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Real-Time Prediction of 2004 Summer Climate Anomalies
Using IAP Dynamical Climate Prediction System

CHEN Hong, LIN Zhao-Hui, and ZHOU Guang-Qing
Institute of Atmospheric Physics, Chinese Academy of Sciences, Beijing 100029

Abstract By increasing the horizontal resolution of IAP AGCM from 4°X5° to 2°X 2. 5°, the IAP dynamical cli-
mate prediction system (IAP DCP) has been updated, and 21-year hindcast experiment during 1980—2000 has been
conducted to assess the predictive skill of JAP prediction system in predicting the summer climate anomalies over
China. Hindcast experiments show that, IAP dynamical seasonal prediction system is relatively skillful in the pre-
diction of summer surface air temperature anomalies over China, and also exhibits certain skill in the prediction of
summer rainfall anomalies. Using the IAP ENSO prediction system, the evolution of sea surface temperature anom-
alies (SSTA) over tropical Pacific Ocean from March 2004 has been quite well predicted, and then IAP dynamical
climate prediction system has been applied to the prediction of summer climate anomalies over China based on the
predicted SSTA over tropical Pacific Ocean. Comparisons with the observation show that, IAP DCP can quite well
predict the observed large-scale pattern of summer rainfall and surface air temperature anomalies over China. Espe-
cially for the surface temperature prediction, the hot summer over most part of the Northern China and South China
coastal areas has all been well predicted by IAP DCP, and the correlation coefficient between the predicted and ob-
served surface air temperature in 160 stations over China can reach about 0. 39.

Key words dynamical prediction, ensemble prediction, El Nifio, summer drought/flood

WMER 2004-12-27, 2005-01-24 BB EH

#HME  PEAERMIRGE T ED H KZCX3-SW-221, BR AR 2E SR E 40233027 RERESZUFHARBEETE
40221503

EHEENT PR, 4, 197242 A4, B4, FENESETMR ., E-mail: chh@mail. iap. ac. cn



13 B % AP BESHEBI AL 2004 P EEEIEN T

No.1 Real-time Prediction for 2004 Summer Climate Anomalies Using IAP Dynamical Climate Prediction System 33

1 5]

i

*@%ﬁﬁr%ﬁ%%%ﬁﬁ%%&&@%

, WBERBYHREMEREFMHSEENR
é&%ﬁ% rh BB B K S BB BT RTE 20
#Ha 80 FRRMABFALBEENARTEES
B HHNESEREERDY . BEENS
EEmEER EhBREZIAMNYER, HB
B “SBALRATH#HE” (CLIVAR) %EBR
PMRAVNWEEAE, R LESELPR PO
WHSTF RGP SE T G I, B E
HENENBESBERN RS, HE47 50 B
ﬁfgﬁs[zq] .

Y RSN TR E, PER
ERRSYBERRTEL T RITENE R
ESAEFM RS IAP DCP-159, SLEFH 45 R %
HZBM AL FEREZRH N REEREEE
B TMAE HT . BEE, B SHZBW RS S
R, L&3IA IAP ENSO Hijll £ 48 %
—RIIBHE M E T, MBS B THE
Bl B KR HLAF 5 AT 38 — B = HBUE B
WM#ES (IAP DCP-ID, F miThHb i T 1998 4
FERUEES K E B SE T B . AE LLJS 00 52 A T 5
B, IAP DCP-II th & B AF M BMIAE S, fn
T B GRS TR B 1999 AEFRE R 1 AL
KEERBIES; %2000 EREFER G TH
WHE, R FETREOWOESE, Hlm
T f 45 B 5 W s+ o 4o e Ah iz T
GER R 2002 FREAEIL. KL TR
ARG EE ., FEBHRHR MK T 7L %
T E R AT MK R & 19T St 5 W 52 52+ 43
BN MRR, TAP DCP-II MR EE S 25
EHEEBITHESETEES .

R1ii, BAR TAP DCP-II %f v [ B K B P
BIKTEETE S PR R B AT, {EARRE K 43 A 1 4
BEMT S, BEBSE L BGE, ik, KR
U AP E—RASHAMEAXHER &, HH
KAy B MR R 4° X5 iR E B 2°X2.5°,
MERER, KESHEWRSHLE-ERE
ok T iR R N 2R A K AR T KRS AR BB
B . BaZIHBREZRER TKFESHEE

i) TAP SR 7 HEZAHEEE —E MR
A1, FEBIRXTEZE T E AL X KR E AR
T XS B A B TR TS . Ak, AUEH
FIR® T KW B IAP R AR HE— P Y
HEA I AP BESETMAL, UERRER
FRHBERFRBMEES .

A, BEAZERR T/KFIHEN
MP&@ SARBU RGEX o HEF SRR H B
Wgedr, SHREEERA N E TR ER KN
T, MR E, R R GRS 2004 4R E
FRMEAE AT T, HESRWTRETT
HERE

2 BEFESEREREHRAE

2.1 ERiREiETt

HTHERTKEFHFERHRKIFRERX
OKEA¥e%R 2°X2.5°) MATREEZSE#’
PR SEIE TR, B Ao T I A A0 T 2
FTRGEMIEM . A, BRATAAZELSHTT
1980~2000 3t 21 FWE ER BB NES MR
KK, Ed SR LB RERER T KE
AP IAP BESETRN A5 P EEFESE
R BRI RE /7

ELHFEMRBITRAMNKIVB SR A
FEEZFETMH.L (NCEP) 1980~ 2000 4
FOHTER, WERS. HHBE. SEHMER
EY . BHRIREEASRARRY 284, MREE
2 A 1~28 H ) NCEP B4 B KK ERPI5
% (CSSLmtmAast e, SFENEAFEARYH
Gy 1EE, AN 28 MERREMBUE AR BIME N E
AR,

BFHE. RS RSRE NG,
MRS E 60 FREXKBEHRE: BFHk
BFRANZABRBRERAEASBEERS
JEIRMAEZ A LI IR R Z R, Hd i
WgF IR K Al B Reynolds %1% 43 47 9 1980 ~
2000 £ H WATRIGIRYOM . T IEAH 0 B
JKEUH 1951~2001 A E KK 160 ¥4 S A F1
kg, BENESRERIABETETRE L,

2.2 ERIABRERSH
H 19994 Rk , 3 E b 7 b X (¢ ) B 4L



R & 5 ¥ 5 B R 0%

34 Climatic and Environmental Research Vol. 10
x1 HAFHERBRAR
Table 1 The scheme of hindcast experiment

ﬁiw}%ﬁ JIAP DCP-1L. b

Prediction system

KA PR Gy 2°X 2. 5°H IAP AGCM- |

Atmospheric model JAP AGCM-]1 with 2°X 2. 5° horizontal resolution

BRBE BERAEER S LSRR Z M

Sea surface temperature Climatological SST+Observed SSTA

KEHE B NCEP BA#¥eH, HEHEDIATERMK PR AMEERRE GERKELPRN 2°X2:5%)

Atmospheric initial conditions

WERE, ERE, 5%
Surface temperature, surface

humidity, snow converge

EafE

Ensemble Size

REFTR
Ensemble scheme
FEKITIES
Correction scheme
FURLTEFIN
Observed rainfall

Interpolate NCEP real-time analysis data into the model grid-point with 2°X 2. 5° horizontal resolution

WA R REAER RS

From the results of atmospheric circulation model

28 MEARA, IRERSIIER Y 2 A 1~28 HH NCEP B4R (EEEMATEY 1980~2000
k214

Each ensemble hindcast experiment has 28 members with different initial fields from Feb. 1 to 28, respec-
tively. There are total 21 ensemble hindcast experiments during 1980~2000

HARF

Arithmetic average

FEKBEF B 4 RITENS

Percentage rainfall anomaly correction methodt¢]

H E KR 160 M35 SR BT (1980~2000 £F)

Observed data at 160 stations of China during 1980~2000

F2 BUNEMAXERR S
Table 2 Division for the regions which are used in prediction

X1, Region #ifE Domain

Fi&8 Western China 105°E PA¥E  West of 105°E

## Eastern China 105°E PAZR  East of 105°E

Zit Northeast China 42°N Lidb, 105°E A%< North of 42°N, east of 105°E
Pidt Northwest China 38°N LIdk, 105°E LIPS North of 38°N, west of 105°E
#dt North China 34~42°N, 100°E LA 34~42°N, east of 100°E
YL¥ Huaihe River and Yangtze River Valley 26~32°N, 105°E Li%4  26~32°N, east of 105°E
4 South China 30°N DLEg, 100°E LIZ South of 30°N, east of 100°E
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Fig.1 Spatial distribution of the anomaly correlation coefficient

between the hindcast and observed surface air temperature
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Fig. 2 Interannual variability of summer air temperature anomaly (ATA) averaged over the 160 stations in China during 1980—2000.

Solid line: Observation; Dashed line; Ensemble hindcast results by IAP dynamical prediction system (IAPOCP-IL b)
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Table 3 The 21-year averaged ensemble hindcast skill during 1980—2000 for summer percentage rainfall anomalies over China
for the IAP climate prediction system with horizontal resolution of 4°X5° and 2X 2. 5° in latitude and longitude, respectively

KA PR KESHRRRE
. Coarse horizontal resolution (4°X5°%) Higher horizontal resolutibn (2°X2.5%
X3 Region
Acc T P. Acc T P.
4[H China 0.04 0.52 76. 00 0. 06 0.54 77.15
P# Western China 0.05 0.51 71.78 0. 07 0.53 73.83
##  Eastern China 0. 06 0.53 72.15 0. 05 0.54 72.61
%4t Northeast China —0.08 0.55 73. 82 —0.13 0.54 73.48
#d4t North China 0.02 0. 47 66. 53 —0.01 0. 49 67. 38
JL¥E Huaihe and Yangtze River Valley 0.15 0. 59 70. 05 0.15 0. 60 70.73
4w South China 0.10 0.51 69. 27 0.08 0.53 70. 42
®4 FEAFFEHBRAERRELHNRE
Table 4 Evolution of the sea surface temperature and its anomalies in four equatorial Pacific Ocean regions
KFEEHMR  Pacific SST
Nifio 1+2 Nifio 3 Nifio 3. 4 Nirio 4
0°~10°S, 90~80°W 5°N ~5°S, 150~90°W 5°N ~5°S, 170~120°W 5°N ~5°S, 160~150°W
At BRAFETY BREE BRREET BREE SREFET BREE EBREEET SBREE
Month SSTA SST SSTA SST SSTA SST SSTA SST
2004-09 —0.4 20.1 0.3 25.2 0.8 27.5 1.1 29.6
2004-08 —1.2 19.6 0.1 25.1 0.8 27.5 0.9 29.3
2004-07 —1.1 20.7 —0.2 25.4 0.6 27.7 0.8 29.4
2004-06 —1.4 21. 6 —0.1 26.3 0.3 27.8 0.5 29.2
2004-05 —1.3 23.1 —0.3 26.7 0.3 28.1 0.5 29.2
2004-04 —0.2 25.3 0.0 27.4 0.2 27.8 0.3 28.8
2004-03 —0.5 25.9 0.1 27.2 —0.1 27.1 0.3 28.4
2004-02 —0.2 25.8 0.1 26.5 0.2 26.9 0.6 28.6
2004-01 0.1 24.6 0.3 2579 0.2 26.7 0.7 28. 8
2003-12 0.2 23.0 0.5 25.6 0.4 26.9 0.8 29.0
2003-11 0.3 219 0.5 25.4 0.5 27.1 1.0 29.3
2003-10 0.1 21.0 0.4 24.3 0.6 27.2 0.8 29.2

1¥: SST: sea surface temperature, SSTA: sea surface temperature anomalies.
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% 4 T 2003 4E 10 A % 2004 4 9 A A
P K2 XA [F) g B0 R R R B
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EHRRKFERRT KBRS, Nino3/
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Fig. 3 Predicted sea surface temperature anomalies (SSTA) in
Nifio 3 region initiated from February 2004 by IAP ENSO pre-
diction system. (a) Initial conditions with the original scheme,

(b) initial conditions with oceanic data assimilation
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Fig. 4 Surface air temperature anomalies over China for the
(a) Observation; (b) Prediction by IAP dy-

namical prediction system
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Fig. 5 Percentage rainfall anomalies over China for the summer

of 2004. (a) Observation; (b) Uncorrected; (c) Corrected Pre-

diction results by IAP dynamical prediction system
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