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MR AT BITECHIEH €, (Climate Diagnostics and Prediction Workshop) /25 ER[E 22
TR SREEE (NOAA, National Oceanic and Atmospheric Administration) &EAFDLSEfE £y £ REEZR Y
HYRGE - SRR MM FRE R ~ BT R (R B 2 R G - SR 40 JEEss - HRR
FEHIF 0 (CPC, Climate Prediction Center) BilirEf 245 H5¢ B iz (ESRL, Earth System Research
Laboratory) F:[E T3 » B thREBEELE ERIRHERL Z IFHTT (Denver, Colorado) « A&
WA 2015 FRBRR MR - 52520HK R tRm S a2 K re0f] ~ B2BETEHI f 2 2
B A0 FARRAEZET TR ~ AR R SIS A TEON ~ RIS B SRS T
B~ bR B A THHIER N ~ 200 AT THER S SRR SRIE 2 -
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SR GHEAE P IR BRI R BN TR B eSS - 5 m] DUt B SR (A TR e 1 5%
KRG N TR0 E - e BRI RN EI 6 22 H 5 R e s - SRR ~ 52
BAVENES - W E e B S G S50 T H AR IITRSRE A AR - 2
TETH IR BRI S FRFRAE ST > IlsR R kB hnE - (e EBRSR =T TE & 1F -
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Fr— R EERETA T (CPC) E A David Dewitt #8658 5 - fifeth CPC #Y 4 &
foUEE - () FEREMFZLEIIR SR GERAFEEN > SIBLEN TIERIM & A
4) > Q) BT GIE - Q) WHEEEIHE GERBBRPHEMATE - RAEEERE) > @)
FEA I T B AV EGRESA FTElR - CPC AU EHRE « SAIATHER LAV R ~ RN T
HAVE I ki ~ AR ET Rl ~ TR RCREUE R A THERE - TSRS - KRR
BRSAMAY LS ~ SRIERFERERNA - B SEE (025 30K et AR @Ry T
EREE (1) AL EATHE S RIS AS T B ETHERE R - Q) FIHESTER
FORIEERHI AR - (3) SETElR LA - FihlEsst - () Bt ESExalr  E IgEHRE - 2
SEEAE e H AR KAVE D » (5) (EFL[FSFREVHE R A HERAV AR - T MRS
Ko (6) REEZHILERSTE - () BNERIFREREARE CFaF) IEE ST -

% 1 Biatfam £ Ey 2015 FE5R Mg [al R © SR TR 0089 Michelle L' Heureux [BEH J7i&
REEER (ENSO) HEfFRYEERE » 2014 FFRH ~ BRI T ARG A RIS » ERRER
Al e e HER I FE A IR BCE - H 5 2015 4 3 A A BR EHED - bhi A TR S ry =3 -
FAE 2014 £ 11 H CFSv2 K CCSM4 72 W {0t il LATEHIE] 2015 4 3 HEESRAYEEE - AriE
£ 2015 47 3 HFrAEAI ] LITRHIZI 582 » Horp @ =X ] EL et =0 R A I BE B A 4%
J& o &R skER - A TUNEE RS R EL B IR B L ok 518 - BB S - PRI AREE
RN SBT3 - (H—ZRRIHEE o] DUE B EE 3R 8 RAUbm (5 -

SRR MEFEN LY Jae-Kyung Schemm [B]H 2015 F- K PERBE LK PH LA Re R - 5%
FREFAE S HEmidEEY - 8 HEREN—IEE - 2015 FEEZFEENFE - HILKR
PEAEREE R D » AR AR 2 - Bt 8 H 30 HALASE R EFEIRFFEAE 3 8 4 SR E
(GRZUReE) > 10 H 21 HIFRAY Patrcia HAJE H. 00 R B A (R EZEF] 880 2 » Ful B KRR ZE /)N
I 200 B2 (FHE D 89 AR » BUR A AL E DR i iRV BERE - 73 B KPS R FEE
Jo\ A A SR R ELAE R B R D) RS ~ 2 E¥SmE@ 4R (TUTT, Tropical Upper Tropospheric
Trough) 58 ~ SR REES 10 KPS ERZEVF#E S (TCZ, InterTropical Convergence Zone)
55 ~ BAJE T S5 R SR RES - A R RS B AL SR A R PR I (1 FE 2 B R DB AC SR 55
S E RN ~ MEVTEESER AR - DU R R -



=N A&M KE2[HY John W. Nielsen-Gammon ‘E 584 H 2015 55 5 B NIFR £ 04 #E0Y A
M SR RSB A FR R ITE B 2/ KE R AN » BN IVE R RIBERL T /KHERE - (H15(E
JHFE TR ©

52 & 4 Hiatin R FOIOK - 35 15 RS - HTAETamAY 2 Ry b a5 B A M i
USRI IRIAL - B4 2015 SRR ~ 2013 4 O HRHEERLZ MGRIEN ~ JIINEZ S35 > IR
A JE SRR DRI P

S ~B=XK

%5 2 7 fiafam £ A B R SRR E TN B 14 Rl iR
et R

SEE SR B A0 Qin Chang B85 7152 ZAE A5 FH#H (NMME, North American
Multi-Model Ensemble) HYARHEEM: » B :iEHE Raftery et al. (2005) EZELER A ETHRAYEE
& (variance) » FL SR CREIAYE R FAEA ANV R - FiZ IR FEEGERIEVERAEARE - 2 & HIERTH
HorEsVARE IR R T BUE (spread) » AR 72 BEUI AR = Y R (B R A A EEME - I1E
B/ 1 RoRSEHETHER 2 BEEAR | AR RSEX TR - B S A EEN -

F B RN TEMI ST Emily Becker B 5 NMME SR FE IR & o FR4E Wei Shi Arfe
A REKERRARALER - Al DT EERIRAVEE-AHRE (anomaly correlation) = RFRE HH/)N
ERIEFFEUE b - S E 25 Ry Al 10% (805 5 90% LA Frsidft » AfAR#E Ferro and Stevenson
(2011) 7EF SEDI (Symmetric Extremal Dependence Index) A Bt R

F B RAETEMI S0 Peitao Peng #5135 2014/15 FE L ALE R PG R EHEEAEA - 15
HELEERIEA L EL (EOF, Empirical Orthogonal Function) 5342700 » A1 3 {EIFARE T B Ry
ENSO ~ BB, Ky AL A5 RE (NPM, North Pacific Mode) @ 2 & FIFHE £ 4> (PC, Principle
Component) RS HEREA RN ARG > WEE 2014/15 AFRTEE N TELE - G
(EERRHVERR - 45 RBRE RIS 128 NPM JEAE » ENSO K2 » JLEHPEREH
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EEEE NPM Fradi sk Y52 2 —2L « #R#5 Hartmann (2015) » NPM 357 5 ENSO #EHVATIK - BEZA
NPM F1E 2013/14 FEAZRFREHIA » {H 2014/15 4428 ENSO A2 A S8 milsk » FEFERER
BIENVE R F A PR RS > RN E PR Ry BREEE Y » PHBSE 17 ENSO 242 -

PR R (B2 it ZefE (IRL, International Research Institute for Climate and Society) HY
Anthony G. Barnston {# [ CES fE =N ERIEHEENEE (MJO, Madden-Julian Oscillation) ¥ APE¥
BEEFYsZ 2 » Hor CESv2 IRV EL &R 38 & 94 N E R {ERR A - 45 BRI {E R AR G
PIRERREE MIO - DURCE MIO JRIE (LT PEEN SR R PE R U 25 Y EH 52 - CFSv2 R
MIO HY R FE#H S A] 2 3 {E 2 R - (EEORPEFERAE Y ] THER AL A 1 2 2 (EEH -

H Bk REE) ) B ER= (GFDL, Geophysical Fluid Dynamics Laboratory) HY Hiroyuki
Murakami {# ] FLOR #=0ER5T 2014 - H BRI BE SR iR 22 N RN RE 2 B RSB AT S
i o W TR A4S A B E I R M AT e Y 2 AU R B b E 22 B AR R TSR - 210 2014 FEH &
RITAREE ST R - ATRERR B BRI (LA ENSO EVARI% » ARARE BRI E A
PEEEES - (B & Z B RN BRI S AR bR -

55 8 fiiaam £ R B SRR B P B S 5 TR iy Horh 2RISR (TR 0 Y Li-Chuan
Chen FIFI & R HTHYIT ARG S NMME 245 2 S5 T ENSO HYFRIR - 45 R BURAE ENSO %
A:BF - NMME =] AR IESSH EAIRE » JCHUE CRSv2 #8234 - Jf U7 Tl S R U Al R0
PR WK F K H GEOSS ~ CanCM4 B2 FLOR 55 » 45 &2KE0 » 2 HIHMAZHInA
S TR R i > BEBRTH BN SO B AR T - PR TH B T -

SRR BRI SCER (WD) - Ba AR EIRSERAY A downscaling

approach of relating the large-scale patterns to the extreme rainfall frequency in Taiwan Mei-yu for

climate change projection and S2S prediction > S SIS AIMTEE = -
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BB — 5% &y Chet Ropelewski » (&R ET L TR IS & 2B R EH o 17
Hy#ERE

1950 FEARHVRIEE R RAVER » FEZGETIVHTT - G YRR AR -

1976 4 11 AAEZERTERRE | EREEitetd ORE: HA" 28 mea” i ).
% 1 {E#RE Fy 1958 £ 1975 FRYEBEOREE bR - HASR S ST PZRE R 2 R
SEOM/BIOMNATINGEZ T ~ BEERFEHIRY 77520 ~ 1976 SRR AEFIENR - DLRAEREE - BEiF
BN R FERUAIR - SRR SR - RIESER REFERER - s A ITHIER
HEWR - DHFRER AT eRaEEEh b HERCA -RRA - HERNEEY
BRI B ERE(E - 1979 R E MLy (CAC, Climate Analysis Center » CPC HYEGTE) A7 » B
By B — R TE 2 R A Mm A B b o

1982 4F56 7 @& S 1E EBIR A MHFE 0 (NCAR, National Center for Atmospheric Research)
B PR EE R S e AR ARG o ENFA L El Chichon K UNES MGk
DRSS RER  (REREESG N EEBE M E S &R N - EERNARK
S E WD R A PEEE 3 2 4 (EREAEE - el R R B2 sarY » [F]RF sk DAE R
BN REIEHIFR R AR o HhIUHET & SRR - VAR AT SERHITE ~ 2 K
&R -

1985 56 10 f@2 i —— AR B R - 2 —— R IR G 4HE, (WMO, World
Meteorological Organization) VBT E - LEIHTET GiRF R R TEHE B AImREES -

1986~1990 =55 11 £ 15 fEbftat @ BHia B - BiFC&n LIAE—SEE&R T 4
CDDB (Climate Diagnostics Data Base) * CAMS (Climate Anomaly Monitoring System) ~ Blended SST ~
COADS (Comprehensive Ocean-Atmosphere Data Set) ~ # 2 (LT FRES @ [FIF LGS RER LK
Eitl » EER YRS E N BN E - RILE RSO AU 22 A ROE - 80 Fa FomaY
T ITA R IE AL e EY (EOF) » EAGEIEEIA T 48 P B h b BEEZ T
fip e B K HAEAH R -

1994 455 19 JEbfET & 5idaHEL NCEP/NCAR Reanalysis FF53 TR} «

Al 20 JERHET G BR T 1983 FAENIE SRR LRI 2 Fh - EaRt B 556 - EhSMH
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ST eI B B A o ME——BIINE 1988 B NV AR SRER IR T AR A E] (AER,
Atmospheric and Environmental Research Inc.) F:[E]28¥E -

1995 FEEREH0y (NMC, National Meteorological Center) 3% FZE B ER 5 TR0
(NCEP, Nation Centers for Environmental Prediction) * & {&5747H.0» (CAC, Climate Analysis Center)
ARy sRAE TN 1.0 (CPC, Climate Prediction Center) © £ 1SS afTHERHYEEM: - AL 21 @
& R BT ST & - R & i Re eI TH R TR 2 1
Ko Hep—{E FEEMRETEAZE - RIEEATE R AT w EET -

REFIE BT E Y SBHASTE Y B — RSB RS ISRR RIS - RAKE
EEAE L EARATHE? RORHHE &2 & 2 H e B Hah? shaE it s M R
B e

S5 (I3 Robert E. Livezey HIEH 35 FE2¢H B TR FAEAVEUR: - /£3560 > 1982 £
THHR AR ERIEZ - 1995 F4ERHASE 0.5 i H AV THEHZ AT 12.5 {8 H B97HH 5 1980 4
REZRERMETTETEITRE > 1990-2000 F08 BRI ER BT - 2020 FELARTE S RE A
— BT RIRR M T AR TR

1980 FAHYZRTEEPR FHHY )T A Ry R E AT R - BREAHRE - FERIUE - T ELE
R M1 (CCA, Canonical Correlation Analysis) * 1995 fEERFHIEEAHRES3HT ~ E RAlETY
(OCN, Optimal Climate Normal) ~ & EI3HT » 2006 AR IELEAHRA /34T ~ B8 Rl TS - 4%
[EEF (SMLR, Screening Multiple Linear Regression) &z CESv1 B A= 4 fETEE TS5 [HY4S 5 » DA
ST ERE BT A TER - TREEEISE S TH AR » W0 T RHESREET -

Higgin et al. (2004) ZEFpRFRHDREERINEEPRESS (detrend) » 7 HAETE R
IR EEfErh 2o EE B2 O Lenic et al. (2008) #fk#aEE SMLR K CCA - BHEEGEE T4
M OCN {3 HYEEREE 10 FHE 0% 15 5 - Livezey and Timofeyeva (2008) 5 > SRR THARIERZ
SRS - Ry EEEE (FRIERIESEIER HAn B A ol THEEAVACR - WIEHEFA
ZrE2z PDO) » 12 R R ACTHR A 2B AV SRk -

s R R (1) AREE T B 5a B B ZE AR RS MR E = 0 R (B ITET &
S ERF VRS ERREEE) - (2) KRS R HTAT CESV2 =& RIS E JiTHHR - 3) &1L ~ HE
FESEFRE AR - M8 AN CFSv2 BRI BIEGF S THEAES | » 4) LGS THHRIES [H
B J7TEH - NMME & 1ECHY THER R -



S =fir5#% Anthony G. Barnston [HlH28 2 40 FEE SR THERAYSERE - Bjerknes (1966) #HH
Vi S B 7 RE R R BE T [\ DA [E2 45 AR A TR (DI BB - Wyrtki (1975) JEE FBLEE
A RN IR E S A8 P 4R A RS2 - MR RN RN E B (X0 Kelvin waves) F52
BENNGRFTH MY A - Gill (1980) SRR RIS EVRAYSE » Hoskins and Karoly (1981)7%
fEfE TR R EROCRE BB HI R E © Rasmussen and Carpenter (1982) #E— D g BEARIR 5 - HEsR
6 [EEALE ¢ 1951/52 ~ 1953/54 ~ 1957/58 ~ 1965/66 ~ 1969/70 ~ 1972/73 » R EAARAHIEE - &,
gL

1982/83 HYEEEASE AR T Rt 10 T2V B E 2 ERRR (TOGA, Tropical Ocean-Global
Atmonsphere) 15 2R B8R K HL 2 ERE22EE  Zebiak and Cane (1987) 28 H &t R E—(ERk )
R EE B2 A S AR E) JJf5 2 > Suarez and Schopf (1988) #&HZEFERE 25 (delayed oscillator
thoery) ARfFFEEEBRZE A YT -

TR BRGS0 (Barnston and Ropelewski, 1982) ~ B /J#A (Cane et al,
1986) FI4atEh/PEEHE (Barnett et al., 1993)° 1980 k& 1990 FAKER A &S IHITHERF K
B gaHEE - 2R 2000 K2 2010 FERB IR TR A B a b s =04 - BIEEQLt - H
AIAEN TR IR BRI TR © PR 7 &F4F 3 H 2 6 HAYEE BRI o] THE 5K -
RN B S THER R RRE 2 S » AR B AR 5 E 5958 - I - A 5e B 280
g NEATE RIS 2 ~ PG LB A eSS - RESE IR B BRI 52 A R SR e TR

HAGEARER - 40 FRTIFIE R RIS A AT AL - HE 2 A REENZERRIEEZE » DR EH
RIZHIRZEA 2700 « 1980 FARHNA T EFNRIRER (fgEEH) » TN ED| 7 H

H

{nf

SERARAERNE RS > R EE AR LR E R 2R - WhGHRE—

L B VAR E T EAE) S ZRE B - 1990 22 2010 F-X o] DARFAE R i 5c e B SRR SR TRUHIASE
2> KRERG R RS A HVBUATE R DL R SRS AED © 5 H R MII2AF 2 PRAVEERE -
APPSR > DURCE ZHHE (LR > 1T IR FISE & 2 5 0] A SR AR -

F B RAEFAIF LAY Wassila Thiaw [BIEHRZ 0@ 2 20 F38 6 RS RS RE T HI BRI HE &
a1 ° HIR 1970 2 1990 UG HL (Sahel) FéHzF - 1980 FAREEIBIIRFA%E 44 (USAID,
United States Agency for International Development) #1715 - HATHE 4% (FEWS, Famine Early
Warning System) * SEEGRMGETEN T O S EFRAEZER 10 RRRMIE K @ 2R - DUERERF
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ECHIEYITBIE - 1990 FRERIREEETL TIEMFEAL (Africa Desk) » Sk & Bl R GK KRR
BOTHI IR AL 10 RRRME - #RIEMNVRGE D - EIEENME R iR
W~ B A& DURAE SR RAE T L E DT b R EA R E - 2000 FAEE T
RFEV2 JEMHEMREERE @ g1 F-HITHE 2 48es 8 R P oa - SR BIPERH S 4R G TR
Flfil RS - MR GRS R ENELED T BIZI K R & a T (SWEDP, Severe Weather
Forecasting Demonstration Project) » 5 S2EL SR METHN L OIBIE 7 FAEE VT K ELL
Fe R EH -

H A7 B HY K R B R i 2 on 29 B & 0 B R {2 (International  Desk)  H#Y 44 15
(http://www.cpc.ncep.noaa.gov/products/african_desk/cpc_intl/index.shtml) » HE1#E CFSv2 1 NMME
AV ZEETER (http://www.cpc.ncep.noaa.gov/products/international/nmme/nmme?2.shtml) » %
MBI AEEE 5 (RCOF, Regional Climate Outlook Forum) FIEIZR FfEEE#1E (NCOF,
National Climate Outlook Forum) HYS7 4§ » 2SR /KCH%RE (NMHS, National Meteorological and
Hydrological Service) R T L» (RCC, Regional Climate Center) 5T B TH R EEEBIE
wF WAZKE 110 EEZEEY 300 fizh ERSRER S BEISRERAE

GrERER  BIFEEAUEENERE 7 RRRTESRIEEETIR RS R #HETE - 56 2 BREER
ey KEEL - TERFEREZREEEREE HE - R ERZRETTFHHEE A
Hragrs - B RE R SR S BRI PR 4 ~ PRt B B T R 2 m DL R 3 e SR i e A
TH¥EE

HER 2% H5e &= (ESRL, Earth System Research Laboratory) HY Michael Alexander [B]/gH
HSPFAEEIEREE (PDO, Pacific Decadal Oscillation) HYEAZE « 5 5taBH PDO AIMH] » 2 1%5F
fili CMIP5 #EU2 A REREREEH PDO M HBHRIEAIEZEE » 837 PDO ~ ENSO $IEBIRFE 2 A
EMBILHY - PDO & aED ENSO HYFREE - = A] DURE e PDO HYAYRE » {HZ{EfE PDO i fh
ENSO -

BRI T LAY Yan Xue /48RRI &R EEEG TS - S50 8 2003 FFAGE
EEBREEERIEE 4 (GODAS, Global Ocean Data Assimilation System) » S HR#E H: £ 4 7 H
TEFEESHIERHA http://www.cpc.ncep.noaa.gov/products/GODAS - BIEF & EE &R tbist=
B 2014 & HF 9 EURFEF M ER 2B W E B R B RO E MR
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http://www.cpc.ncep.noaa.gov/products/ GODAS/multiora_body.html  #]25 FE#e 45 S EE~ » UK Met
Office BRMEPE A IR » GODAS ~ CFSR RIFF R A AR = > Hoh R
TR IMA ~ ECMWE &8k (HER T A FE LIS » HofthF a4 -

% 11 Eisfam TR RS EUEAPEECAVZ2ETN - A 3 RilE » H iR L4
HEyzE (ESRL, Earth System Research Laboratory) 9 Randall Dole {#iF§ CLIMDEX &RHES 8228
S R AR RN - SR S bV EE E P PR RS R - EARE (L
HYEIEEEE KK « fl i S A S bE 2 S A SR YR B R E - R 2 IME
BRI F & S i S YA o B (B i AR R B B RE N R T N E (L -

%12 ghiatewm TR ARIERT - BFEREE NI e K a e o BT
{EEAR A% H 0 James Partain ~ Pl ez ELRER AR 550 Rick Thoman ~ FHfz 26N #& B
& Bruce Rittenhouse ~ FH#h7KE& 5 Bob Peters » DL FFEERIZS MNTLAES Jeff Lukas °

B HERR R ENY Viviane Silva (R4 RIEIRFETE (Climate Services Program) © £
T RIS O RIEIREEE T 0 ERR R EEERE T4 T CRT (Climate Resilience Toolkit)
PLE: LCAT (Local Climate Analysis Tool, http:/nws.weather.gov/lcat/) » T Bh & &I & Ay B g
REREIEE - FRF IR — 2 - #EE - DURBLIET AL ~ INEURFRF A E S5 BIERE &
HH0y (NCEI National Centers for Environmental Information * gij & £ NCDC, National Climate Data
Center) S#ESTERI - EHEIM BRI FAEAREYTESE (Climate Prediction Applications
Science Workshop) ° E R L FHAE B K RITFEEE A= (OAR, Oceanic and Atmospheric
Research) B/ 2014 4 9 HEa] & FHTE: - HEIR S EIHERD 2016 1Y TIF H AN
2 AL E2ZFHTH - 2R A m I B ENAG R ~ B LA RRAE TT ~ B
HEATHIFERAE ST ~ B R EE R RV E R -

James Partain (R & @ RERE EERREEK - S THSnm s » HR e m eee g
B TR oK i i H A o] LI EE i > IR S S A A B R SRV & > DA R FEE /KR

D ORTRIME ~ KEECCE LR - BEIRARZE Rk A TR - SRR I E
T AE = TR MUK EIR S > et NOAA BLHM BT &1F - MRS
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AR 2 £ 4 ETEHE e R TR - WIERSEER R B EIEIERE T L CRIETE
) BSEEEEE L (EECREIR) HIEE - BB ELTS - B e 2 A 27 on
MAERAL > DURES SR FIBEALE RS AR - RS - B - SRR
FHFLOHI AN E G2 ~ S S DUGEIRES - IR - BRI IR R -

A [E] 2 SRR FR A IR FR K o PR i ER G B B2 A 45 1S P A i 45 K SRR,
{2 2 & 4 BTEE - RERKFESFNWHEZRY - TRBKEHEEE2EVRE - i
SR O K SSRGS - MMTE RS 1223 £ 4 HHTEH > BEEGEZELEZE ST
AR OHE S A R SR E E AU RN T E - 140 Drought.gov - Climate.gov-----
% o KEIFERE RS IHHKEREN B AR EME A R EREELTEK -

(1) ~ {EXR

5513 Je 14 Eiafam 1R Ry AR (e 8 5 B vh 48 P A R FRORI LR R - 46 0 el - 55
B KFE R0 (NSDIC, National Snow and Ice Data Center) HY Julienne C. Stroeve H&Z/] 2008 4
% g UK FH AN 49 (SIPN, Sea Ice Prediction Network) BH #5 28 5 )8 K B ¥
(http://arcus.org/sipn/sea-ice-outlook) * FEHI 9 HE/KE/ NEZ A @ (HTEHRFTIRL AT - 555
R (E DS TR R - BALWIB0R0E  RESER I S e /K B TS =R -
TERAEAR b AT AT F IR E R /KECH] -

FHEEL 2 TR ERHY Elizabeth Barnes E5tEI% 3 @R © (1) LRSS e ETE
FEMER? (2) bt R CACRias B P G DR TI8? ) LB AR G S8 P&
SHE? WSS IREUR - (1) iR AR EEE IR R & #2288 T MR - J0dm &l
A IR OR RIS ~ {8 P &R FEMEDR B R o ~ RSRUN BIIRIE &R ~ OB RS ~ IReT i
fii o (2) BB RN A fE SR USSR DRl B b &R - TREEAHRENREAS
NEREN IR 2 - (3) JURRB A thE P s B G SR (EIGA 2 IR S R AMTAag 1Ay 75

N
- I

FHENLZ NI RERHY Lantao Sun BESTIERGARATA " JDMIGHE « REEES™ AYIRN - ffl
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SR AE 2 R R ST B TR R R B S S B P I+ R Ve e
TR - {7 Sl R K -

55 15 Bt im R A AT THERE R TR, > A S R - Bl NOAA RIEAE -5
(CTB, Climate Test Bed) Y Jin Huang 7748 NMME #E=CGE TR THRATETE - NMME SHEH7°
2011 4 FHNOAA RiEET=E# A= (CPO, Climate Program Office) FYREHEE/ AT THAIMESRL (MAPP,
Modeling Analysis Prediction and Projection) £t - Ef}€ (NSF, National Science Foundation) ~ §&
JEES (DOE, Department of Energy) FISEE{RKZE44%% (NASA, National Aeronautics and Space
Administration) F:FESZRF - FEATHRT 2015 F 9 HIER B&RIESE - B RMEZ AR
AZEEE - FNEMN  ZEEE  MEEZ - BEZ2EH > B LEEHIFTEN
(http://www.nws.noaa.gov/ost/CTB/nmme.htm) 5% B0 R TEHI S LR 2015 RGNS 3 2 4 A
HEi S - FESN—R 3 R AT SR THEGE S [ B {EUA K NCEP ~ IMA -
ECMWEF 5=, » H{5f NMME 7Reefe it R SRV TREFES | - B RTEIFE REAA S2S (sub-seasonal
to seasonal prediction) FTEIEAEHETT > A 10 B MEEFOAVEA S8 EEEFATEAEHY
ERhE A RIEE FEFE > ERVART A SRR (IR 3 #8) - NMME R 2015 45 3 H7EEE
P2 T —RENTHER ARG G » STEERHE - mES Bt EHEN eI EEST - H
a1 Ry 2016 £ 2017 FAESAT AT AT PR TR NEAVE 2 i -

EFEEEFE T (EMC, Environmental Modeling Center) Y Yuejian Zhu RIEZHHIZEE
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Program for the 40™ Annual Climate Diagnostics and Prediction Workshop

Denver, Colorado, October 26-29, 2015

Monday, October 26, 2015

07:00—09:00

08:00—08:20

08:20 - 08:40

Session 1:

08:40- 09:00

09:00-9:20

9:20- 9:40

9:40-10:10

Session 2:

10:10—-10:30

10:30—10:50

10:50-11:10

11:10-11:30

Registration — Magnolia Ballroom
Welcoming Remarks — DeWitt and Wehhb

Charting a path forward at NOAA s Climate Prediction Center
David DeWitt, Climate Prediction Center

2015 Climate Overview
Chair: Robert Wehh

El Nino was late to the party but it's now here: An overview of ENSO since late
2014
Michelle L'Heureux, CPC/NCEP and Anthony Barnston IRI

Overview of the 2013 hurricane season

Jae-Kyung Schemm and Gerry Bell, CPC/NCEP

The Faucet: Informal Attribution of the May 2015 Record-Setting Texas Rains
John W. Nielsen-Gammon, Texas A&M University

Break

Drought/Pluvial
Chair: Andy Heell

The May 2015 Texas floods and role of strengthened El Nifio teleconnection
5.Y. Simon Wang, W -E. Huang. HH. Hsu, and R R. Gallies. Utah State
University & Academia Sinica

Diagnosing Possible Anthropogenic Contributions to Heavy Colorado Rainfall
in Seprember 2013
Pardeep Pall. Lawrence Berkeley National Laboratory

Climatology of Extreme Dailv Precipitation in Colorade and Its Diverse Spatial
and Seasonal Variability
Kelly Mahoney, CIEES/NOAA ESEL PSD

Lessons learned from seven vears of Water Year outlooks in Califormia

Klaus Wolter, University of Colorado, Boulder & NOAA-ESRL-PSD
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11:30-11:50 The California Drought as seen through the eves of EDIDI (the Evaporative
Demand Drought Index)
Michael Hobbins, CIRES / NOAA; Daniel McEnvoy and Justin Huntington,
Desert Research Institute, Reno, NV.

11:530—-12:10 California: Indications for continued groundwater depletion after drought and
causes of drought variety
5% Simon Wang. Yen-Heng Lin. B R Gillies, and L Hipps. Department of
Plants. Soils and Climate, Utah State University

12:10—13:20 Lunch (all lunches are on your own)

Session 3: Drought/Pluvial (continued)
Chair: Kingtse Mao

13:20—13:40 The Phvsics of Great Plains Drought, Its Predictabilitv, and Its Changed Risk in
a Warmine World
Ben Livneh and Martin Hoerling, NOAA Earth System Research Laboratory

13:40 — 14:00 Precipitation Extremes in the U.S.: Trends and Causes
Kenneth Kunkel North Carolina State University and NOAA NCEI

14:00 — 14:20 Understandine the role of land-atmosphere interaction in the NCEP coupled
forecast svstem (CFS) on drought forecast skill for the 2011 and 2012 US

droughts
Ronggian Yang and Michael Ek, EMC/NCEP

14:20 — 14:40 The Role of Stationary Rossby Waves in the Subseasonal Development of
Dvought over North America

Hailan Wang, Siegfried Schubert and Randal Koster, NASA Global Modeling

and Assmmilation Office

14:40-15:00 Implications of North Atlantic Sea Surface Salinity for Summer Precipitation
over the US Midwest: Mechanisms and Predictive Value
Laifang L1, Raymond W. Schmutt, Caroline C. Ummenhofer, Knistopher B.
Kamauskas. Woods Hole Oceanographic Institution

15:00—15:30 Break

Session 4: Drought/Pluvial (continued)
Chair: Andrea Ray

15:30-15:50 Unraveling East Africa's Climate Paradex
Bradfield Lyon. IRI, Columbia Umiversity

15:50 - 16:10 Simulated U.S. Drought Response to Interannual and Decadal Pacific 88T
Variability

Robert Burgman, Flonda International Umiversity
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16:10—16:30 Reconciling seasonal drouchts and landfalline fropical cvclones in the
southeastern US

Wasu Misra. Florida State University

16:30 —16:50 Flash droughts over the United States
Kingtse C. Mo and Dennis P Lettenmaier, Climate Prediction Center and UCLA

18:00 —19:30 Ice Breaker, Magnolia Lounge
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Tuesday, October 27, 2015
07:00 - 09:00 Registration — Magnolia Ballroom

Session 3: Diagnostics and prediction of high impact extreme climate events
Chair: Jae-EKsyung Schemm

08-00— 08-20 Seasonal Predictabilitv of Severe Thunderstorms Based on ENSO: Methodologv and
Evaluation of the 2015 Forecast
John T. Allen, International Research Institute for Climate and Society

08:20 - 08:40 New Measure of Forecast Uncertainty for the North American Multi-Model Ensemble
Qin Zhang, CPC/NCEP/NWS/NOAA

08:40- 09:00 Space-tfime variability of summer hydroclimarology and extremes in the Southwest U.S.
Srijita Jana, Balajn Rajagopalan, Yochanan Kushnir, Andrea J. Ray, CIRES, University
of Colorado at Boulder

09:00-09:20 Forecasting temperature extremes with the NMME
Emuly Becker, Clunate Prediction Center

09-20- 09:40 Detection and attribution of extreme temperature and drought using an analogue-
based dynamical adjustment fechnigue
Flavio Lehner, National Center of Atmosphenc Research

Session 0: Diagnostics and prediction of high impact extreme climate events (cont.)

Chair: Mike Alexander
0-40-10:10 Break
10:10 — 10:30 What drove the Tropical and North Pacific and North America Climate Anomalies in

2014/15 Winter?
Peitao Peng and Arun Kumar, Climate Prediction Center

10:30 = 10:50 Effects of the teleconnection patterns on siommmer consecittive extreme rainfall over
Central-Eastern China
Junmei Lyvu, Chinese Academy of Meteorological Sciences

10:50 - 11:10 Statistical-Dyvnamical Seasonal Forecast of the Westerm Novth Pacific and East Asia
Landfalling Tropical Cvclones using the High-Resolution GFDL FLOR Coupled Model
Wei Zhang, NOAA/GFDL

11:10—11:30 The Impact of the MJO on Atlantic tropical cvclone activity in NOAA ‘s CFS model
Anthony G. Bamston, Intemational Research Institute for Climate and Society

11:30—11:30 Investficatine the Influence of Anthropogenic Forcine and Natural Variability on the
2014 Hawaiian Hurricane Season
Hirovuki Murakami, Gabriel A. Vecchi, Tom L. Delworth, Karren Paffendorf, Rich
Gudgel, Liwe1 Jia. and Fanrong Zeng, NOAA/GFDL
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11:530—13:00 Lunch

Session 7: Diagnostics and prediction of high impact extreme climate events (cont.)
Chair: Matt Newman

13:00 — 13:20 Predictabilitv of the 2012 US Dyought in a Different Representation of Atmospheric
Processes
Debasish PaiMazumder & James Done, Regional Climate Section, National Center for
Atmospheric Research. Boulder, CO

13:20—13:40 A Revised Real-Time Multivariate MJO Index
Ping Lin. Qin Zhang. Chidong Zhang, Yuejian Zhu. Marat Khairoutdinov, Hye-Mi Kim,
Courtney Schumacher, Minghua Zhang, Stony Brook Umiversity

13:40 — 14:00 Leadine Tropical multidecadal mode (TMM) and tropical interannual modes (ENSO)
revisited 1931-20135. Major changes in recent decades?

Muthuvel Chelliah. Climate Prediction Center

14:00—14:20 Using the Bering Sea and Tyvphoon Rules to Generate Long-Range forecasis II:
Predictability of Extreme Weather
Joseph 5. Renken. KOPN-FM

14: 20 — 14:40 The 2014 Primera drought over Central America
Miliaritiana Robjhon, Climate Prediction Center

14:40-15:10 Break

Session 8: Prediction of ENSO and Its Remote Impacts
Chair: Michelle L’'Heureux

15:10—15:30 ENSO Forecasts in the Novth American Multi-Model Ensemble: Composite Analysis
and Verification

Li-Chuan Chen, Huug van den Dool, Enuly Becker, Qin Zhang. and Jin Huang Climate
Prediction Center

15:30— 15:50 Spatial distribution and the interdecadal change of leading modes of heat budeet of the
mixed-laver in the ropical Pacific and the association with ENSO
Zeng-Zhen Hu, Climate Prediction Center

15:30—-16:10 Linking Extreme Weather Events and Exiveme ENSQ States
Judith Perlwitz, NOAA/ESREL PSD and CIRES/Unmiversity of Colorado

16:10— 16:30 The Subseasonal Effect of Strone El Nifio Events on North American Climate
Andrew Hoell, NOAA ESRL PSD

16:30 — 16:50 Distinctions in the boreal winter teleconnection patterns between convective and non-
convective eastern Pacific El Nific episodes
Nat Johnson, Cooperative Institute for Climate Science. Princeton University
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18:00—19:30 Poster Session, Magnolia Ballroom
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Wednesday October 28, 2015
07:00 —09:00 Registration — Magnolia Ballroom

Session 9: The evolution of climate diagnostics and prediction over the last 40 vears.

Chair: Mike Halpert

08-:00—08:30 Advances in Climate Analvsis and Monitoring as Reflected in fand inspired bv) the
CD&P Workshops
Chet Ropelewski and Phil Arkin. Retired, NWS (CAC/CPC)

08:30—09:00 A 35-Year Perspective on Monthlv and Seasonal Climate Prediction: Where we
were, are, and should be going

Robert E Livezey, Retired, NWS (CAC/CPC.C5D)

09-00—-09:20 The evelution of ENSQ prediction from the 1070s to today
Anthony G. Barnston, International Fesearch Institute for Climate and Society (IRI)

09-20 — 09:40 Climate Extremes Past and Present: A 40-Year Perspective
Henry F Diaz. NOAA/CIRES

09-40— 10:00 The Climate Prediction Center s international outreach: From the African Desk to
the International Desks, twenty vears of developine the capacity of meteorological
services

Wassila Thiaw, Climate Prediction Center/ WNCEP/INWS

10:00—-10:20 Break

Session 10:  The evolution of climate diagnostics and prediction over the last 40 vears (con’t)
Chair: Jon Gottschalck

10:20—10:40 Reflection and Re-Visitation on Prospects for Seasonal Climate Prediction
Martin Hoerling and Amun Kumar, ESRL/NOAA and CPC/NOAA

10:40—-11:00 Approaches for estimating seasonal predictabilitv. Where are we with current
astimates?

Arun Kumar and Martin Hoerling, CPC/NOAA and ESRL/NOAA

11:00—-11:20 The Pacific Decadal Oscillation Revisited
Michael Alexander, NOAA /Earth System Research Laboratory

11:40-12:00 A Real-time Multiple Ocean Reanalvses Intercomparison Project for Quantifving
the Impacts of Tropical Pacific Observing Svstems on Constraining Ocean
Reanalvses and Enhancing our Capability in Monitoring and Predicting ENSQ
Yan Xuel. C. Wenl, A. Kumarl, M. Balmaseda2. Y. Fuju3. G. Vecclud, G.
Vermeresd, O Alvest, M. Martin9, F. Hemandez10, T. Lee7, D. Legler8, D.
DeWittl, 1 NCEP/NOAA, USA 2 ECMWE.3 IMA, Japan 4 GFDL/NOAA USA S
GSFC/INASA . USA. 6BOM. Austraha.7 JPL/INASA. USA 8§ CPO/NOAA_ TSA,
9UK Met Office. 10 MERCATOR
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11:40—12-00 Chanees in Southeast Asian Climate: Response fo and Feedback onto Global
Climate Change
Song Yang, Sun Yat-sen University, China

12:00-—13:20 Lunch

Session 11: Diagnostics and Prediction of Trends and Decadal Variability
Chair: Arun Kumar

13:20—-13:40 Factors Contributing to Regional and Seasonal Trends in Temperature Extremes
Randall Dole, NOAA/ESRL PSD

13:40 —14:00 What is the long-term trend in California temperature?
Kimberly J. Wang, University of California, Los Angeles

14:00 —14:20 Evaluation of CMIP3 decadal experiments in prediction of Pacific 85T modes of
variability
Daniel Barandiaran and Simon Wang Utah State University

14:20 - 14:40 Evaluation of the 20th centurv Temperature Trends and Persistence in CMIP3,
CMIPS and Laree Ensemble climate simulations and its relevance for regional

climate predictability
Sanyiv Kumar, NOAA/ESEL

14:40 — 15:00 Break

Session 12:  Climate Services
Chair: Andrea Rav

15:00—-15:20 NWS Climate Services Program: Linking Climate and Weather for Improved
Decision Support Services
Fiona Horsfall, Marina Timofeyeva, Michelle Hawkins, Jim Zdrojewski. David
DeWitt. NOAANWS

15:20—16:40 Panel Discussion: Users of Climate Information

Bruce Rittenhouse, BLM Colorado

Bob Peters, Denver Water

Jeff Lukas, Western Water Assessment RISA

James Partain, NOAANCEI Regional Climate Services Director, Alaska Region
Rick Thoman, Climate Science and Services Manager, NWS Alaska Region

18:30-21:30 Banguet, Magnolia Ballroom
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Thursday October 29, 2015
07:00 — 09:00 Registration — Magnola Ballroom

Session 13:  Prediction / attribution of Arctic climate variability and linkages to lower latitudes
Chair: Judith Perlwitz

08:30—08:50 Can we produce realistic seasonal forecasts in the new Arctic paradiem?

Julienne C Stroeve, Mark C Serreze. Andrew Slater. and Florence Fetterer. National
Snow and Ice Data Center, Umiversity of Colorado

08:30—-09:10 Reguirements for an improved seasonal sea ice prediction in the NCEP Climate
Forecast Svstem
Wangiu Wang, Xingren Wu, Thomas Collow, and Arun Kumar,
NOAANWS/NCEP/CPC

09:10—09:30 Prediction of Arctic sea ice melt date as an altermative parameter for local sea ice

forecasting
Thomas Collow, Wangm Wang. and Arun Kumar, INNOVIM, LLC and NOAA CPC

09:30 —09:50 The impact of Arctic warming on the midlatifude jet stream: Can it? Has it? Will it?
Elizabeth Bames, Colorado State University

09:30 - 10:10 Wil Arctic changes lead to mid-latitude weather extremes in the coming decades?
James Overland. NOAA/PMEL

10:10-10:30 Break

Session 14:  Prediction / attribution of Arctic climate variability and linkages to lower latitudes
Chair: Randy Dole

10:30 - 10:50 Tropical forcing of the recent rapid Arctic warming in northeastern Canada and
Greenland

Ding, Q.-H., J. M. Wallace, D. S. Battisti, E. J. Steig. A J E Gallant H. J. Kim_ and L.
Geng. University of Washington

10:30—-11:10 Do stratosphere-resolving models make better seasonal climate predictions in boreal
winter?
Amy H. Butler, CIRES/NOAA/ESEL

11:10-11:30 Is @ Warm Arctic, Cold Continent a Fingerprint Pattern of Climate Change?
Lantao Sun, CIRES, University of Colorado at Boulder and NOAA/ESREL

11:30-11:50 Short-term sea ice forecasts with the RASM-ESRL coupled model: A testbed for
improving simidations of ocean-ice-atmosphere interactions in the mareinal ice zone
Amy Solomon, NOAA/ESEL/PSD and University of Colorado

11:50-13:10 Lunch
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Session 15:

13:10—-13:30
13:30—13:30
13:50—14:10
14:10 - 14:30
14:30—14:50
14:50—15:10
Session 16:

15:10—15:30

15:30—-15:50
15:50—-16:10
16:10—16:30
16:30—16:50
16:50-17:10
17:10

Topics related to predictability and strategies for prediction
Chair: Stephen Baxter

NMME Plans for Sub-seasonal Forecasts
Jin Huang, Climate Test Bed; Kathy Pegion, George Mason University; Ben
Kirtman, University of Miamm

Evaluation of a NMME-based Hvbrid Prediction Svstem for Atlantic Hurricane

Season Activiry
Daniel Harnos, Jae-Kyvung Schemm, Hu Wang, Climate Prediction Center

Potential predictability of snow in the Canadian Seasonal to Interannual
Prediction Svstem
Reinel Sospedra-Alfonso and William J. Merrvfield. Environment Canada

Potential Week-2 Siall Improvement for Multi-Model Ensemble Application
Yuejian £hu, Hong Guan, and Bo Cui, NOAANWS/MNCEP/EMC

Does recent variation in Tropical Pacific seasonal forecast siqll represent base
state-related change in ENSQ predictabilitv, or just dumb luck?
Matt Newman, University of Colorado/CIRES and NOAA/ESRL/PSD

Break

Climate Services and Decision Support Tools

Chair: Robert Livezey

Impact Based Climate Metrics and the new GPRA
Doug Young. Fiona Horsfall, Mike Halpert . NOAA/MNWS

Climate Information Needs for Hazard Mitieation
Nancy Selover, Hana Putnam, Nalini Chhetri, Kenneth Galluppi, Anizona State
University

The Importance of Climate Scale Forecasts in Alaska

Richard L. Thoman, Jr.. NOAANWS

Evaluatine weather and climate impacts on global crop production
Thomas Walsh. Thomson Reuters

Challenges of providing accurate crop vield outlooks under extreme weather: lessons
from Canada

Aston Chipanshi. Yinsuo Zhang and Nathamel Newlands, Science and Technology
Branch. Agniculture Canada

A web-based tool to examine probability distributions of weather and climate data
Catherine A. Smuth, Gilbert P. Compo. and Prashant D. Sardeshmukh, NOAA/ESEL
PsD

Workshop Adjourn
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P.1

P2

P3

P4

P.6

P.7

P8

P.9

P.10

P.11

P.12

Temperature Variation over East Asia during the Lifecycle of Weak Stratospheric Polar
Vortex, Sung-Ho Woo, Baek-Min Kim; Jong-Seong Kug; Yeonj1 Gong  APEC Climate
Center; Korea Polar Research Institute; Pohang University of Science and Technology;
Korea Meteorological Administration

Extreme Rainfall over Yanoize River-Huaihe River Vallevs in Summer and Its
Association with the East Asia Westerly Jet, Qingyun Zhang, Institute of Atmospheric
Physics, Chinese Academy of Sciences

Comparison of warm season North American precipitation variability observations to
CFSv2, Kirstin Harnos and Scott Weaver, NOAA/NWS/NCEP/CPC

Improving the land-surface components of the Climate Forecast System Reanalysis
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A Downscaling Approach of Relating the Large-scale Patterns to the Extreme
Rainfall Frequency in Taiwan Mei-yu Season for Climate Change Projection and
S2S Prediction

Mong-Ming Lu*, Yin-Ming Cho, Ching-Teng Lee, Jyh-Wen Hwu, Meng-Shih Chen
Central Weather Bureau, Taipei, Taiwan
*Email: lu@rdc.cwb.gov.tw

The large-scale circulation condition favorable to the extreme Taiwan Mei-yu rainfall event was
identified using 64 years of daily precipitation data at 10 meteorological stations and the 850-hPa
winds of the NCEP/NCAR reanalysis data set during the period of 1951-2014. An extreme event
is identified when the daily rainfall total is larger than a threshold value determined on the station
basis. The result shows that the circulation pattern of a cyclonic flow over southern part of China
and Taiwan and an anticyclonic flow over the South China Sea and the Philippine Sea, that
induces strong westerly winds at the area with strong vorticity gradient, is favorable to the
occurrence of the extreme event. A southwesterly flow index (SWFI) was defined to describe the
circulation and strong southwesterly wind condition. The SWFI can capture the above and below
normal variations with above 60% hit rate for the prediction period. The SWFI is proved as a
useful downscaling approach by applying it to six CMIP3 and ten CMIP5 models to project how
Taiwan extreme Mei-yu rainfall frequency changes under different global warming scenarios. The
same downscaling approach can also be used in the S2S prediction of the frequency of extreme
rainfall events in Taiwan Mei-yu season.
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