F24% H6H X 1 ® # Vol 24, No. 6
2000 ££11 4 Chinese Journal of Atmospheric Sciences Nov, 2000

ASIRFHERERT
1L GCM MBS
E25 BEK LB

(PEMFRATYBFRA SN E SRS TSRS REREESZRE, L% 100029}

m B XURSAMELEEIR (AMIP) BSRESE, HEEFERANGEXRKE
(SST) BEMSIASAMTT 40 BENEHBS, BHREFYASIFRRLAR. SHRNE
BASRAR, RHEXTPHFIEADHEMXE, TREEEXTNR BB L EER
FERFREFAE, A5 10~ 20 kB MRS 30 £1 LR R RS mA
LR FEFRARENEERAFREECRS S TN A SRR, HES
FPERMURIABIMAR, FRETASE (LF 0 FRUTHRES) hRERE. #R
KEHAEMEG+HEE. HREET, ARREVHERTL -8 XSFRERS
(AGCM) M{EBIEEHR X TR RN TR ER RN ARy &,

FEHA: KSR SERETE ASIRRES; sEan
1 3§

SEEXSHAMKNPAECABRRAERAIHE"Y, DHRMHERN, 53
90 A A IEM N KR KM EHF-F0 . 758 HIFF 46 305 8 E R S8 40 By
MIRHTTR (CLIVAR) %, BERNEEFTMAZ -0

EEr LA XERER BN TR SR DEEREHTN, AUk KEEss
BE (SST) M, Jbk T2 SST B2 RABR Mok i AR kP15 B ki i
B RS, WMTANFERRIETRUSERYER RINSHNFTER, &
TR AT EEE-—SRAHSEEEHERNRRENEL, TEASKELSEE
MEAEREXEY, EEXXHNE 4D, BRIMKIEZERMBEHG NN, CBH
HASHFRBFERBENFERFRTESE. BREATTRETEEARE, KK
REEH 10~ 20 EHEFYWEBH 30 2EHEBY BT

B 60 FEAE, BEMAERNEPRSERNIETLL, 70 FRMEESTEN
RIRFFEHEREI P (7T~10 X). BEREMTEVEHERKEE, 80 £ KD 46 H
KEOAFML, KBEAFRER, AHE RS- SEE AR LR TERE SRR
B, FERETAENNE REEEBERET ENSO Mamig 'Y,

BEHRL (GCM) EEMA R EFEARTREMN TR, EEREITHH

19990817 BBl 19991206 W B M0

 AFESEGMREARRRYIAR BEEXCSEEEFNERILEATRNRILTE G1998040903—2. [
F A BHETE 96-908—01—01 LB PER S KZ952-51 403 B it Wy




740 H = F 2 = 24 %

FEHBEEE, HRELKEEASBREE. F0R RS AN ARG &
R, FSWNCRBTHRE, ATERREESLN X SFROFRIELMELE. HEYH
GCM 3 F# 9T TR M F R B f R A H HE.

2 BARSEHERURE

A1 55 BT 6 R B9 SO LR AR P ERL B R S R B A BT R R K U KSR R
A (IAP-AGCMY) Y, kP48 4° SR 5° 28, XTEXREEPER
FRASYWERREHTE-_EXRSFHREIER (IAP-AGCM2) HERi ERRE), TES)
FIEAEE E R B AR A, B2 R A RRREMS FENTEY
B RSEFERGEUMNSIA, SERMEEERNEERE. KATIATERERE
M EIEEL, AR, Bk B EHEERLEE-SHEERS.
TIAP-AGCM2 %7 K S RER BT R (AMIP) P #hiE A A S 7 S0 A BLHLAE
71, TAP—AGCM9 F) B LR B0 th, 17 1 2 B 7] B 07 My B0 SO SR L AR AL

I AMIP MER, FEESEWNMNSEFRIRE (SST) RET, HUSHK
BB P, HEIATE Y 1950~ 1993 4, BEEERSIRS. SR SSTERAN
MG A FH SST W AMATBUE, ml FHRARMSSIA. LG EFHE HEHME
1950~ 1993 SEMHMZENIAY SST M8l F B IAP-AGCMY Fiés M S EB I R. &
THEH I REHEERFEEENER, £REWRMRA TEY 3 4H) FHN
2R,

3 EEEHEXBAORELGR

AR (SO) HAFEHE—dtE (PNA) RLEMXE SRBEEH M AGEMX.
FUEMBS RET RN AT ABAXDR BRI EEREEZ . BRERIE
LEHNEAH SR A BEHARNHES F L.

MFR A, —BABTESIE kR B, &% XA Tahiti &/ Darwin
ZREE (BRSEZMAELE) EEREFEDRE (SOD. E1HHNE 1950 F
) 1993 4F [H IR M SO FIEA SOI Hant R I, B T — 238 SOI RYHBHIE LI
WA EER 240 SO KX a3 B S8 TR ELL WY SOT 5#%
#1BY SOT M EARX R H0AD) 0.68, HAEHTIEHYRY. B2 ELUARXNSHA
it R 2RI S EMN X REN GRS, EFFHEE. REmBEERE
P42, SRS A e PR IE A 2R B K (X s TR AR

B 3 47 Fl4s 4 T PNA BR[HHIAY 500 hPa BEX &% 0 (46°N, 165°W) B
HEEHS MBS PNA J8% (MM ZERD METEZEE. B 3a fHXRERE S MR
W R BUE PNA BALE, CS5ANRMMAHEREY -2 A, &3l
A R -k ¥ (EUP) BHIEBIRHE. B 3b 5 PNA B L8 SR 6 (H]
TR BERELERESIMAY -2, HAXERK 055, XKD @i
K GCM SR LRI,



68 EE% LSRR 1L GOM SRR 741

i =1 4 = + | 1 11 it O ol |

i Ny &f' iy

= TV \ A ~1 M W . WA\ A
g Vi ' Iu'||| | joi ||
L i || =i | | I ) _I | | |
1950 1535 I|'hr.-.':- l';h'.‘l : 1970 IH'.'.'i |uun| iITH I|Ia!ur. 3

W1 B ) Rl R ) RUET SRS (SO0 R e F R 3 B

AN e e
AN
o0

4075

RIS

ar l H.IT'I: ' ;.I:I E | hll W I #i}"‘.l.' I n

[ 2 WA L] A A

IEE, S ML M 5 T A 52 e L SRR RUIE A SRR A, i 1 S0
Mﬁﬁm.m4%HWEHiMWJHTPM%%ﬂﬁﬁ%ﬂquﬁﬂﬁﬁﬂmiﬁ
ST AR, M S A L 0 B 0 0% AT (WP R T A R L B R
fL T H k.

2 T FE A 43 BT AT A, A TR LA L, K ity 12 R A ek )
PO T, AR B e O AR Rk, R R GEM ETE|
4L St T L S T A ke Sty 5 A S B B A R e

4 WHPNEBASHRAZOFRFEL

4.1 FEXH
B A A F L, (B N R LR T A [ ) e SRR AT W



FII ﬂ"ﬁ' e

Al

20N

G0N

a°N{. 4

20"N

o

=] | . i | | I
; h ol (|
i I - | | |
| 5 1955 | o2 (R3] 1970 1975 900 T o

B T A0 PNA BN (o) LU R RN R B PNA R SR ER A ()

RO'M

BTN -

40'N

207N

an HIE 160"F e T oy s |

[ 4 Sr(ecs s B m e T CWe e



& il FMHS. KRN EREEL (1 GOM SR LT 743

SRR, L L R T e (10 24 A th B4 E R fRE. GCM FOE QIR IE Ve
WANMOE? [E S e AT REL (30~S0°N, 120~ 150°E) EK¥FEN (3 7H) LS00
hPar 5 0 P e o A 7 0 A M 38 () (b L i A BT . AR (R (R A 1
WUOTE A A, R(LELEE 10~ 20 kR RS, AT 30 SF R0 1R E R B 9. FER
o T U145 75 7 Ji A 308 BT v 4 A R (PSRN, B A
Hrf e, SRR RO I S A Y — . JO LR 30 BARNYAE R . 7E 1962
— 1964 SF 2 0 1981~ 1983 SE2 EEDIER T, W E N2 EHR A kR

| LK)
|‘ |
= | AL |
= ' AT Ik
4 | [
1|
|
Lo - - T ;
1950 |Gas LU | 9Rs 1970 1974 (R 1545 1990
44
- =
E
E |24
13
19 r '
1950 1955 | %B0 [ 263 1970 974 LGB0 [hs [ 4
P& PR 500 hPn I MRA 20— 500N, 20— | S0UE [CMETE R
PRI ] S b B 04 e e
42 deEAMW

2o LB - R AUR B, BT R AT A . [
6L (30~S50°N, 60~90°PW) [ZWF S (3 4 H) FEH S00 hPa 5 - s R
B 26 o7 1 1L 3 K T P 0 e D O L A BT L S el R
SRl AE. LR 10~ 20 HEHE R 0B TE TN 30 FELL Lo N ke s, HRLIEL S B LA, 10
~ 20 SENE BB S 00 F 2 EOR R AR B (0 30 2 5 R MR Y O 4 AR
Hefpl, 1960 4F (Z47) ZHETH 1980 5 Z 558 hE BT (] 1 A TR
4.3 HMEASIHRFRE

1 ke 1 2 B A i I O R TR Y SR (RSURR) AR M GCM
WIS R LUE T, EIIAECE 10~ 20 SEHERIO RS (LT 30 2540 18 W heis e
G 4 T2 0 T Al b i A, B AN SR LA ()

e ST AL £ IR 1 G R M YR MR d (O RO ) T 2 [T T B A



744 kK X B 0¥ 244

Cle S 0RO o s R S TG RE VTR S 16 < R1E RO B AN DI UIDES: S i £
SRR DT IR — A AR (35~ 40°N) gl ERY 500 hPa JIEYS (50~ 55"N)
i[5 F-EI09 500 hPa 8 2 32 ofe Bonh il fid, FILWAEE A (/) MU {8 B0 £ 16 g T3
). aTim ) fRBCHRR. [ 7 S5 HIAT R GOM S (i 18 0l 15 1) 0 34 4 % = 57

AH O m

T T T Y
L 055 | Bl | i (e [Vl (L1 | b2 1Gun W

FE) 6 L A BV AR A0~ S0°N, 0= S0 DI EIRT S00 b o e
L e o B TR

]t

| 9510 |955 | Gl |65 1976 | T L5980 [NES qaq &

L B 8 L S T O s A Rl T T



f It AR LMHGEMEREEER 1 GOM S e 745

B0 e ) Al B e A A e R, LR R (R ) AT R R AR A O 2, 4 B3R
IR LEE 2 S T S T ] (£R0E)) R O AR M ROl A A LR BT 4R
SR PETE B AR B R AREE, AT 10~ 20 47 46 35 00 30 2 4 0 1 M0 4R 2%,

PLEA A R R, UM & R R Y A RS AE AR AT L GCM
$ELEH e T L T AR SELEY A 1 08 T 4 W ) A BT SRR AR F, (946 30 B4
A 01 4 355 00 10~ 20 S5 ofF 18 1040 %

5 HEFRSBSEFARELRHERL

Il AT e i A e i, GOM B 00w Lol 71 G Bb 52 0L o 03 A A 4 18 s
AR AL, o L AR A S A A A e kS L LR AL, X
B, FRATTHE ot i 3 o R 8 0 15 0 70 o 0 o T 50, R0 8 000 e el 1) 41 87 2
W o o 1 T A AR el AU R

B8 BEEMEESHAPEASIE (20~ 40°N, 110~ 120°E) TEM iR FEE
BRI Rl B, TR S e iR, {45 10~ 20 154 A
e 30 AR fE M . L, WITE S s B A TR R SR A b L, o
S TR YR AW SR RS T A g U R o o SR 8 T R e
(M MBEF) M FPEFAMEER (REOEY), SBRERM (@EEBEY) Sl
REAEE CGREERT). SO0 SREERQ TR E RS -, i
B 4r i .

AT AR R B R ARG, ] LA TR B ATl e A . LU Rk
SRR bR (] RUEE LR Y, [ 9 SR I AL D T R T T AR e Bt e) FLHE T fR Y

A

sty

|‘1't1|' I.IJ.‘;‘ | %70

F'fk iq M p

((’}L
e j':

1%7n |7t 085 1980 H

1953 | il 1463 1975

[ 8 ALY I A 20—407NL 110~ 120°E) 40 1 5 10 0 ) B T O A



746 X K B % 24 %

o ()
AV EENER N ‘f|ﬁ|_:|u_ ]
a}i||u|w|| o
‘ S /'\ .

sodd LIt
FOrTTN 1

E
.
> Ulllilﬁ’l T T
s |||| | PoNA T
Ll by i 1 NESNEREN
1950 1955 1960 1965 19?0 1975 1980 1985 1990 if-
A N T S N A
ot H I+ I-J—\—IIWI*II—!
S EEERRERE ' /\|\ |V||
I U \[
! [ '.l |
e LTI V,_'_ NN T |

| | l||\||| 'i‘l'l I!II‘III‘IE —_— F!lll“ |
1950 1955 1960 1965 1970 1975 1980 1985 1990

K

0.2 '|1—\1+|H|~1 L
-+ «"U.n

T

AR/ mm- d7!

SRR EN
ERENER TR | | L 11l ]
1950 1955 190 195  19% 1975  l9g0 195 19%0 A

e {REMEEGINRE AR (o), PEFES (22~38°N, 110~120°E) 58 ¢bh) B
ITHEIRM {26~ 34°N, 115~ 125°E) FEILHE (I4—-40°N, 110~ 120°E}
FErk {c} BEF-RImmE Ak

R, ERRATAN, FEDEFRETTRAILEFER LKL FREEL
NIERELEEEN. BERIEHNE, S EF LT AR BT 60 FR/H
B SREAFED, B 9B GOM MEMLE R, BT LUE I 60 R A TR
B, MASBHEEEFSHT MK 500 hPa B EMESHE R, H©500 R
) 4007 L e s L B 2 R,

ALEHHEFRET, FERSURVERREL, R SHARERN 60 518
URREE GCM FUEBHPH+ 7 RIAAE, FRISESSBERTLUES
BT, AL GCM 82 H 7 SR Bz,

6 it

ZT IAP-AGCM, 40 RIFF TR BERBLER (BEBTRT SST ALER
WFTRE) . ARSLRGSH T T X KR I A 44 BRAE LA S AT . 36 S SER 4
PESREAT T HRHE. T F B EN T



6 #3

SHEF KA RNFEREENL 1L GCM S{AELIFR 747

(1) TAP-AGCM9 M K SI K F R AL A H L B .
(2) BAEBHIER ARG A T BRI MIURR LA T BB R

A, mAEMEEAEREL (10~ 20 F4E R R %N R 30 £ EOERARRS)
W+ HE. RN KESIFEEAY. MRENFER B SIE Resirdd
FR+ 4 Hif.

(3) GCM RIF BT EBRTHRAL (AFBFALRE. LEXLHE. LK

HIGBE) BFEAFELRE, M EREBEFER R SHE S R4 — B

(4) RRSIHRRER FRIFZLAI S T E AR FA T BRI EE

A, 2460 FRHNIURRERE.

(5) REAFMURKERFEARBTMERFEL B, GCM BEMHOEE

B AT R & .

# £ X #®

THEE, EOFEXURRAR. TREHR, 1964, M, 485~ 506,

WMO # ICSU, Scientific plan for world climate research pragramme, WCRP Pablications Series, 1984, No,2,
WMO 4 TD~ No.6.

WCRF, CLIVAR-A Study on Climate Uariability and Predictabitity-Scierce Plan, WCRF No. 89, WMO ~ TD
Me. 6M), Geneva, 1995, 172pp.

Deser. C. and M. L. Blackmon, Surface climate variations over the North Atlantic Ocean during winter, 1900~
1582, /. Climate, 1993, 6, 1743~ 1753,

Kushrir, Y., Interdecadal variations in the North Atlantic sea—surface temperature and associated atmospheric
conditions, J. Climate, 1994, 7, 141~ 157,

Trenberth, K. E. and I. W, Hurrelle, Decadal atmosphere—ocean variations in the Pacific, Climate Dy, 1994, 9,
303~319.

Graham, N, E, Decadal—scale climate variability in the tropical and North Pacific during the 1970s and [980s:
observations and model results, Climate Dya., 1994, 9 135~ 162,

Mysak, L. A.. D, K, Manak and R, F, Mavsden, Sea—ice anomalies observed in the Greenland and Labradar
Sea during 19011984 and their relation to an interdecadal Arctic climate cycle, Clinmare Dyn., 1990, 5, 111~
123,

Hill, B. T. and 8. Jones, The new found land ice extent and the solar cyela from 1860 to 1988, J. Geophys. Res.,
1990, 95, 5385~ 5394,

Li Chongyin, The Quasi—decadal oscillation of air—sea system in the northwestern Pacific region, Adv. Asmos.
Sci, 1998, 15, 31~40,

BRM. FRE, LTFANFREEE [ ANBERESN. SRSHERE, 2000, 53), 233~ 241
Cane, M. A_ 5. E. Zebiak and 8, D. Dolan, Experimental forcasts of E1 Mifio, Narure, 1986, 321, 827~ 832,
Zebiak, 8. E and M. A Cane, A maodel El Nifio—Southern Oscillation, Mon. Wea. Rev., 1987, F15, 2262~ 2278,
BEHF. SREX. ERse RoRE. BEENEHETRMEE, AHESE 1990, 14, 10~25,

Liang Xinzong, Description of a nine—leve! grid—point general circulation model, Adv. demeos. Sci., 1996, 13, 269
—~ 299

Zeng Qingeun, Zhang Xuehong, Liang Xinrhong, Ywan Chongguang and Chen Sengfang, Documentation of
IAP Two—Level Atmospheric General Circulation Madel, TRO44, DOE / ER / 60314—H1. U. §. DOE, 1589,
383pp.

FRE, ABRISOTEIE. JbE BB, 1995

Wallacz, J. M. and D, 8, Gutzler, Teleconnection in the geopotential height field during the northern hemisphere
winter, Mon. Wea, Rev., 1981, 109, 784~ 5812,



748 X K #H ¥ 24 %

19 ™. F38. HEE, AHERLERFITRET LEAMSE®RE, FEHE (B) | 1990, 20,97~
103,

0 F=HG, FER, FAARSANLREESHNRETS0MA60F 4 M EEE, f5EHK. 1999,
44(16). 1765~ 1769.

2l ERE% EETFPEESERERARR. i ASREH 1998, 9,392~401,

Inter—Decadal Variations of Atmospheric Circulation
Part II: GCM Simulation Stndy

LiChongyin, MuMingquan and BiXungiang
{State Key Lahoratory of Numerical Modeling Atmospheric Sciences and Geephysical Fluwid Dynamics,

Institure of Armospheric Physics, Chinese Academy of Sciences, Belfing 100029)

Abstract Similar to numerical simulations with atmospheric global circulation models {AGCM) in
the Atmospheric Model Inter—comparison Plan (AMIP), an atmospheric global circulation model is in-
troduced to make 43 years integration by monthly observed sea surface temperatures from 1950 to 1993.
We use the long—time series to discuss the inter—decadal variations of the atmospheric ¢irculation, main-
ly focusing on the three key oscillations and principal circulation systems in the tropics and the North-
ern Hemisphere, such as Southern Oscillation (SO), Pacific—North Americal pattern (PAN), though in
East Asia at 500 hPa. The results strikingly show that the inter—decadal variations, including 10—20 and
more than 30 years quasi—periods oscillations are very clear, The simulation results agree with observa-
tions guite well. We also analyze the precipitation in the eastern China with the simulation data, and ob-
tain the notable inter—decadal variations, including the climate jump in the 1960%. At the same time, the
above features correspond with the variations of the atmospheric circulation in East Asia very well,
Above all, we can use the GCM simulation data to investigate not only the seasonal and inter—annual
variations of the amtospheric circulation and climate, but the inter—decadal virations as well,

Key words: atmospheric circulation; inter—decadal variation; atmospheric general circulation
model; numerical simulation



