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YR SR THEAE A FIET R o = (st TR R Ay T TR A1 A DY A (] R e
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H

FoRB (LR EELRRETENRATER
JHE - EEFURBLREIATREA » IH
TEAGIF R P 3 AR BRI LS B i R e B
RS ER A ar B ERTIRE - SN AR
S K SKS HE e R B s DR SRR R A TR AR
B AT — Lt RIHAR A TH & A B 2
F) TAH ) AYKEE > 2013 R S AH A%
( World Meteorological Organization ; WMO )
i T REE R THNARE AT E

Seasonal

cr

‘]IL‘?

( Sub-Seasonal to Prediction
Research Implementation Plan Yl WMO, 2012 )
FRHILL TEkf - FHE - R, (READY-SET-
GO ) KRy K FMER RAER (Vitart
and Robertson et al. 2015) - H BiZ= K EEAY 4D
HHSR TR " fir | PEEERIRASE &R ==
£ (sub-season) RFEHY 10 KZE 30 KJEHA

(extended-range ) KATHMIALE " THMH , FE
BRI S » Foih T RERE | RERAILAE 2 A
BRI A=Y 10 REINE SR 12 /N AR
R FRH AR R E RS | -

RS T AL L P B THER 502 » R
Rt " RS RBEBTIR R EHITHER R4
ST 1(2002-2009 )% 52 R 56 —hiEh
D4t BRI AR TR 40 (54 % » 2008 )
E 2010 £ L& ER(EGITTE H EH 40 2H4
BH - ZERERETHRER > Z&E" KFEME

KRGS FEEERTE 1(2010-2015)
P EREES HERETER RS - B
2016 FBHIBIEE(EHTE 2014 ) B HEH 120
HERH ~ FRERETHEREN - AR

U 5k
4 2 A
strategy ) {F Ry TH#ECR R » 2o H4RETEL
B A TFHECERADR E YL - HERX
SRERAURERE Z A AT TR R AR R S (F Ry
R RTHEORR L
AW FE G R MR A R E R
#EAYEMRIERSET THEEZ( (physically
motivated empirical model, P-E model, &
Wangetal. 2015 55 2 H ) » FELURBEZ B ZE
LR EFEEE AR RSN R - BN
P-E THEAEAMUAHE TR - DULIFE A&
FERTHEAE AR A #E (benchmark ) AHE
Bl o Ryt ASGEET TR TR E b - tE
RIAE TRIEN I TR A R FRERRIR - LUITH R
B PIE TS RAVERIVE ST - P-E THERIR
LA T TR R N AN PR SR AR R (A By
BB Z TR FI4RET 077539 KRG B
AT 7E A TR AN RR K2 ek i &
MR G RETERIE > rlREh I
WA MG A P-E THERAELIBSE A&
FERFRIVTRERE G - HEE TR ETEM
axatHy P-E THEIEA HAifER VA E=
EHYReE R REIRETH R (Luetal. 2013,2017)
fg PR 2R 4R PR & THR (Yimetal. 2015) ~ 15
Fhilm AR TR (FELE 2017) ST
HHE -
EEXTREFEE R EN T
AR FESORRIEA 2 5, - ZRERE (2014) 55T T
=285 BT AR - H R (fOR5E -
i (B m AR H B =5 8 AR 2EL RN
AVRERE - e = BRI EE

— 7% ( two-tiered forecast



—OtFAH F A
&, ( East Asian winter monsoon * EAWM ) #5
TRERA (% - 8 R FEREE A AR EAWM
e A S AT THER M - P8 B R0 B
Ui (B4R H BRI =R R\ - £ B B SR 2
HHBERE R - IR RO FRERGEM
675 s El s RHY — (B Z &t (Wang
etal. 2010) - JEEh#EEILEPEEA D « B 2R
IR EERA DR Ry SR SRR R
HNERZE T e@E Ay EE e BN 28
AE » AAE AL AT R IR SR8
RS - DL ERYREIR A THEAY
HTEE A (predictability sources ) {234
AR M EAYRZEE (National Academies
of Sciences 2016a) » AHIZZ (I Wang et al.
(2015) fREAYFERTEERFERIN T - B&aT=
BAFREREIRGRAAE (Sea Surface
Temperatures, SST ) ~ [ | 2 /3 KUERR
[T 2 SROME (2 meter temperature, T2M ) ~
VLT RBR (sealevel pressure, SLP) ZE& ]
EERF RV AR MR (R > sHE =
AR RS TR AT TR - AT AN SR
GEREUR (B: Vitartetal. 2015) » HATEIFE—
TR U A S B PR R N RS A0fH
FEEBRE R ESEX TN RRANED
4%l (Lu and Chang 2009, Chang and Lu 2012)
REEAHFE AR 500hPa B SIS AT
HoAh = B R RE R A TR T PR 52 -
TR N TR PhBE BN EL AT S &
EHHEAREAE - e DS st e TR
TS 7 2 — e /KRR TR, - L
[ PE TR SRETLE P-E BAB) TR HY

o

& 70 127

R R A BN EA e R E T (real
time ) SR{EEFHY P-E TR - AbTFEEEA
AVERMESS —Fai I - THEOTVENSE RS
—ES > BUUESEERISHAETT 2002-
2017 LRI E S - ChEduat T
BRAMBRR D H R TR IR AR
(TCWB2T2) FHHEER - BHESGREEL
Fm A PR Y AT RE A » SN E Ry A

— B
ASCE A T BRI THEE R - BUAER
SHEEHEE R ERAR AT A ER - 1T
TATE R R E 20 7E H B B R e TH
A& kit (TCWB2T2) EHIHY 30 4
(1982-2011 ) [E]3H 78 ( retrospective forecast »
hindcast ) F1 6 FEEFISFEHT -
BUAAAIE BRI TR g s 13
{18l st fng oK ~ &b - HbE - FE3E -
HR B S e RE B IR
R~ G HPHREER - RERARE T
# i F§ NCEP ( National Centers for
Environmental Prediction ) 25 — ki B 43 7
(NCEP/NCAR Reanalysis 1; R1) (Kalnay et
al.» 1996 ) LAz /g RS & THER A U BRI 5
SHrEk (CFSR B¢ CFSv2 Analysis) ( Saha
et al. 2010 ) fJ SLP ~ T2M [}/ K National

Oceanic Administration

(NOAA ) Extended Reconstructed Sea Surface

and Atmospheric

Temperature version3 (ERSSTv3 ) H 15 SST
Bk} 22 IR SST FydKER4grg 2° » T2M
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B 1.875° » SLP £ 2.5° » BERSER B 1951 4F
F 2017 4 « ASLLAFT—4F 12 HEEF 2 H
RyEFAZ 2011 FAZFFRIRA 2010 F 12
HZ 2011 42 HRY=(EH - Rt R ER
S T 66 (1952-2017) &2 -
RE R A IRIETRER RSB R
(TCWB2T2) ZAERE R " EEMER R
BT R BT S5 MR SE A
F~ZETHE Z%0 0 2016 FFEBHIATESE - TCWB2T2
Fo 2ot S A TS R EETHMI 4R A
RAIEATTH 3 AE R TR R BRI E R
FATHEE N (CWBGAM » T119L40 )7 ) BifE
B S i 5e e ECHAMS f55% (T42L19 » 5.2
FR )5 SST FUHIER T/H REEE R eERER
AL THE 2% (OPGSST2) 4b » Hiff
P F 52 T HUS# NCEP CFSv2( Saha et
al. 2014 ) £BEERTHNIE K} (CFS2SST) « {y
SRR OB R AR B BRI AS SE A T
TUtEM A o TR A DU R B H B YIRS
FEHY 30 4H 7 {EHFEHNEER - NitEH A
120 4R 7 {18 A A TEHIGS SR o 0 e Y
F BT ZE 50k » RyorAft TCWB2T2
A TH R AR DA 38 R St e KU D7 /A TH
EZERE AR E - B 525 L. NCEP/CFSRR
BRI THERE R (Sahaetal. 2010) {E
Ky TCWB2T2 B KRS HRR HDR 56
f% 30 4F (1982-2011) fy TCWB2T2 [E]i 78
¥ > BT THEEHEE - NCEP YRR THHR ESE
ZIRAE 2012 Fiks NCEP CFSv2 » S5
TCWB2T2 th L {4 Z 4 ey SST FEMI
B I DL & & Al s & B E b & &

IR 9k
NCEP/CDAS ( Sahaetal. 2010 ) & Hiiy =Bk 5y
M35 08 B 9] 46 85 B 17 FH A - [A] I i 24
TCWB2T2 £ 2016 FA BHIATEREmTEE
B 2012 2 &I THEWIGS N R T E
bz b3 Bl NCEP HyfEE&E kT -
TCWB2T2 & HHVERIPEE S A seE sy
M T H A2 E TR T2M FEHRGE SR -

= TEEJTAEGER
T FHHRAY AT THER DR B R KR T B EE
RAGKBNERBUUR KR - B~ 8%
TEE A R PR S 185 (LEF2 (Chapter 4
in National Academies of Sciences, 2016a) -
BEAETEHR T-{E % SST ~ T2M ~ SLP ={H
Rl THRE SR EEBEEAE (12-
2 ) PR - THEE I IR FE =
(&0 BRI AT 1> 55—20 & DL 1952-2001 4
ARSI S 3 B 30 AR AR (1952
1981~ 1962-1991 ~ 1972-2001 ) S i1 284 =
LR LR R S AH B (58 55 PRIk
BT BN B R B R T A R S
BRI SR 35, FH ) R 20 A 2Bk
BTN RO T AR St R
GAAKE (WMO) sy R K R P AE S
5% f2 FF [https://www.wmo.int/pages/prog/
www/DPS/SVS-for-LRF.html] f& B4 s T iE =
THERKHEE - SR 5ERHY P-E T - A
FH 30 4 (1972-2001) THEHRZEFERARI 16 4
(20022017 ) PR HAAETT [0 P B s » B
TCWB2T2 Y R L TR GG SR - 12 B AR 2R
PUZERREA o
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> g 7= 10
SEtTEIEEITIE
| L N
1. 19522001 EXZEATEREBZEL - DIR30FERETREAT
HR— #Hgf*’?ﬁ ) SRR R B8 | A O SR R s
(i B B
\_ J
| r N\
. | P 3R 30 E h BE A B BB 00 B O R TSR 7
SR_ Eg;%ﬁ o BlBE R TR AR S M T ATERE T
3. LU R BRI (5 F R A B A R I 02 1 TR S
\_ J
| r N\
- 1 1952000 1 F R BIE - BRIERI0E - SRR
SR= ngggf; 2. 1512002-201 7 B 4 T4 = Bk SR ER B E S AR S =L S8R 38
. . 3. SPEb 4 st TR A T B B 1 TR IR R RO TER 2002-201 7 R IR
\ .
B 1 ST TR L .

3.1 EBXFREHER
ASLLARTARHy 13 B s U nh L =R
(122 H)HnEEEE82 5 W5
TEFE Ry WTMP f55 - ZHIEHY B IE A ZRP8
REEL WTMP /Y 66 42 (1952-2017 ) FHEE A
BHEME 0.90 DLE (£ 1) HI WIMP JREHY
2% (ETALERY PR2S) BilR% (HLE
J7> PRTS ) BEL{Sf 25 Ik i i 8 E 19 4 SR
—F0 HIELPL WTMP (REE 2 B P R0R
HESHE -

AT WIMP B ERAREEEOR T2M AHRE
B > SR EFE 20°N-27.5°N ~ 117.5°E -
125°E EmIskan EIRAHR M s (18 2) > AHRE
HETIEHY 0.8 PRIL(E AR E R 7] A I
B (122 A) P T2M ARZE2E
PR - ASORIEEE 2 R T2Mtw 158 - £

{58 F AT R A RS R A5 PR
e Ry IR U G A s PR (E 1 F By
562 (perfect) fHATHERE - A T2Mtw F[A]
R EREAK ZE IR F PR
{EHITHER B EEERE TIHY _EIR - DL T2Mtw {F
T BRFESE P-E TS Rk e 2
IR TR E L R > SRR LT
(HIEESAHETEE I

2357

3.2 FEETARGT

THERH G2 T2Mtw ELTH 7R =8
SST ~ T2M ~ SLP fAHRBEAE AT E 3 T 7
HIE VB » B T AR RN R T #
S (Surface Temperature, ST ) J55 /]
Y SST M B T2M &0 2 (2177
T - [ 3 B =F% 30 SR E L TR
I ST 4 SLP 1 925hPa JE35 (UV925)
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xR 1 2813 EPHUMGAY 1952-2017 243 (12-2 H) PR S Y BLIE B 4= B0 PR Y
FHREREL -

(1 1952-2017 1952-1981 1962-1991 1972-2001
%7K 0.92 0.98 0.98 0.90
=it 0.96 0.98 0.97 0.95
w1 0.97 0.98 0.98 0.96
= 0.97 0.99 0.98 0.97
=i 0.95 0.96 0.94 0.92
= 0.93 0.93 0.93 0.92
ISE=S 0.91 0.93 0.92 0.91
HE 0.93 0.96 0.94 0.93
HE 0.98 0.99 0.98 0.97
it 0.95 0.95 0.94 0.91
BKIh 0.94 0.98 0.97 0.93
= 0.96 0.97 0.96 0.93
AR 0.91 0.95 0.93 0.90

28N

26N

24N A

22N 1

20N

112E 116E 120F 124E

2 HEE 13 (EPFHUNLEE R4 SRR ETE# WTMP 1 NCEP R1 2 BRAEES 2 SRR E 734
55 66 - (1952-2017 ) AYAHBE(REL > i SR E0E L Z0RE T E T2Mtw HYSPH I - ik
#iEFE WTMP 81 2 SKORERY 0.8 MHEIAEEEELGIE -
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[FIRAHRR (3 - BURHY 24T RIS MEEE 90%
B OERE D - BEIEZELRIRENARE
SEEHER B R B EL -
FEF R > BT EZ 30 45 T2Mtw EljRIEH
AN AT AR A BB IEAHRE > (2 1972 48
1R IR AREURES » 1f T2Mtw BLA PR
ENREE LA PE LA PR SST IEAHRR (&
5 B2 BN O R T2M & EALHUE SST #Y

MHEEREAE 1972 FEZ & L2 A58 - 5550

7 15 48 & 78 {0 F1) 55 DA R B P RSP Rt AE
1972 F it HEABHEERY 72 52 - 8 3a,b BURE
LS Bt Y — eI A B Y SR
3¢ HIFE R EAHRAIHERRGS -

KNRIE R R 2 A8 (multi-decadal
ITHEARZF|EZER (Lu et al.
2016, Cassou et al. 2017 ) » #EFA H Bif} 255 %)

RIEZEREA T RS T
HEAE R RS ERRBER LT
MEERNEE  SHEAREE T
RIETEHIE B AT A A B RE RIS THE R =
iy AL #  ( National Academies of Sciences
2016b ) o Ky NEAREE S LA THER S
THHR IS E TR AIRSE — T TG WMO
RREIFH 30 FEAF R fREE R » 55— A e
R Pk e AR AIE 5 8 T ATl 3 B 30 4F
Bk AE 3 B HART REE S BRI IR
THERA T DA THER R = - R RE H S [k

el e Zeaw (w07 X

THIRAFHVPEERIZ e 11 HBAaE
HIEE] 8 H » oHlEHHEEA - #H - ={EH
[ ST M1 SLP BAZ AR = HF1%H

variability ) 7
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(12-2 A ~12-1 A~ 12 B) JREAHERG
8> thEtE T ST #1 SLP AYEE HE(E ({1 :
10 2 11 8Lk 11 HEE 10 HEVE(EE)
BB ARG = (1 H ' A REAHER 58
BRI H R4S 528 B4 IR e S =
H > Ptz 5 (Eaq e EiE (9 ([EFsE
HRSFRITIE © 2.5°%2.5°) it BIZ MEHY &I
e Ny A AR THEA 7 » A5 B R AVAS A
PE/INTA 5 (EEC 4R A & O R — & - I PAE
SO EAE R THER A o B 3 BRHF I
(19521981, 1962-1991, 19722001 ) FH[H %
BT G EOKAT AT R THIR A TR BV R 2
J&IY SLP 4 12 {En[aETHHERA - - B SST
A 7 E AT RETHIER R+ B T2M A 2 {E A58
THEREA - 2 N 2R (E H s Ay g2 s 7
371 ( forward stepwise regression screening )
THERA R SN (Lu et al. 2010) > &
S Bk 3 B T S 3 S AH R (R B R TH R AT
(predictorl ) 1T EEBEHURER IR - FH 2
AISEPERREL predictor] EAHRE (HHEH (4 E0E
O5%HntBAE M ) B THERA - PPk Bl v
HEHBE G R RNNE N HEHER T
(predictor2 ) T EEEBOEER JTHE » (1R
BN TH %R A A
predictor2 » W A IR 7 Pk B8 5 = (8 TH R
PRI A SR THER SR G A T R (e H -
Rt RE RS o THEREA T EE DR
SRR THECH SR A (N=30) #9 10% (3)
ol Rl o THERUR PR MR & T THHR
B IBUHNE R THERE O AE R A8 ~ R
Heam LRI ITIRER RS o Ry VAR

fil - predictor2 §
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{ERITASMBLTR R - TR0 3 B
(19521981, 1962-1991, 1972-2001 ) 717 -
FRTEH 10 ££( 1982-1991, 1992-2001, 2002~
2011 ) » L T (7 T R 5 SR o 58 TR S
7 FELL 19822011 SFETHERIA G GRIETH

(a) 1952—1981

EVU-F/SHEAZE 5%

R o DL 30 44 Rl HATHER 10 AV
A E AR 1 250 3 A2 (leave one
out or leave three out) 2 Y i B2 (] :
Michaelsen 1987 ) 5 A& » 3I| 4k HAAI TR AT
LY ey VA

90N
4
60N 1%

30N -

120E'

0 60F

6 OE'
(c) 1972-2001

~~-m

*\\ v 7 ,,~1

“\\‘\‘\‘\\?’03 ) ( :

60F 120E

18 120»' sbw

|

| | f

& 3

—-0.7 -0.6 —0.56 —0.4—-0.86—-0.8 0.3 0.86 0.4 0.5 0.6 0.7

EELFRETER T2Mtw B2 ST ~ SLP ~ UV925 = (iR {E%[ENF (DIF) MHE GBI,
B - BRE FBREDRE (SST) DIKEFRRMA (T2M)

Z(E4R B SLP » EfE B 925hPa

JESZ o [T HE R 90%EEE VR E (r=0.31) HYHIHE -
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R2 PRELAVATRETHMRN T B R - TN T B SR H (0 IHFHRA -

RN T 2 tH

(Predictor) (Variables) (Description)

SLP IO _AS SLP SLP 2-month anomaly over Indian Ocean ( 17.5°S-30°N,50°E-90°E )

SST EP_AS SST SST 2-month anomaly over eastern equatorial Pacific Ocean ( 22°S-12°N,176°E-72°W )
SLP SP 9m8 SLP SLP tendency ( September minus August ) over southern Pacific Ocean ( 25°S-15°S,147.5°E-152.5°W )
SLP UR ASO SLP SLP 3-month anomaly over URAL area ( 70°N-75°N,30°E-67.5°E )

SLP_IO_ASO SLP SLP 3-month anomaly over Indian Ocean (22.5°S-30°N,52.5°E-102.5°E )

SST EP_ASO SST SST 3-month anomaly over eastern equatorial Pacific Ocean ( 26°S-16°N,176°E-70°W )
SLP IO SO SLP SLP 2-month anomaly over Indian Ocean (22.5°S-2.5°N,57.5°E-110°E )

SLP AUS SO SLP SLP 2-month anomaly over north Australia (25°S-10°S,120°E-170°E )

SST EP_SO SST SST 2-month anomaly over eastern equatorial Pacific Ocean ( 26°S-18°N,174°E-70°W )
SLP_UR SON SLP SLP 3-month anomaly over Ural area ( 72.5°N-80°N,30°E-92.5°E )

SLP IO SON SLP SLP 3-month anomaly over Indian Ocean ( 17.5°S-5°S,60°E-92.5°E )

SLP WP_SON SLP SLP 3-month anomaly over western equatorial Pacific Ocean ( 5°S-7.5°N,130°E-155°E )

SST EP SON SST SST 3-month anomaly over eastern equatorial Pacific Ocean ( 26°S-16°N,176°E-70°W )
SLP_I0 ON SLP SLP 2-month anomaly over Indian Ocean ( 17.5°S-5°S.67.5°E-92.5°E )

SLP_ WP _ON SLP SLP 2-month anomaly over western equatorial Pacific Ocean ( 2.5°S-7.5°N,135°E-157.5°E )
SST EP ON SST SST 2-month anomaly over eastern equatorial Pacific Ocean ( 26°S-18°N,178°E-70°W )
SLP NP 11m9 SLP SLP tendency ( November minus September ) over northern Pacific Ocean ( 22.5°N-35°N,175°E-167.5°W )
SST TW_ 11m9 SST SST tendency ( November minus September ) over Taiwan ( 20°N-36°N,118°E-140°E )
T2M UR _11m9 T2M T2M tendency ( November minus September ) over Ural area ( 54°N-68°N,48°E-68°E )

SST TW_11m10 SST SST tendency ( November minus October ) over Taiwan ( 22°N-32°N,118°E-138°E )

T2M UR 11ml0 T2M T2M tendency ( November minus October ) over Ural area ( 58°N-70°N,51°E-80°E )
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KT

FUNEIEE AR

#®3 THEHIFEANTERANTHE  FH—EwmE AR T RTERAT 1 HR RN T 2/
3 EILTHEAEIHISIR (30 4£) FMUAEL (10 42) 3£ 40 4 -

HHAET 1 HHAET 2 HHRET 3 BB TEEEEAER
(Predictor 1) (Predictor 2) (Predictor 3) LFFy
(Prediction (Prediction
Model Model Name)
Training and
Testing)
SST_EP_ASO SLP_SP_9m8 1952-1991 A
T2M_UR_11m10 1952-1991 B
SST_TW_11m9 T2M_UR_11m10 1962-2001 C
SLP_IO_ON T2M_UR_11m9 1962-2001 D
SST_TW_11m9 T2M_UR_11m10 1972-2011 E
SLP_NP_11m9 SST_TW_11m9 T2M_UR_11m10 1972-2011 F
3.3 TR SST FERITNIE% 30 F-EL T2Mtw A S AHRAIEA

R bt PR PR - Pk B2 B Y TH
HFFIRR 3 FE—FIHERFEE bk
R PRER R Tt 2 e B BRI THER R T > 43l
BHEVEHRACTEE 8 & 10 H Py SST ~ 2= &}
4T SSTHY 9 2 11 H&bil#s( 11 A9 H)
FIHEASEE SLP 1Y 9 2 11 A8(L#sh > 7
HRFEENTHERE SR (T2Mtw) AR %
BB FRAEE 4 - [& 4a-c 737505 T2Mtw B2 8
210 HH9 SST fE=F% 30 4F (19511980,
1961-1990, 1971-2000 ) FAHRE (48 - BAE
FEIE Py THERRF- SST_EP_ASO (5.3 2) #Y
#HilE - B1 T2Mtw HEEEFHRARY SST DL
R R B R ERIERTEN I E A
ARFRAN ~ DU E 48 48 [ 1F Ry iE SR S IsE 76
THERA T - [B 4a-c HR T2Mtw 1 SST 7E24
HHRSEE SST_EP_ASO &g =% 30 £F
HART 0 A 18 2 B IEAE A RA 4 » 171 P RS0

{0 {ELE 1971-2000 HHFSTHIK B B2 AHR
KT A AL ERE S B o s R AL AR
P LR LA R B TEAFIRE « 18] 4d-f
TFAEEEIHE SST 1179 % 11 H (L8
2 (SST TW 11m9) B T2Mtw HI2ERIE
HIRARA: > FREEIPIT SST AR RIE
R AL RS » TAERERIER R
IF 25 B R - E[IFE 6 L1 9 %5 11 5 SST 8
(HHgAEL ToMw oA IR B (4l AT
60°E S SRPERIHIENE S SST 82 T2Mtw
BRSBTS - ST B EITE e SST RS
(LR IREE » thatBE 60°E LIs 20°S BUL
(EALEIRESE O 2 11 ARSBIERE R/ 11 F
%9 F SST BIERET) HAE 60°E LAFH 20°S
PARHIPGRIEE SEATRE Bk 0 %8 11 F 71350
RER/N (11 H9% 9 H SST B&AfiT ) i
LT 5R0E - 1B 4 B EIL KT RS
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BEEPEILTTPEE (30°N) i H R HFTHYRK
== SLP /L (SLP_NP_11m9) 7£ =E% 30
EHARTEC L T2Mtw A B TEARRE 5 9 2 11
H SLP_NP_11m9 &Iy B L sh R
(11 HIE 9 H SLP HYRERZ Ry IFFESE) HIlZ
BAEREE » ;X2 SLP_NP_11m9 [&IEKf
S EELE 11 AFHEA 9 AR =84
{2 o NIBHE — e —BEE =k
HEYFEER A (% 3) A SLP_SP_9m8 -
T2M_UR 11ml10 -~ SLP I0 ON =IF > DK
T2M_UR_11m9 >
T2M_UR_11m10 JE& 5 & & R~ 1E
BEFF RIS o B Sa By T2Mtw Bil4ER SLP #y
8 % 9 H&{Lil#%s (9 HIEK 8 H SLP) #HRf%:
%7 > SLP_SP_9m8 &K 4% & [E DL (A 4R A
AEEH o B Sa-c HYMHBHGRBEIILL 30
(1981-2010) B FFHIETER » (HTHERAFHY
ZE MRS IR = 30 FHlEaiE ARy
TG (TEE 4 BlfE 5 DUREREDR ) ThE -
Sa B RHY PHER R I8 R E A B A S =
T E = AEREAY R T B &I - TR R TH R
R Pk B3I SR A (A 5 BURD - THERA
TR T2Mtw 1£ 19521991 FEAHRBEME R SR AE
1981-2010 55 » FI =% 30 FE#A BEEAER
A ER AP SR TH S R T f 2 S BR A SRIS
5b B THEIAT T2Mtw B4 5k T2M ) 10 &
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MAE > N FE BRI B E R L FERE © =08y BN R " Below
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1 2 EHITEER (CWBGAM+CFS2SST) » FE#EFC (Forecast Model ) M85 —1
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( CWB/OPGSST2~NCEP/CFS2SST )4H 3%
B & i — TR R TH i Ui —
SFRERTEER( 5] : CWBGAM+OPGSST2) >
WA T8 A SRR =R R 4 P Rt 4 H U RS

—IEAMH G - THERBRBARRE T
T AH R AR IR K SRS =B PR R 0 SR
WS AR S Y S TR A DUAE R (A Y 25
RS HTER Y - B TEREL " &
% | FEEHFOR o B4 T OPGSST HEETH
=150 CWBGAM + OPGSST2 il ECHAMS5
+OPGSST2 FfEAH &2 HIFY THER Y45 -
—fEE ANV A 30 4HTEH > BT
7E Y THER & EH Y S & M A a T TH R % AR
b > By HERE A TR A = R R TR
onfH P-E FHERJTEA REE HE AR TH
1:'121[3 °

5 BT At TR RIS, ) TR
=Y 2002-2017 AF-FHERAE SR BT B —
FI4H#& » P-E FH#HE:B-DFIB D~ EfHy
LREPHRBENHEME R - AR T



—OtFEAHA s

SLP_NP_11m9 ([&] 4g-1) 1 SLP_SP_9m8 (
Sa) WHETHHREA T - 8 TEERE LA A
OPGSST2 THHA M 2B I TH R4S SR 22
B EE - RRHEER R NCEP FHHER
2 EE I TEIRAE DL T2Mtw e BR4S S0
FAFIE  AHLL WTMP BRI "R Ty 8T -
B HEAATHEREE SRAE P-E FHEAH T E LA
530 D TH#R T2Mtw MIfE= B H#H WTMP

el 141

BRI LIRS R OPGSST2 8P
110 FitE - BRI R AR
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2010, Park etal. 2012 ) » /2L FEFFEA(E 50°N
DAB SR /B @IS AY R[S - B 4c BURHY
T2Mtw Bk =R SST 1E BV PE A A R T
MHEALLE Sb SURERDETEREES B 10
211 HEVER T iR A B AR R
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EAURETAN Tt
SLP IO ON, SST EP ASO,T2M UR_11m10,
T2M_UR 11m9 ) Ei ( WP, ENSO, ENSO,
ER/WR, ER/WR ) fJ¥#IE -
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Abstract

This paper presents a physically motivated empirical model ( P-E model ) for predicting Taiwan

winter seasonal temperature with 0.5 month prediction lead time. The predictors are selected from
three variables of global grid climate data, namely, sea surface temperatures, 2-meter air temperature,
and sea level pressure. The predictor selection procedure is designed for reducing the influence of
decadal-scale climate variability on the prediction performance. Through a retrospective forecast
experiment, three P-E models with the best performance are selected to compare with the forecast
skill of CWB 2-tiered monthly and seasonal dynamical forecast system TCWB2T2. The hit rate and
Gerrity Skill Score are used as a baseline for evaluating the forecast performance. The procedure can
actually be applied to any other seasonal forecast model for improving Taiwan winter temperature
forecast. Through examining the relationship between the predictors and the influential large-scale
teleconnection patterns to East Asian winter monsoon, we found the predictability sources of Taiwan
winter temperature may have their root in SST anomaly over North Atlantic and Pacific through the
teleconnection patterns, in particular ENSO, EA/WR and WP triggered by the anomalous SST. More

studies are needed to evaluate the speculation.
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