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A TR O AR AR AE TR — AR 2 P A
MFRGE IR TS . #lhn, NCEP S f i
I 22 45 Jit A% 2 (Climate Forecast System version 2,
CFSv2)"® ECMWF 2 5 RUEE T fig #il Jll & 4¢ 5
(SEASonal Forecast System 5, SEAS5)®! [ 52 < fi
FRy e AR (Z 1 RUBE ) A I 22 46 ( Beijing
Climate Center Second - Generation Climate System,
BCCv2)®45 . A SO DL sk 34 HARFRMER
BTz 1 Z 1 RS TN R et A7 44, F
gl AT 25 ROBE AU I & 48 %) Nino 3.4 45
B AH G F BIUR B  Be Al ) A5 T O v (L
#1),
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RN TR (1 P ik
CFSv1 05 0.82 LAF
CFSv2 05 0.82 LAF
NMME 05 0.87 LS
SEASS 6 0.82 SV+[Hfk
BCCv2 6 0.7 LAF+SV
SEMAP2.0 6 0.8 ZHBAEE
3.1 CFSv2

2004 4, NCEP 45 — R 2= 5 RUEE A 1l &R 42
(Climate Forecast System version 1, CFSv1) # Al
S, 33X & NCEP 55 — Mg - fili - <58 2 #8519
AT E I R 48, CFSVLASE] T Z R H
IEH RO H a f) R B, 75 2011 4E 3 H B R 4
CFSV2 # AL S5kl FH I —4F 2 J5 (2012 4E9 ) A
56415 1k 7 CFSVL [ ffiJi] . CFSv2 7E CFSv1 iy A&
il B T gLt 9F BAVEZ A0, i —
ASHTIY 4 )2 T IR — A EAE Y 3 )2 i vk
P WK CO MK EE Il FE4F . CFSv2 SEmk 551k
i i B ) I 2% R e A B TR Ak &R 4t (Climate
Data Assimilation System, CDAS) £ it , CFSv2 %
FH LAF J5 ik = A 4R A b 55 A TR B3R 43 4 A4~ B
(0.6.12 18}, tHFEI) , BKIE AT 44 Fildle , — iz
7164, Horb 44T 9 M B Tl , 31 HE AT 123 d

(TR, 9 AR R 45 d Y TR . CFSv2 ()5 i Fi <
fig T 22 2 F5 53 #r £ 4 (Climate Forecast System
Reanalysis, CFSR) #& it 9] 4 25 1. CFSv2 1y J5 it il
b 55 AL TR AE D HLE R A S Uk SR Y B E
EA MBI LA ARE . R 55 A R A L, J5 i
RERA FRER) 441 B RRIAY 4S5 d fi— UG T
9 M TR , BNEEAS A A6 TR , — 3k 24 MES 5
HMERAE 11 H 22—k i, Ik 11 A 28 MR &
HEHT9 M [ J5 B[] L A 1982—20104F, 229 a,

i X%F CFSv2 Fil il 68 7 i 174k & L, CFSv2 7£
& HHEA AR R, HEHT 0.5 M3 M F-1
f Nino3.4 FE B0 AHCE IR B T 0.82, 4 T £ H E K
% f& L 4 4 (National Multi-Model Ensemble,
NMME) 1 HoAth Bl 5%, S5 A 1) 2 A3
WIKE] T 0.87, FEAE MR Jy 1, [FIAE I 15 4
HE45, CFSV2 (1) Al 52 1 BS ¥E43 #F 5 T CFSvil, A
BERT DIACH 47 24 4426 19 CRSV2 I A 32 14 T 4t
F I CRSVL AT TAR Kekift . bAh, CRSv2 X} 4y
Z= 15 N 4 7% (Madden Julian Oscillation, MJO) fi%) i
WA T 3 Kkt , A 250 TR B AL 6 d 434 i 5]
T 17 d, KRR T R RUEE () T e

3.2 SEASS

ECMWF M 1997 4% 4 i 47 Ml 55 1 1) 2= 715 1
ST R GE . % RS S a i A7 B — K, SEASS
VRS AT R 48 T 2017 4F 11 7 g4 Al
FACNLH o AHECT AR Fl & 48, SEASS 145
AN PR ARAS B T R, Y P AR S R T e
R E RS, WS A T — AN vk
X AR AL (15 SEASS & 1A i T g 1A T AR KR
Tk HAS—F2 102 , SEASS =15 KL T30 11 4 i 1
T ) R Ge i 2 LT A AT 4 2250, it 2
Wk, 257 R FOUIN R0 A T Fr) 2R G 182 =2 ) 1) 22
S TEAEIZ W8/ , SEASS [11] Jo4% 2 55 (Seamless Sys-
tem) X i T —4 . SEASS I %5 1k i 4% £ 1] EC-
WMF I 5514 19 53 8 R50C80 A S R A0R i b A E 1) 4]
Uf S5, T VA ) F o 55 A T BT R G5
(OCEANS) &t 4 A5 14 ol 55 fb T dig 2 7~ A= 51
MEG G, B ES BT M, i T REE AT
T ENSO iy & &, 5l fE2 H .31 .8 A 1L H 11
1H, X HAR 151 ES 26 M ATk, SEASS
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KA FNli A R A W (E I 1 43 3] h SV 7 vk Rt
[7] fk. % & (Ensemble of Data Assimilation, EDA) ;=
Ao KT FEBESR WL 3 , OCEANS 23 it 5
MWL B, ARG PRI 5 i a4k 3h 1% 2 9]
HARBES . B TRHMEILE, b TR s R
T A R R AN 7 1 , SEASS X R AR Y
Y R T B, FEAE A T SPPT (Stochastical-
ly Perturbed Physical Tendency) #1 SKEB ( Stochastic
Kinetic Energy Backscatter) 9 f 7 % . [l 551k 7
HAH L, SEASS J& e Y 4 5 il 51 (AT 254, fiE FH 14
W h S5 A AN TR, 5 4 0[] )AL 1981—2016 4,
Hor, 1993—2016 4F 1Y i e &tk 4 Bl R TR0 55
A E GRS

i %) SEASS 1Al & B, SEASS A L T | —
AR T 3R GE A KA A8 0L T A0 T 53 1 et .
SEASS Xif Nino3.4 5 £ 15l 75 8 Hi 6 M I 7
FHOCREGAF T 0.84, MM HT 13 M 1Y 55 A R AL
M E—A AR 0.48 $2 715 0.63, ) T R IR E WA
T E R

3.3 BCCv2

2005 4, & B 2 — AR SRR A 10 21 ROt
T R g8 E XA BT RE TERERN. Z
Ja , ER A a dh T 2 BZ G 1A% R G
K BRI TAE, 3T 2012 4 %47 T BCC_CSML1.1fl
BCC_CSML.1m P~ WA 1) 8- ki - - VKR 75 1 S A0
RGBSk RGBSR T
T2 W, AR A SR A A TR B
Bt (Coupled Model Intercomparison Project-Phase 5,
CMIP5) Z ., B J5 , B 5K <M o0 & T BCC_
CSML1.1 m#sr T BCCV2 A T 53817, W
FB , BCCv2 X AR 5 78 A I R K e R —
(TR BE J1, BCCv2 40 75 25 AR P Bkt R] 1k
Rt im R FEL R G H 8h ) A A = R
GERZE AT R S 44T RS0, 20154F
FEUR M 5P i 2750 RUBE S o0, feff FHT LAF 5 3™
A AN RO T SV B A 9N EE A R
24 A ES I, FUAY 13 M, 5 4R T LA 1991—
20144F

Ren SR 56 T 12 A W0 28 Gkt 32 2 1 <Ak
AR ARSI T BE 7 o A AT] 2 BRI R GE ) BV

T Z B B AR = P TR B T AT 12 MR TR G
ZH5 1 T 0.5, {H & X% 10D Ay T3+ T5 475 SR &A%
A, R T RS [FIZE I B ENSO #EA T 2 , B %2
S gty BT BCC_CSM1.1 m & & T 3 — 1L iy
ENSO £z 4347 F1 0 k. 55 2 48 (SEMAP2.0) "7,
SEMAP2.0 #2441t 1 35 ENSO il J5 % , 23 3 h—4
HTYPLS RG] BCC_CSM1.1 m fl—4~3
THAURIRZERIE R, WA iR ,BCC_SM1.1m
X HIRT 6 M T4 1Y Nino3.4 $8 B A ¢ R EGA 3] T
0.7, 1M 3 7 - F- X AR OC R BN IR 3] T 0.8, 7E5E
FrA iR 7, SEMAP2.0 45 4 ME R M TR 1 T 2014/
2015 455 R B L IR e i I 2 J ) R TR R A R 2k
R

2017 4RI, W R A s & T — i BCC
S M3 £ 55 (BCC_CSM2.0) I T CMIP6 11411,
BCC_CSM2.0 f 3fix # , 3%l & BCC-CSM2-MR
BCC-CSM2-HR #I BCC-ESM1.0, Wu ZEI 45 T
BCC-CSM2-MR #1BCC_CSM1.1 m Ayt fiE 11, &5
W] BCC-CSM2-MR 7£ 45 J7 1 A5 4 $E 4T By e it
BCC-CSM2-MR #:48) f) Nino3.4 5 ¥t 0 /i 75 &
HadISST Wi I %% L . AH Lk BCCv2, & T BCC_
CSM2.0 7 /19 2815 RUBE S T 22 4 1% 5000 i
P32 AR T

4 RAEREE

BB A TR ASAN AT LA o 85 5 7 255 05 =04
TR AL I, 38 T LA A i A 5 A0 T ] S S o
ZH GBIk, EGHIREARGE T2
Mo AR SO ENSO SE4 Fd M BEN 4 T 425
FH R BB A 1 070, 43 i) e A3 5 1l o 3 L 0 )
WL RRHRME I I A A R
4, T EARE A R IS R B S k. A
P Ty A Y S e R N5 SE I A 1R 25 B %
EAR 2 BRI ZRAES BRI 2R A ES.

BEA AR SO S TN R 8 B 46 G 1T S M
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Ensemble forecasting and its application in seasonal climate forecast

CHEN Yi-hao'?, ZHANG Yun-fei**, ZHOU Qian*®, ZU Zi-qing™®
(1. National Marine Environmental Forecasting Center, Beijing 100081 China; 2. College of Ocean and Earth Sciences, Xiamen University, Xiamen
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Resources, Beijing 100081 China )

Abstract: This paper systematically reviews the progress of ensemble forecasting and four frequently used
methods in generating ensembles with focus on their application in the seasonal climate prediction, especially in
the area of ENSO ensemble prediction. Meanwhile, three seasonal climate forecasting systems widely used at
home and abroad are introduced in terms of evolution, ensemble design and prediction skill for ENSO, which
provides a reference for the development and application of ensemble forecasting techniques and of seasonal
climate prediction systems.
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