Interpolation Sea Surface Temperature)
MFE1982F F201 1 FHRBERBENEE » BRERFFIIERAEUE1I050.21

T+ 0.08°C HERBERN » SFRENESESETERENERES (B2.5.4) - L=
BLMES > FF9ERREERNEEUINRIIONTT - IZEIRR - LEMIERLEE

ZHHRE - HAETBERRAENRPEIFTEE > TEE%?%‘%;FEEEE@%ﬁE’\JEB%ﬁ%
(Kuoetal.,2023) ©

590 > Xu et al. (2015) M ARG EAESt RBILER RS EH B AR S TES
EEE > RBIRBHAFERANETE FARESNAR 0 BEHERRENEEER 6
AR FEESEREN SIS ESCIEMMERE c BERMES » T8 Fmit19935F
F20105FM EFH45.02K » EABREASELS + 042X > BREKFS EARE > 185
RIEM/EFE LR 2@ ERFAIRE o Yuanetal. 2021) IS HESE
RHRAR TR F ER ST E (E ElN4Eg) RIFBTFEEEEN » GRERT2013FE
2019F IR FBGER ST E L HBRANASFELSZ2ARKEIL 2K » HEES#E
MEBRHE—TIER AR LFERaNETE 82 > lESSF6 =K (B255)

253 M@l

REBBRAUNZEMAEFRERAREH  BIRFRERDIRELEFEEARE
T_% IEIRRHEREE B8R REEE (Chang et al,, 2022) » ARAIEHAARERA

E2p=
PRIERL » ZAMILIBEEE W AREE (Yuan et al., 2006) > BHARILFEBHRNEIESE
HELZmEERNARE (BF) TEIEZZMAE (Quetal, 2004) o
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(a) annual mean SST (b) annual maximum SST

116°E 120°E 124°E 128°E 132°E 16°E 120°E 124°E 128°E 132°E

(c) annual minimum SST (d) annual range SST

4N 42N

116°E 120°E 124°E 128°E 132°E 116°E 120°E 124°E 128°E 132°E

-09 -06 0.3 0 03 06 09

E2.5.4 HESREMABER1I2FE2011FHMIARMEBEZAZTM S (B : °C decade™) © (a)
FEEREMABE > (b) BREBEFRAE () BREAEFR/IVE > (d) BREAEFER
% o (fBWangetal., 2019, Figure 5)
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140° 100°

[E2.5.5 EERHKRHEMAEHI993FE2019FMETEaEEZEEBE o (a) LR KEE
HSEINE (REE1DHEE) Bl > (b) AVISOZEEASHRER (KEELSDHEE) » (c) EEK
RESFERHENSEEREENEN (KEE30D4EIE) » (d) BUMBRR 28 T 2mMITAMA
(Commonwealth Scientific and Industrial Research Organisation, CSIRO) E&R & (KEE
603 4818) o ({EEYuan et al., 2021, Figure 3)

FBELI9T0FEE 1998 F MBRILBRENAEH0.015°C > AMILIERIRREL999
FRAFERNIER (B2.5.6) c Jiang et al. (2021) HZEEIREEIL R AIR R AR EILE
NLEZRAR > WIRKEUREZIABRIG R A IR EAILR MR RIER T
1858 > EEIERNL ST A RS @H&Rfﬁ%ﬂ’]ﬁﬂ%@@]ﬁ ARERIEEEFR
HENERESTEEZIIRIARHSHENABEE L E—PRATFARES
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1970~1997 | | after 1999

0.8 rc=0.15 p<0.01 | —— SODA | rc=0.00 p>0.10
rc=0.23 p<0.01 ! Hadley | rc=0.01 p>0.10
re= OOTp—0131————EHSSTim 0.01 p=0.08
rc=0.10 p=0.05 1 i Model t rc=-0.02 p>0.10

o
o

Sea Surface Temperature (°C) ®
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[E2.5.6 ﬁi,’él’éﬁﬁ AESCRBENTERMDHE © (a) ARRERFY > R EBREEDHAS
BEINER » AEAEER ; (b) %SODAﬁﬁﬁﬁﬂﬁ’:‘wYOEil%?EF'EﬁE’\J;"éi\%ﬁirg‘#ﬁ
2 ; (c) ASODABAE R 1999FZBMIEES ; (d) AENERN1ITOFEE1997TFHNEE ;
(e) AEVIEEHL1999FE IS (B Jiang et al., 2021, Figure 1)
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BEENAEBARSER (Quet al, 2004) » BRBIEREKBEBSE1999FE20055F
BIRBMIIR (Chen et al., 2020; Wei et al,, 2016) » ILIRKE—F G0 EE LEEF
REETUIRA » 1B INmICEEACEN - BEEm It R BIRRAEF > L& IRHRRE
BT FNRIETERICISE B EERE (Jiangetal,, 2021) ©

Li et al. (2002) MIFAATOPEX/Poseidonf@ & AIE BRI 7T1993F £ 2000F Em /B8 H|
B0 » MPIEIREREAENETE L ARKEERE » BBOASFIZR &a
EFERERELE T B REFASAATEIEINTIEK o S FENRR LA ERREE LES
FHAGRIER o BTEECEETHER » 193FE2016FFEERAEIRIAEIR 8T
EIES@EREA - 108E3RBY) (BEFu et al,, 2019, Figure 5) » EEREF IG5 HE_EFHBERE,
iR AEFA42 £ 0252K (Fu et al, 2019) - BZTIELE R BNY/E FEE CEE2 i m H IRETSEN
(Southern Oscillation Index, SOI) I PDOE = EABRAME » TEREEZEHARISNPDO S MBI HAR
mE e EA EMEEFE (Wangetal., 2017; Fu et al., 2021) > 19935 ZE 20005 fEPDOH
FAEEA SR » FILESERERE T E EFHEEEK (BF11 2K, Cheng&Qi,2007) °

2.5.4 BiFRIE

SFERIEREIESMBEARN_RICIEETE LH » ANBEBRE=92
—BIAB S EIREIN S B BRAIRE A BKF (Sabine et al., 2004) o Bk — & 1EHR

TERFRREE (H,CO,) » HAp—Z 0 rIRiE S B RRE > IPRIREE SR (HCO,) EBAIREEIR
(COy%) » ﬁt_lﬁzﬁﬁ/ﬁﬁ@*ﬁhﬁﬁr (dissolved inorganic carbon, DIC) o [5)FRFk B fi i
SERMETET (H) > BRMEpHE o RIt2 Bk S EhBIE N EE K pHIRE ~ RS
WEEESEEANE (Q) > ISR BB EY R SENEH « S0 FERR
BJBEZE (Doney et al., 2009) o (5f : EQ>1FF » /B/KERELIGIEY B EEFARAE » FIEFIF
HE gk P EEERIIR ; E0=16F » /SKIRBLISIEYI BRI FEIRAE § BQ<18F » ik
FESSIRY R AR BAAIRAS » AR ED SRR » RMBEETTBKFARE ©)

ERARSRENEFH —RCHOSR IR ERIEN A RE ST _AEH DB (0CO,)
=B (dpCO,) » EXR_ACHIBM TSRATHE B F I EIE NP CO, © &8 KpH
BEXZRER @ R IE8RH] ﬁi_ﬁmf“ﬁ’]“ftuﬂziqﬁ@ DR o RE_EFTEEEEKTRY
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BRI U S BRI . £ RRDEESRELS —| bk » 15NpCOo, - [FE&pH
B TOBREIRR o TEVEYBEEIRZABUERANEBETL T » 2IKKFHpCO,ZHEXR
R_EEIRDBERSIEE (~2uatm yr') (Sutton et al., 2017) e T —EAEHRDEE (pCO,) BIJEE
pHE R AR » RIEAEEKEECEREARLLEL > NH-1.6X10°FE-1.8X10°pH unit yr'
(Lui & Chen, 2015) » E&{EAVIZE E BTN ESEARR T _SERIEREERR (~2uatmyr') o
AMAFER G SE MR ERIZEM » S EEER » EEIHEE (carbonate chemistry)
FEHZ I &IFEYEYIE (bio-physical) BUBIZFTR ZMEAAFBFIAE > FitbpCO,1E
EERLEREREEEASEEFTAE (Laurelle et al., 2018; Ma et al., 2023) (&2.5.7) °

3.25 -0.03

-0.04
3.20

-0.05 7
3.15

& -006 §
5

d 3.10 -007 3 'c

3.05 -0. 08 5

3.00 -0.09

-0.1
2.95 010

8.1 -0.013

8.10 =0.014

-0.015 ~
8.09 o
T s08 -0016

o Q
= -0.017 S

8.07 c
-0.018 =

8.06 -0.019

8.05 (d) Rate of change in pH = . -0.020

D D P O P O 0
P2, P O O
R A A A A o

Bl2.5.7 2IKEK (a) RAMME (aragonite saturation state, Qar) (5 : RAE—EikELI5HE
¥)) TE1982F F 2021 FEBIRFRIEE © (b) BRAMMENZRE O HES o (¢) pHEHATREF (H)
E1982F F2021F BHIRFREEE © (d) pHEMZRIDHEE o (EBFigure 2, Ma et al., 2023)

SEMITNEREEEREE > AREEERBSTEHHEIE (Kuroshio Intermediate
Water) » ELEnE oV EY) 4 E AR R E SR8 D BRI ERfEpHEIEREAER (Liu et al,
2015) o ERREEK > BB BHRERAAIFRDIEGBIEEICREERR > REB/K
BACERFMRILBE SR EMAER (Tsao et al,, 2023) - NAEEWITEEpHES K
= REFREENEAER » 3R Copernicus Marine Environment Monitoring Service
(CMEMS) (http://marine.copernicus.eu/) $#£{£Global Ocean Biogeochemistry Hindcast
(GLOBAL_MULTIYEAR_BGC_001_029) BiHgaT » 1R1993F E 20205 B = &MY 4T /815
(21°NZE27°N, 118°EZ 124°E) 8B {53 =491.7X 10° pH unityr o
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(a)pH reported on total scale mean (1993-2020) (b)trends in pH reported on total scale (unit

112°F 116%E 120°E 124% 128% 112°E 116°E 120° 124 128°E «10°3

[E2.5.8 =EKHITEIHEREpHEM1993FE2020ER (a) FI9ME (b) F1EBERAEE < ATIEE
IFI9EAL.T X 10°pH unit yrt o ERIZEJEZACopernicus Marine Environment Monitoring
Service (CMEMS) Global Ocean Biogeochemistry Hindcast (GLOBAL_MULTIYEAR_
BGC_001_029) (http://marine.copernicus.eu/) (BkHRIR : AsIREER)

RRZEFESHNRCERRFEUAN AR ZECREDFE RGN ~ MUkt
SR ERIRRZEBRE ~ fFFE/RFEEL (eutrophication) B/E/FEEE (hypoxia) 2
TIENNEER - AMELEH N RESFETESEN TSRS M CRAYIERSRIETE
o] Se AR R R BRESY o AU IR AR TE[GES ~ B8 - BABEEGSEHEE
1B ERRFAE - BRBE SRR E 0] SETE R ZR60F 2 3504F TFPEEER 1 (Luo and Boudreau.,
2016) o EEEILAREMREEESEVIFR IS B A 2 ek ~ RVEF S8 FE BRI E

(2.6 Qb et bt

AR EEAETERESR R B8 « BEEMRRIESEE  GHE
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- (a) JJA - passage frequency (120°-130°E)
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woal & A EELUE &ZEILRH (B2.6.10c) ©

FEERBETES > Huang & Chen (2015) #381982F E 201 2 E B E HIERE=T %
MBI EIBRAILIAEE > BFMRAENEIEEMNIER - MEHWEZE » Huang et
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(a) JJA mean of CAR frequency (b) Trends in CAR frequency; 1961-2012
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(c) JJAmean of CAR rate (d) Trends in CAR rate; 1961-2012
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E2.6.10 EFFEEABEEERMIEERY  ERESHEILER © () FEEREE
BRI 1960F F2012F IS 5 (b) FHREABEIBRI1961FEF2012E MR BHE
BAEE » BHE-SES(LR/RIETEX100% ; (c) FREFMEKRENR1960E22012
R (B : mm day?) ; (d) FEERMEKREEII61EE2012FRMNGIEBREEE
DK o ML= AR TEBLOREENRE » ZOKRTHRIES  (HEHuang et al., 2015)
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al. (2015) FlAZ=EMEALERIRIR1961FFE2012F HEFTRERIESHE (E
2.6.10b) » SRR FRE ML LEBIFENNEBES - BEEMMEAZ RS
Do EptESMEERENRE > FIgERANIEMENRA NN RE ERNEEENES
1hee » At R ZR N A REERLD - BREAESRESS - 5—HHE » E2.6.10d#ER
EFTRIANERBEETELEALERSENIRSR - wHMMER]ZE8EE - L
HEgsf g iR E R AR « E—D ORI SN A KRBT RABZET
B > EfATESHot@ALENIRER » BaEsLEERMABIDIIRER - B
Chen et al. (2007) tAHCE B 2ILZMPNETFEERINE (1961FZE2005F) » WH
HAEER R IR T 2R E R8I R © Lin et al. (2011) LEEE EEVAIE R R REREERD
AR FIREIRE SR I BEtE s E ™ TR LLERIIEFRRE » RN ERY i
RN R ERERUE o

(a) Correlation between 4-to-8-year filtered CAR frequency and SSTA during 1961-2012 JJAs
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(b) CAR freq. vs. SSTA(Nifio3.4); unitless (c) CAR intensity vs. SSTA(Nifio3.4); unitless
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[E2.6.11 ZEEFTRABKEGEERFRZEB o () 1960FE2012FHEFFREME
FIERZ AFEIFBHIEMCEE RN » FTRRTIBAI0%EEMIEE © (b) RECEEES
FREMEEIER (RR) HBRATHER (IRER) ZRERY > BEEKIBIFESFRKRIZ
ZEEERIE o (c) 3B (b) » EREEFFRENAFKRERVER  (HBEHuangetal,, 2019)
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Huang et al. (2015) RS EESF R MBEFBEAFI0FER0F MAFESEFR
B > SRR ERBEB4EFEESFBEA o Huang et al. (2015) 334 10FE20FBHAEA R K
FEERNI0FER20FBEHAER  BRmBENES N AR RERZ I ENRE o
ItE5h > Huang et al. (2019) 7R IR E BT R EMAAF E3F A CEE X FER
AFEZFSER Hﬁﬂ:ﬁ%ﬁ (B2.6.11a) e FRE MELMEARAFFHERZIRAEEH (&
2.6.11b) > EERELSREETRHMESERAENESL > ARRRKTFERE SR -
Z%%HE’\JEH@% =B IER » ISR EERISEEIEE - B R IREEM 0 BERT
BEMER > RZIFA © tFTéaé]‘uuBcpﬂﬁ?EE,\/!mEl%OEﬁETﬂﬁET EER (B
2.6.11c) » 7E1980FXATHA (18 HA) B8 R 2 IR FAERE (EJFEI%E) BIAEREE1980E A
HEREE (%) B ZRFRERERBENKRESIEIN (/DZ"\) » {BTE1980F L&A
MENBFRIER - HREENEIEEBERK ﬁRF_ia/ﬁﬁimeF&ﬁ » LA AIBE
EERENTEERERFE > BERNNIRRAEEELEC > NERHEEEE
LEEEREM T RREEB T2E T BEMMERFEIET

2.6.6 18R

IERERDRENFE Y — » EENERE—ACEESATEEARE » FHEH
Lt » BRSENSMEMH (RERR > 1994 ; Wang et al., 2005) » 1Bt 250l
BEEMKER > HEEZEMRAEZE (REE%F A > 2007 ; Hung & Hsu, 2008) o A&

DTSR RG> BE4ERE « TREMEMRARENRIRER ©

EATCCIPEBICERER D RIFTESAM ~ 6AH BHREMAREEE (1960FE
20204F) ([E2.6.12) » SEAMHREEREAOMEBIZMNVEE > BEENNtE T EE
FRTEILER ~ REREELUE - 6AHREECEBEARETHE LNER > FAE&ERER
gD ; 168 ~ FEfLE ~ SERFEFRRMRRIEIN - BEXZRBBESMIETE o AR
R (Simple Daily Intensity Index, SDII) ([E2.6.13) EBFEERECIFEIB6 BBV E1E
IBEBSAMNAK - SAMNREMREREERBEIEMNNES » FH3EFIENN0.063 =X (1B
B5%REEMEE) - (B6 AN BRARTIFFRERBIBIRTE °

1SR ARIR IR FE R R BB E LU HRESH 908 71 (PRI0) &5 (B2.6.14) o LEER
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19604 £ 1980F K 2000F E2020F M ERF ARV R in[E R o8 E » 253R5 8 (1 inkE kR =
BN 6RMRZ o BinfERERTLE (E2.6.15a) » 6 A1 REPRESINSAM » 2%
HLEHLEEFRREREEFIR o RinlERpREST (B2.6.15b) A& 20FF1IREA120
F¥19 5 2ER M BRI UBEIBIRRENEEE LREK » THOBMIWEEARALIRE
B (B2.6.12) WZEE D © &5 ITO0FRVREISTREAREEE » 22REIC
AYTBREES B 10 ¥X6 B {7 BREERIIE I o F& R4S EE b K BF LU & A 48R E1E 0 ~ TR A PR
%mf%ﬂ#ﬁlﬁ5¢ﬂﬁﬁﬁéaf B8 ; Wi s & o BR T 18Rk B FEMRsRE IR NSk o Hioth

(b) Jun
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mmyear' > TEMERNBIBSNREEMIBRTE o (ERHR | AREER)
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() I— day™! May Significant at 5% level of significance
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[Bl2.6.15 =ZiSREAIEHMERARE (PR0) 2o HmREEL c BAIAZENK o (a)
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2EHFRPRAS (World Meteorological Organization, WMO) BV EE B
BRI B2 E /A (Expert Team on Climate Change Detection and Indices,
ETCCDI)' &M RIZEBISIE - ﬁfﬁﬂlﬁﬁ%#ﬁ’]*ﬁz_}z}:ﬁihr ?JE Hﬂi_ﬁﬁﬁ\

BRIRISIREIEE | ARGHESTFERERR (2023) » %ﬁﬁ@?ﬁﬁ ERNRE }+$57FT,\12IE
[EPRTEME > UIFRBOX 2.6.1 (¥R EF G AR HER350mmigiE)

#RBOX 2.6.1 2WIEFEEERIZEBHRRIER (BEFRR | 2EREEBARISREE
£ | ARGHEETFE RERR)

BEEE FErREIR

&= RiBAE TXX & AK—H[FERE Rxlday
H&REREAE TN RAEE R HRBAEMERE Rx5day
H&=aE/VvE TXn H RR1
H& B RS/ & TNn R B #8f%F&E PRCPTOT
RTRKEL TN10p pR B fEFRsRE SDII
REXRE TX10p 10 2K H R10mm
BRI S TNOOp 20 2235 A R20mm
BE = K81 TX90p A®HE R8OMmM
1 i = R 5 A FE 2 HWDI M A R200mm
1B im R 852 CWDI A HE R350mm
H®&RZ DTR RREGNEFERHE CDD

RREMEMRFRHE CWD

1 RIEEBERREISZEESR/VE (ETCCDI) | FERA T MMARER Z IS RIZEBEEMRIL
B o TETﬁTJJFyE%%%@ﬁLT ERNEERTEA  URARNEBEGRERIEE » EEREAU
B A EET RIEEEBI T DT - BLEHIFESE https://www.werp-climate.org/etcedi
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mEER
1. HRSRBAE TXx (Annual maximum value of daily maximum temperature)
—F 7 HEmERRAE > BUACe

2. BREE#BA{E TNx (Annual maximum value of daily minimum temperature)
—F7F > HRIEENZAE > BAA°Co

3. HEE:R#8/)\E TXn (Annual minimum value of daily maximum temperature)
—F7% > HReEml&/IVvE > B#&°C o

4. H&E;B4%/)\ME TNn (Annual minimum value of daily minimum temperature)

—Fz0 > BREENE/IVE » BALAC-o

5. /47 X8 TN10p (Annual count of days when daily minimum temperature is
less than the 10th percentile)
—FzF > HRERBEREHEXE 108D AIEHAERE > B AKX o
W:REA GHREHR (RHRFEMNEZERESONENME @ fINEE_E0M=
RS REEBE > FANEIA1961FEE19904F o MES =EFP I EARK
WEMLET > BIER1995F £20144F ) WHRMASK » RS —HEBRXKZ
HEXA - BR2R—EHSKNI0FEER —E5T150FE K o A|AE150=E
BERETEF1082MUSBNRE » FAZABXRHNFIEE - REHRERER
HFHINZBPFERELR > SERFIGEER AR > B8 —F2HNLR
RE o

6. /% & X 8 TX10p (Annual count of days when daily maximum temperature is less
than the 10th percentile)
—F7F > HEaREREHEXE108 D AIBHARRE > BAlaX o
Wi FAENNHESEEN RS —HEBEXRKZHEBEXA « &2
RA—HAHSRMIB0FEE R —EFT150FE K « M AEIS0EERSTEE 10821
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V)
g
3
A

HEURE > FAZBEBXRPIEE - REAE=REAESEINZBPIEEL

B AERPIEERSSE > BetE—FZHRSERXR %5( g

7. BR % K 81 TN9O0p (Annual count of days when daily minimum temperature is
greater than the 90th percentile)
—F 29 ARTESRENEXRFE0E D UHBIERE » BUAX -
Wi FAERNHRMESN > BES—HEBEXRKZHEBEXA « &2
R—HAHSRBIB0FE R —EFT150FE K » M AEIS0EERETEFI0B DL
HEVRE » (FAZEBRIFIEE - REHRMAREAEFEIFNZAPIEEL
B AR PIRERAER » BstE—F ZHRVBERRRH

8. B & X 21 TX90p (Annual count of days when daily maximum temperature is
greater than the 90th percentile)
—F 7 HeaRaREHHEXRFEI0E D AISHAERE > Bl AKX o
H:REA CARAEHNEEEREN  EE—HBXAZBEBXA ~ %2
R—HRHESREIB0FEBE R —/5T 150 B K » #istF R HReE R Eo08 21U
FRURE > (FAZBBRNFIEE - REE S RBEFESEIMZBFIEELL
B AR PIEERIARESE > BstE—FE2FPHRERE

9. *ﬂﬂﬁ“ﬁ;ﬂ?‘—"r%?'ﬁ_ﬁi HWDI (Heat wave duration index)
—FzH BEIRMU FHEREASNEIRFSEN U BH4EXRE > B
AR o
H:REA FHREPNHEERER > AstEBAMBEXRENBE=RESH
DAE > EAFEREARIEERAEHIVRERIEE > T8 —F 2P EEIX
M EBE=RERPFIRENSHE > BB B HERIREAER o

10. RiR{E;R 154558 CWDI (Cold wave duration index)

—F27F > EEIRU L HRERERERSES AU SRS > B
AR ©
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192

WA ERERNHREESR  RESNAME RBNERERFEIB D
U8 (FRFIER S ABIRUES M RUREPIEE » sTE—F2FEE3IRMU
FARERERFIEERNSHE > [EIFE SAAEBIREGEM -

11. H®&:&Z DTR (Daily temperature range)

—Fz% > BEERRARMEEEZFFIIE  BU/Ce

FETRISHE
1. & A—BPEFRE Rxlday (Maximum 1-day precipitation)

4.

5.

6.

—F2ZH > HIERENRAE > BALAmm o

. B AEE T HEREMERE Rx5day (Maximum consecutive 5-day precipitation)

—F 2 BESHREFRENEAE > BAlAmm e

. B RR1 (Wet days)

—F 2t BEREETZRULRERE > BALAX o

PR H44f& & PRCPTOT (Annual total precipitation in wet days)
—F 7 PrAERBEERE » B{IAmm e

e AF& 558 SDII (Simple daily intensity index)
—F 277 MENFIIERE » BIFMERBENZLERERRURE XS > B
ZAmm day™ o

10 2K H R10mm (Annual count of days when daily precipitation is greater than

or equal to 10mm)

—F 2> BEREEI0ZRKMU ERIERE > BUAX -

7.20 2Kk A R20mm (Annual count of days when daily precipitation is greater than
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or equal to 20mm)

—F 2> BEREEF02RKMU ERERE > BUAX °

8. A& H R80mMm (Annual count of days when daily precipitation is greater than or

equal to 80mm)
—F7H > BIEREEZIOZRIU LRVAERKEN » BAKXK o

9. & H R200mm (Annual count of days when daily precipitation is greater than or
equal to 200mm)
—F 2% > HREREEZ2002RKMU ERVEKRE > BAIAK °

10. XK=k H R350mm (Annual count of days when daily precipitation is greater than
or equal to 350mm)

—F 2 BEREARRN (8) 3502 KAVERE » BLA&X -

11. RREERERHE CDD (Maximum number of consecutive dry days)
HREREDNRIZRZEBRERE > BIAX - ABEFEHAIHARELS
1REE o

12. B RiE&METR A CWD (Maximum number of consecutive wet days)
HiEREEI1IZRU L BERRERE > BAIAK o

2.7 Rt

FERBE2ETRmENELEE > WAITRACOVID- IO ERmENTE - =
BIEI0FAEEREERMEE A - FAREMUERN ZEEH (SO,) « ARty
(NOy ~ BE (05) ~ —=EHK (CO) LURKIARTZ A (PMo) A= 2005&%1&&75’5?5%&
AL (PM2s) BIRIE R BENEBZFHZEER - EEEMNPMsE R - BIRES
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FHMEHAZFEN > ARNEASERERYT @ RRAEHERBERERIHER
SRIFNERZIN  TREBFRERRMAZERMERPEE « TRSREFEN ~ U
RERMEREZE -« BENBAEBEESFERE -

SETRMBEBANANRIREL FITHRIRGRE) BFEERNTEAmEREAF
WER—Z - RIO—EANZTERMEEAFHR (THRIRFEE » 2021) 88 > 2820124
F2021FHAEIPMw0 ~ PM2s ~ SO, ~ NOFMICOFEFITEEZIR TN EHEE » Dﬁﬁ@ﬂﬁfﬁﬁfﬁ

(B2.7.1) - EREETRMELBHNRABEER  SREREEE -« BEUES (BFEE
THIBINGER) ~ B REXEERE - ANSBLE) - KIBT BEAEBE (FIURERBIER
RN RBEENEREEE) FF5 0 MR BELHIEEREEENTE > FIEA

/J\”EE%’%&%\HUiéf?ﬁﬂr@ﬁﬁg/%’*%’:u%%iu& SRMEBIEN 0 ERAREEBEH TRMm
B EERAR > A2 E S —E168KE=53.661

Cheng & Hsu (2019) #2006 FEE2017FIRIED (RITHRIRIRE) PMos2E »
FEREEPMsEEA B/ EE > MILIPM.sEERENBEAREIS o E—F 0
1979F E201 7T ERA-interimB AT ER} » BEREL SRR R[> N b ufERIL

TRFEE > T IESBINAR - RIRECEBRA 2 EARTE2.46 o PMz.s,%BEEEEﬁ
HEEH  RHERLEMREBENREEAERER > Chou et al. (2022) EiE—F[E]
BAPM.sAH AR U E SR 438 » LEEX2003FE E 2009 FE AR P ifIR IR S B TR0 SRR E

B RAERIGESAIL2017TF £ 20215 FIPMs 485K (B2.7.2) » BnEdb ~ 29 1
ERSHEAIENPMAREE FRE48%ZES5% » A AR D /R B PRREEAE 3|5/t
EEIRELEE (nss-sulfate) FEFEHFEBAIEHPMsAB B E08920% » HRNHENIEFIRIBEE > &
& TR (elemantary carbon, EC) BIPM.-48E E{LEE TR » B RN E4EME
AOEER B (S EEED A o AN IHEREE A AIBAZEANO, ~ VOC ~ O, FE R EIATE G AT E >
NMEEHINEERH > BERARERFRSHBNERXERERE o [R 7T MEEREL -
Lee et al. (2019) DH72005FEE2015F 2 B EE R » BRIE10FEB=ENO,AR/D
24% ° Singh et al. (2020) 72472003 FE2018FFEMLU (2862m ) PMasi=E » TREEIRZR
B ¥ EEEIRERNB A (Organic Carbon, OC) UKIESEERIFR FEE A B/ B
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@2 M2k B A S EERIHELEER B 1 NAviEss -

HEBERAIBRETR  2EMEFTESRAEEHZIRTREESE » RE0,2E—iI
10FRRERF R SEY) » EE2020F2EE552EHH (AQ>100) A BT2%%KE
=REO; » 28% KB PM.s IRIRE » 2021) » FtbmIzEEBEHBEELE - NO, » VOCHIR S|
T ENME 0 BEAIBYIFEER (Chuanget al,, 2022) ©
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B2.7.2 PMas{CE24ARBERFRIRIEL o AEIEE2003FEE2009F A FTprIRIE B ZT 0
FEHATETIIE » AEKARFRE0ITEE2021FAIEE R EFIE - BEMAD I AS
16~ Efh s ERKRIEEAE o (@BEChouetal., 2022)

2.7.2 COVID-19 HIZE 2T mmENELE

20194 /ECOVID-19%& 15 B FEl R E IMERIL & a2 tH R AT » ERIBAH
(2020F&X) > 2ELWAKRETTEFIER, > Chang et al. (2021) DAL= b ERFTIE™
NWZERMESR » R CMANTREEREE > RANERMERIEME ; E—F
DB EREIR 0 RREARERHEZWEERILLOI TE8%ZEL8% » A/NEER
WERIBREMII%E21% » BTRERMASENEETHEARER » BARNKZER

BINABPREUE » RIMEMNEZSRREE LA3NETNAZE < 2020F 5L » 2R
FEEERFRIE - 558 - BREIRXBFLERE » S EHETZEFE » Wong et

al. (2022) DITIRFAEEME AR EESRYDRE > BFEPMo » PMas » SO, » NO, ~ O4#(]
COmI2020F TP RE LERE2018F E2019F B/ 1.3% E24% » BENSSREHHLDT
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30% ° 202021202144 » 2EEBELE T R ZEMEEER - E2I2021F584 »
CIEBREMEAISRERMFHELTHIK > Huang et al. (2023) DEREII =& K2R
ERMNER (B2.7.3) » BIRIREMEIRBIPM.sEE LLE3F LA AT (202138 EI5847)
B49% > HAp sk BB A ENAVIHER BRI/ BT E90% » BRI REBUN SEIEHIZIIBM
i Al BRREFREPM2s B o

E=EE=
PIN==R

SEMNENKERS > £~ EESARIRARMTE » FXREFFMRIRE
B ST E > AILCOVID-19% 15 T BREE R B MY s YIEN - W E2RB IR
BYSRYDERE ° Griffith et al. (2020) MUEE BRI D201 7TF E2020FEEHIRIRINO =
FZ > IR IBEILENORE R/ LA24% » TEIRINGRIEHE » =2/EILEPMos
EEE D E— D o Lai & Brimblecombe (2021) BIMAEFT ~ EREMEAFINE Rk L
RIGBFEEANSRIRESR » BEEE DN > FIREERFAPENEFINEE
i > NOFIPM2sim B EAVEEZAERPARE - HERMERARFEENEREEL »

EI7ECOVID-19% 1B ERIRMAE » BXEIEER SEYPRE LLZ TR

NH; (hg/m°)

w

NO; (ng/m?)

1.6e-07

S0} (ng/m°)

2
; . ’J_‘
—t— =
Pre-alert Level 3 alert Post-alert Pre-alert Level 3 alert Post-alert Pre-alert Level 3 alert Post-alert
0.074
5 0.49
—oon 0.034 —93
4 0.5
a &
E £
B3 )
2 2 [
(6] [&]
o w
] L s L

Pre-alert Level 3 alert Post-alert

Pre-alert Level 3 alert Post-alert

Pre-alert Level 3 alert Post-alert

E2.7.3 COVID-19%1E B iTRYIEEN

EEADRAS0,

w & o LHFRAZEADAIAPM2s » NH,KZNO; »

THEH

OCKEC - BIRRIKHAZEADRIAIREMA (2021F3H4HES5H12H »

BELE) s EREAME (2021FE5815HFETH26H » 416) KEME (2021FE7B29HEI1085H » 4%
) BRREEIZEEARE o (f§EHuangetal., 2023)

197



@ FE EEREEBIN

SE 3Rk

ERA AR HER S RIKE B’EJ@}T’E CE=ER ETE BB WK BEE
(2023) © 1897-2020F ERIEM T EIEE © BB RARE © ISBN 978-986-531-506-1
RER S BERE TR RERBRXE - ELP > MMcA ~IHE ~ REE S TER

(2022) © 2020- 2021 R KFEIZEAFEE: o ISR K E AP OEFRRS > NCDR 110-A15 ©

FhES > mEE - 5TRIE (2018) - BEFRASTHBIRARIAEE - KRBIE > 46 (3) » 294-
316

FIFE ~ AEE ~ STRE ~ TmA (2023) 0 2020-2021 2B EFARERRE DT o KRHEIE > 51
(1) » 30-55 ¢

FER S ERA (2012) - RREBRERAZEZERANTERME - RREBWE > 48 (4) > 25-
38

THRIRIERES (2021) c LI0EERMEBEE R EIR © https://www.epa.gov.tw/Page/
672FA2BDDEAA22CT/71fedbd8-9829-49e0-b02b-0addb5bd470a

BRI N ELA (2013) - &M@ T B FERiRTZEAE EDHT o KREIE > 41(2) > 171-188 ©

AR~ HEBAES (2017) c EERRLZEIEHNEVERELZR2EEHDT c KEEIE > 45 (2) »
145-164 ©

HEH - BEE ~ 5%E (2018) c FREIERBIE FTEERBRKEM - 2 EREEBHEMGLE
BT SsTE= (1) 0 42

SR ~ 15AGE (2013) o FERZEE(CEKE ZRIEE D T =8 B F 2882 E 8 pY a1 2
HARRE o KE|FIE > 41 (2) » 139-170 ©

RES$9 ~ HEH - EENE (2020) c SELZEFFETEBHRIMH (L o KREE > 48 (2) » 205-
233

ERlEg FEREEBHAENEABN#MTEFTE) (2023) c SRR BRIBISEELSE
ARG TR RERR o B SEE/FE AL o https://tccip.ncdr.nat.gov.tw/ds_05_03.aspx

SREET  HEEL ~ EIRHE (2020) - RELFEHELEBUERRHEL o KRR > 48 (2) > 205-
233

BREAZ ~ FBHE ~ B8 - 5T5RIE (2023) - ETLEFHRIAZE ~ IHELERIK o TCCIPHAMTR

[e]

UF

BRZRIA (1994) - EEIEFREZ SR o KRB > 22 (4) » 455-477 ©

BREES ~ BPASE « £ (2007) - 2EE R EXTEPEREE - KRHFE > 35 (4) > 305-
351

MBIN >~ FREL S B=EH > RER - 22 - TER (2022) - EEBRERGEXREHEREA

‘HI¢

198



=

O ERREEBHSERE 2024

. 2021 : HHERM I BFEKRER [ 2021 ZERREEEE o BIRKEHHEHFD ©

BRI (2018) - EEEIEEFE (ThR) - BIIIZERBLARFC

E&:A - FRE (2009) - EE2FFEER-DITUZILALARRZBEEN - RABE > 37 (1)
1-10

HHER ~ TR ~ BEBFEE ~ TEXFE (1998) < B4 (1897-1996) REREE Z At DT RAER
RRRBZEFRREAEFE -

Bulgin, C. E., Merchant, C. J., & Ferreira, D. (2020). Tendencies, variability and persistence of
sea surface temperature anomalies. Sci. Rep., 10, 7986.

Cazenave, A., & Cozannet, G. L. (2014). Sea level rise and its coastal impacts. £arth's Future,
2(2),15-34.

Chang, H.-H., C. D. Meyerhoefer, & F.-A. Yang, (2021). COVID-19 prevention, air pollution
and transportation patterns in the absence of a lockdown. Journal of Environmental
Management, 298, 113522. https://doi.org/10.1016/j.jenvman.2021.113522

Chang, V., Shih, Y. Y, Tsai, Y. C., Lu, Y. H,, Liu, J. T, Hsu, T. Y., Yang, J. H., Wu, X. H., & Hung, C
C. (2022). Decreasing trend of kuroshio intrusion and its effect on the chlorophyll-a
concentration in the Luzon Strait, South China Sea. G/Science & Remote Sensing, 59(1),
633-647. https://doi.org/10.1080/15481603.2022.2051384

Chen, J.-M. F.-C. Lu & C.-F. Shih. (2008). Decadal Oscillation of Fall Temperature in Taiwan.
Terr. Atmos. Ocean., 19(5), 497-504.

Chen, J.-M., L. Tim, & C.-F. Shih, (2010). Tropical cyclone and monsoon induced rainfall
variability in Taiwan. J. Clim., 23,4107-4120. https://doi.org/10.1175/2010JCLI3355.1

Chen, J.-M., P-H. Tan, L. Wu, J.-S. Liu, & H.-S. Chen, (2017). Climatological analysis of passage-
type tropical cyclones from the Western North Pacific into the South China Sea. 7err.
Atmos. Ocean. Sci,, 28, 327-343. https://doi.org/10.3319/TA0.2016.10.04.02

Chen, T. C, S. Y. Wang, & M. C. Yen, (2007). Enhancement of afternoon thunderstorm activity
by urbanization in a valley: Taipei. J. Appl. Meteorol. Climatol., 46, 1324-1340.

Chen, T. C., W. R. Huang, & M. C. Yen, (2011). Interannual variation of the late spring-early summer
monsoon rainfall in the northern part of the South China Sea.J. Clim., 24,4295-4313.

Chen, Y., Zhai, F., & Li, P. (2020). Decadal variation of the Kuroshio intrusion into the South China
Sea during 1992-2016. Journal of Geophysical Research: Oceans, 125(1), €2019JC015699.

Cheng, F.-Y,, & C.-H. Hsu, (2019). Long-term variations in PM2. 5 concentrations under
changing meteorological conditions in Taiwan. Scientific reports, 9(1), 1-12.

Cheng, X., &Y. Qi, (2007). Trends of sea level variations in the South China Sea from merged
altimetry data. Global and Planetary Change, 573-4), 371-382.

199



@ FIE EEKESBOWN

Chou, C. C,, Lung, S. C., Hsiao, T, & Lee, C. (2022). Regional and urban air quality in East Asia:
Taiwan. Handbook of Air Quality and Climate Change, 1-38. https://doi.org/10.1007/978-
981-15-2527-8_T71-1

Chuang, M.-T., C.-F. Wu, C.-Y. Lin, W.-C. Lin, C. C. K. Chou, C.-T. Lee, T.-H. Lin, J. S. Fu, & S. S.-K.
Kong, (2022). Simulating nitrate formation mechanisms during PM2.5 events in Taiwan
and their implications for the controlling direction. Atmospheric Environment, 269,
118856, https://doi.org/10.1016/j.atmosenv.2021.118856

Chu, P-S., X. Zhao, C.-T. Lee, & M.-M. Lu, (2007). Climate Prediction of Tropical Cyclone Activity in
the Vicinity of Taiwan Using the Multivariate Least Absolute Deviation Regression Method.
Terr. Atmos. Ocean. Sci,, 18(4), 805-825. https://doi.org/10.3319/TAO0.2007.18.4.805(A)

Doney, S. C., Fabry, V. J., Feely, R. A., & Kleypas, J. A. (2009). Ocean acidification: the other CO2
problem. Annual review of marine science, 1, 169-192. https://doi.org/10.1146/annurev.
marine.010908.163834

Fu, Y., Zhou, X., Zhou, D., Li, J., & Zhang, W. (2021). Estimation of sea level variability in
the South China Sea from satellite altimetry and tide gauge data. Advances in Space
Research, 68(2), 523-533.

Fu, Y., Zhou, X., Zhou, D., Sun, W., & Jiang, C. (2019). Sea level trend and variability in the
South China Sea. /SPRS Annals of the Photogrammetry, Remote Sensing and Spatial
Information Sciences, 4, 589-593.

Griffith, S. M., W.-S. Huang, C.-C. Lin, Y.-C. Chen, K.-E. Chang, T.-H. Lin, S.-H. Wang, & N.-H.
Lin, (2020). Long-range air pollution transport in East Asia during the first week of the
COVID-19 lockdown in China. Science of The Total Environment, 741, 140214. https://doi.
org/10.1016/j.scitotenv.2020.140214

Hong, C.-C., Y.-K. Wu, & T. Li, (2016). Influence of climate regime shift on the interdecadal
change in tropical cyclone activity over the Pacific Basin during the middle to late 1990s.
Climate Dynamics, 47,2587-2600. https://doi.org/10.1007/500382-016-2986-x

Hsu, P.-C., T.-H. Lee, C.-H. Tsou, P.-S. Chu, Y. Qian, & M. Bi, (2017). Role of scale interactions in
the abrupt change of tropical cyclone in autumn over the western North Pacific. C/imate
Dynamics, 49(9-10), 3175-3192. https://doi.org/10.1007/s00382-016-3504-x

Huang, W.-R., H.-H. Hsu, S.-Y. Wang, & J.-P. Chen, (2015). Impact of atmospheric changes on
the low-frequency variations of convective afternoon rainfall activity over Taiwan. J.
Geophys. Res. Atmos., 120, 8743-8758. https://doi.org/10.1002/2015JD023568

Huang, W.-R., Y.-H. Chang, H.-H. Hsu, C.-T. Cheng, & C.-Y. Tu, (2016). Dynamical Downscaling
Simulation and Future Projection of Summer Rainfall in Taiwan: Contributions from
Different Types of Rain Events. J. Geophys. Res. Atmos., 121, 13973-13988. https://doi.
org/10.1002/2016JD025643

200



Huang, W.-R., Y.-H. Chang & P.-H. Huang, (2019). Relationship between the Interannual
Variations of Summer Convective Afternoon Rainfall Activity in Taiwan and SSTA(Nifio3.4)
during 1961-2012: Characteristics and Mechanisms. Scientific Reports, 9, 9378. https://
doi.org/10.1038/s41598-019-45901-w

Huang, W.-R. & K.-C. Chen, (2015). Trends in Pre-Summer Frontal and Diurnal Rainfall Activities
during 1982-2012 over Taiwan and Southeast China: Characteristics and Possible Causes.
International Journal of Climatology, 35, 2608-2619.

Huang, C.-H., Y.-R. Ko, T.-C. Lin, Y.-H. Cheng, Y.-C. Chen, & Y.-C. Ting, (2023). Implications of the
Improvement in Atmospheric Fine Particles: A Case Study of COVID-19 Pandemic in Northern
Taiwan.Aerosol and Air Quality Research, 23,220329. https://doi.org/10.4209/aaqr.220329

Hung, C.-W. (2013). A 300-year typhoon record in Taiwan and the relationship with solar activity.
Terr. Atmos. Ocean. Sci,, 24(4), 137-743. https://doi.org/10.3319/TA0.2013. 02.18.01(A)

Hung, C.-W., & H.-H. Hsu, (2008). The First Transition of the Asian Summer Monsoon,
Interseasonal Oscillation, and Taiwan Mei-yu. Journal of Climate, 21(7), 1552-1568.

IPCC, 2021: Climate Change 2021: The Physical Science Basis. Contribution of Working Group
/ to the Sixth Assessment Report of the Intergovernmental Panel on Climate Change
[Masson-Delmotte, V., P. Zhai, A. Pirani, S.L. Connors, C. Péan, S. Berger, N. Caud, Y. Chen,
L. Goldfarb, M.I. Gomis, M. Huang, K. Leitzell, E. Lonnoy, J.B.R. Matthews, T.K. Maycock, T.
Waterfield, O. Yelekci, R. Yu, and B. Zhou (eds.)]. Cambridge University Press, Cambridge,
United Kingdom and New York, NY, USA, 2391 pp. https://doi.org/10.1017/9781009157896

Jan, S., Wang, J., Chern, C. S., & Chao, S. Y. (2002). Seasonal variation of the circulation in the
Taiwan Strait. Journal of Marine Systems, 35(3-4), 249-268.

Jiang, G. Q., Jin, Q., Wei, J., Malanotte-Rizzoli, P., Gordon, A. L., & Li, M. (2021). A reduction
in the sea surface warming rate in the South China Sea during 1999-2010. C/imate
Dynamics, 57(7-8),2093-2108.

Jou, B.J.D., Y.C. Kao, R.G.R. Hsiu, C.J.U. Jung, J.R. Lee, & H.C. Kuo, (2015). Observational
Characteristics and Forecast Challenge of Taipei Flash Flood Afternoon Thunderstorm:
Case Study of 14 June 2015. Atmospheric Sciences, 43, 265-284. (in Chinese with an
English abstract)

Kuo, Y. C., Yu, Y., & Tseng, Y. H. (2023). Interannual changes of the summer circulation and
hydrology in the East China Sea: A modeling study from 1981 to 2015. Ocean Modelling,
181,102156.

Lan, W. H., Kuo, C. Y., Kao, H. C,, Lin, L. C., Shum, C. K,, Tseng, K. H., & Chang, J. C. (2017).
Impact of geophysical and datum corrections on absolute sea-level trends from tide
gauges around Taiwan, 1993-2015. Water, 9(7), 480.

201



@ FIE EEKESBOW

Lai, I., & P. Brimblecombe, (2021). Long-range transport of air pollutants to Taiwan during the
COVID-19 lockdown in Hubei province. Aerosol Air Qual. Res. 21,200392.

Laruelle, G. G., Cai, W., Hu, X., Gruber, N., Mackenzie, F. T., & Regnier, P. (2018). Continental
shelves as a variable but increasing global sink for atmospheric carbon dioxide. Nature
Communications, 9,454. https://doi.org/10.1038/s41467-017-02738-z

Lee, C.-S., K.-H. Chang, & H. Kim, (2019). Long-term (2005-2015)trends analysis of OMI
retrieved NO2 columns in Taiwan. Atmospheric Pollution Research, 10(3), 960-970,
https://doi.org/10.1016/j.apr.2019.01.004

Lee, M. A, Huang, W. P, Shen, Y. L., Weng, J. S., Semedi, B., Wang, . C., & Chan, J. W.
(2021). Long-Term Observations of Interannual and Decadal Variation of Sea Surface
Temperature in the Taiwan Strait. Journal of Marine Science and Technology, 29(4), 1.

Li, L., Jindian, X., & Rongshuo, C. (2002). Trends of sea level rise in the South China Sea during
the 1990s: An altimetry result. Chinese Science Bulletin, 47, 582-585.

Lin C. Y., W.C. Chen, P-L. Chang, & Y.F. Sheng (2011): Impact of urban heat island effect on the
precipitation over complex geographic environment in northern Taiwan. Journal of Applied
Meteorology and Climatology, 50(2), 339-353. https://doi.org/10.1175/2010JAMC2504.1

Lui, H., Chen, C. A, Lee, J., Wang, S., Gong, G., Bai, Y., & He, X. (2015). Acidifying intermediate
water accelerates the acidification of seawater on shelves: An example of the East China
Sea. Continental Shelf Research, 111,223-233. https://doi.org/10.1016/j.csr.2015.08.014

Lui, H.-K., & Chen, C.-T. A. (2015). Deducing acidification rates based on short-term time series.
Scientitic Reports, 5, 11517. https://doi.org/10.1038/srep11517

Luo, Y., & Boudreau, B. P. (2016). Future acidification of marginal seas: A comparative study of
the Japan/East Sea and the South China Sea. Geophysical Research Letters, 43(12), 6393-
6401. https://doi.org/10.1002/2016gl068760

Ma, D., Gregor, L., & Gruber, N. (2023). Four decades of trends and drivers of global surface
ocean acidification. Global Biogeochemical Cycles, 37(7), e2023GB007765. https://doi.
org/10.1029/2023gb007765

McKee, T. B., N. J. Doesken, & J. Kliest, (1993). 7he relationship of drought frequency and
duration to time scales. In Proceedings of the 8th Conference of Applied Climatology, 17-
22 January, Anaheim, CA, American Meterological Society, Boston, MA. 179-184.

Oey, L. Y,, Chang, M. C,, Chang, Y. L., Lin, Y. C,, & Xu, F. H. (2013). Decadal warming of coastal
China Seas and coupling with winter monsoon and currents. Geophysical Research
Letters, 40(23), 6288-6292.

Peterson, T.C. (2005). Climate Change Indices. WMO Bulletin, 54 (2), 83-86.

202



Qu, T, Kim, Y. Y., Yaremchuk, M., Tozuka, T, Ishida, A., & Yamagata, T. (2004). Can Luzon Strait
transport play a role in conveying the impact of ENSO to the South China Sea?. Journal
of Climate, 17(18), 3644-3657.

Sabine, C. L, Feely, R. A, Gruber, N., Key, R. M., Lee, K., Bullister, J. L., Wanninkhof, R., Wong,
C. S., Wallace, D. W., Tilbrook, B., Millero, F. J., Peng, T., Kozyr, A., Ono, T., & Rios, A. F.
(2004). The oceanic sink for anthropogenic CO2. Science, 305(5682), 367-371. https://doi.
org/10.1126/science.1097403

Singh, A., C. C. K. Chou, S.-Y. Chang, S.-C. Chang, N.-H. Lin, M.-T. Chuang, S. K. Pani, K. H.
Chi, C.-H. Huang, & C.-T. Lee, (2020). Long-term (2003-2018)trends in aerosol chemical
components at a high-altitude background station in the western North Pacific: Impact
of long-range transport from continental Asia. £nvironmental Pollution, 265, 114813.
https://doi.org/10.1016/j.envpol.2020.114813

Tang, D., Kester, D. R,, Ni, I. H., Kawamura, H., & Hong, H. (2002). Upwelling in the Taiwan
Strait during the summer monsoon detected by satellite and shipboard measurements.
Remote sensing of environment, 83(3), 457-4T1.

Tsao, S.-E., Shen, P.-Y,, & Tseng, C.-M. (2023). Rapid increase of pCO2 and seawater
acidificationalong Kuroshio at the east edge of the East China Sea. Marine Pollution
Bulletin, 186, 114471. https://doi.org/10.1016/j.marpolbul.2022.114471

Tseng, Y.-H., L.C. Breaker & E.T-Y. Chang, (2010). Sea level variations in the regional seas around
Taiwan.J. Oceanogr.66(1), 27-39.

Tu, J.-Y,, & J.-M. Chen, (2019). Large - scale indices for assessing typhoon activity around Taiwan.
International Journal of Climatology, 39(2), 921-933. https://doi.org/10.1002/joc.5852

Tu, J.-Y,, J.-M. Chen, L. Wu, & C.-Z. Chi, (2020). Inter - decadal and inter - annual variability
of meridional tropical cyclone activity during September-October in the northwestern
North Pacific after 1998. /nternational Journal of Climatology, 40(3), 1686-1702. https://
doi.org/10.1002/joc.6295 i.org/10.1002/joc.6295

Tung, Y.-S., C.-Y. Wang, S.-P. Weng, & C.-D. Yang, (2022). Extreme index trends of daily
gridded rainfall dataset (1960-2017)in Taiwan. 7err. Atmos. Ocean. Sci. 33, https://doi.
org/10.1007/s44195-022-00009-z

Vicente-Serrano, S., S. Begueria, & J. Lopez-Moreno, (2010). A Multiscalar Drought Index
Sensitive to Global Warming: The Standardized Precipitation Evapotranspiration Index. /.
Climate, 23(7), 1696-1718.

Wang, S. V., &T. C. Chen, (2008). Measuring East Asian summer monsoon rainfall contributions
by different weather systems over Taiwan. J. Appl. Meteorol. Climatol., 47, 2068-2080.

Wang, C.-C., G. T. Chen, T. Chen, & K. Tsuboki, (2005). A Numerical Study on the Effects of

203



@ FIE EEKESBOW

Taiwan Topography on a Convective Line during the Mei-Yu Season. Mon. Wea. Rev,,
133(11),3217-3242.

Wang, Y. (1998). Sea-level changes, human impacts and coastal responses in China. /. Coast.
Res., 14, 31-36.

Wang, H., K. Liu, Z. Gao, W. Fan, S. Liu, & J. Li, (2017). Characteristics and possible causes of
the seasonal sea level anomaly along the South China Sea coast. Acta Oceanologica
Sinica, 36, 9-16.

Wang, Q., Y. Li, Q. Li, Y. Liu, &Y. N. Wang, (2019). Changes in means and extreme events of sea
surface temperature in the East China Seas based on satellite data from 1982 to 2017.
Atmosphere, 10(3), 140.

Wei, J., P. Malanotte-Rizzoli, M.-T. Li, & H. Wang, (2016). Decomposition of thermal and
dynamic changes in the South China Sea induced by boundary forcing and surface fluxes
during 1970-2000. / Geophys Res Oceans 121, 1953-7972.

Wong, Y. J., H.-Y. Shiu, J. H.-H. Chang, M. C. G. Ooi, H.-H. Li, R. Homma, Y. Shimizu, P.-T. Chiueh, L.
Maneechot, & N. M. Nik Sulaiman, (2022). Spatiotemporal impact of COVID-19 on Taiwan
air quality in the absence of a lockdown: Influence of urban public transportation use
and meteorological conditions. Journal of Cleaner Production, 365, 132893. https://doi.
org/10.1016/j.jclepro.2022.132893

Xu, Y., Lin, M., Zheng, Q., Ye, X., Li, J., & Zhu, B. (2015). A study of long-term sea level variability
in the East China Sea. Acta Oceanologica Sinica, 34(11), 109-117. https://doi.org/10.1007/
513131-015-0754-0

Yan, Z. W., J. J. Xia, C. Qian, & W. Zhou, (2011). Changes in Seasonal Cycle and Extremes in
China during the Period 1960-2008. AdVv. Atmos. Sci., 28(2), 269-283.

Yuan, D., Han, W., & Hu, D. (2006). Surface Kuroshio path in the Luzon Strait area derived from
satellite remote sensing data. Journal of Geophysical Research.: Oceans, 111(C11).

Yuan, J., Guo, J.,, Zhu, C., Hwang, C, Yu, D., Sun, M., & Mu, D. (2021). High-resolution sea level
change around China seas revealed through multi-satellite altimeter data. /nternational
Journal of Applied Earth Observation and Geoinformation, 102, 102433. https://doi.
org/10.1016/j.jag.2021.102433

Zhang, X., G. Hegerl, FW. Zwiers, & J. Kenyon, (2005). Avoiding inhomogeneity in per-centile-
based indices of temperature extremes. /. C/im., 18(11), 1641-1651.

204



