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R ESH £ 0.2 hPa FIFERE. X HEEYE A DEFRKFRRE, HEK
B, WhEREPRTFHEEUESFAROEL. HRMAERERTIA 18
hPa, TEXHFBEF 11 hPa, TAHCE, BELEREEN, LRTHHESKESH
HEFYEML, FEAFRREM 0.6 hPa, ZERFERME | hPa (1.2 bPa ¥ % 0.2 hPa
MERTHRE), £ERZ (HETB/A), X5 RHEK KSR E S &0 IEFHR,
NES HERI BLE - LHRE,

gt sh, B NCEP/ NCAR B4 WEMEBRNZETHNE, tHERRLRTY
MWERSEME (B 10) EFABREFREANERREL. B tRLREEREYHE
EXEEKEREBS DATIE (3 hPa. 1.1 hPa #1 0.7 hPa, & F, EHKFELEH
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TAME HMETHER SRTYERUEENRLEEL. ©EEREE AN
SHBRESA., BERFRBZLEREN 3.5 . L& 1977 F/06H — e a
B, WTE 1977 F2ZRHEIMFEM M BY. ZLZ MR RRMREE IR ¥

5 ERRMAR

AT RTPRMENKHEE, BIRIELSHE D 30~ 180°E B —BHERIC R IKH
(E), #EARETEHHE. #HFTMNMLERTESENEEALR, TLiFEREd
T ER ST R LB R AR LRI ER PR A,

ILEH (E) HIGSETHNER
HERWEe, HETH. L, AR
SRERT e Uk TN, HEL
) EMETANE 11 Bz, S5HS8
L EEal I, AER R £ A AL
K%, HERS (E) WK #
(A1) BRBTIFSETFHNEE

- (E &), MEHRTHEK, Eé(l_l)ﬁﬁ
I8 4R 6R 8A 108 12A8 () B K B 9 8 2 6x10°
kem's A 65 10° kgmT's!, &
B Ll 1958~ 1997 4 R £ 30~ 150°E KEAFE) =0 A B H 4x 100 kgm'sT A
B‘JUJ)Em Uz)sfﬂrﬁﬁﬁﬂlﬁﬂ%ﬁi*ﬂ
e, EEAPMBT 2x10° kgm's7 # 25%10° kgm™'s™, £FHBMBT
1210° kgm™ s™ F 3% 10" kgm "5 G0 DL SR B i AR B9 K TR 4 A T AR
W, WHTXMENNECLITRA S —HA " SHRBEERTEN S 2ED
N HIMRZEREEA 42, £F 31 (FF) 133 (KF). LERFAKELEGRE
B ik 23 10~ 3% 10" kgm s M REH. WEEBUHIBKTF D0’
kgm™ s, EABTEFLG A SR BT ESE, N9 DR RES
fEMC % AT,

B 12 & 30~ 180°E {7\ Jg. (1y)e F(Th MIEBRIAM AT, B 60°S IR (thifit
B 70°N R SRR S, HARAM{EN, 5E 7ML ErHRE5: §
EHEETHNSARBEEHLSTEAMNRBMAMN VHAFRKEREE, HE (E)
R, EASRABI EETERIS 607 BHE AT 30° BHE A o WA (7, )e [F1] (7, De |
i (e 7E 10°S WAALARAE (Bmitts). 1€ 45°N AR FEORAME, (L)
45N BFRA-8x10° kgm™ 5™, BTFHRPH (RASHSHEMEEE). XEL
AU TESE: EEERTSERAETESERSMK,. PRGETHITEY

D) EXEME. BET Hines SR W ( WA RI20D. 1N NCEP ST 1968 E Wb @ UE R %
WA, RARFERMSHAE. HMATHH N FERTE, T EHH L E 2R E .
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0°S 60°S EL EQ N 60N N
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§/ oS \§t

90°8 60°S 30°S EQ 30°N G0°N Q0°N 90°s &0°% 30°S E‘Q 30°N 60°M  90°N
18 © IR ()

/\ A /\/ LN

oA

%0°S  60°S  30° EQ 3°N  60°N  90°N  90°S  60°  30°S  EQ N PN 90N

B 12 1958~ 1997 4E 30"E~80°E KM A F1#E% B 13 1958~ 1997 4F 177.5°W~ 7 5"W KX I T B
(g CHEH), (1) (BKR) U, (HER) I OEEE). I (B85 M, (AR M
R BH NS (RO 10° kgm™ s7) s (B 10" kgm'sT)
(a) M3 (b) £F; (¢) F1Y (a) B%; (b) £%F; (o) #FH

SREMTENAMFAARELEEETEERNAE. EEBHE (30°N HiEHE mdiifiE,
EAK, CIFRETREL TR MR, XELEERW 15°S~ 1SN A
FRERBER (A5 25107 kgm™s™), 40°S~ 15°S H L1545 (B]iE 4.5 %
10° kgm™'s™), &M 15°S MHE B BRERTMA NG (E) RREERZE. 58K
F, 4SS LIALEZE 40°N, () HE (EBmIEH), 30°S LILE E 40°N. (1))
Pihtn (BERAEH), EXEAEESX10 kgm™'s™ £h, BER L 30°~45°
MHEEA RS, Xt T RER SRR P B S ¥ 17E RGN
BRENSER, ESERNAMHSRBYEELERETERY, XEFREHE S~
15°N % mdt, 15~ 25°N M, 25~45°N Jrdt. 45°N LAt v meg,. xRS
15°N iR 25°N MHE AR BHRAT R (E) X4MER. BREHEEHBERTE S,
ML AE A MR ETEROTFTRR. NETLAEREHI AN FP95E
TEHRFE TR,

apgAmEY, THERESFHENTERER (AEAEHNERE) NATS
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RIFFH+4BE. RMEARAHKHEEN (BRTABMIEMNKN. SFMERA
B, BN BERMER) SRANEEEN (KPEADER HHBELEREH %
EERIN EATEERERMAH (i THERMNE TS RKAELE CRKI8F[19)h
BRBIREHEN).
BE#R (E) Ri8% TITEAGORINE, WHEHTREREE (E) B4 U TFH (W)
R | 577 8 i o FPRH 64 M T 6 2 58, 7 13 ME 14 36 (W) BBt
HR. BB(WE) 587 (fGEPY0ER) 220K 12(EX) 572
EFFHE. B4 (WK, #i#8) 5
M8 (RGBT, i) ZERE
(EX, i) SE8 2 E#MME (B
BRAGHD . HE 14 S 11 i B
13 5@ 12 e, (W) ENHRE
fe¥t (E) R3578%, o, %2m
FREHBMKAS (E) ENEFE
B, X EAEEER 14 BaRdEEE R,
A TR iR §5 n5 nh (WERMREBEHHETTHIRL
(EBENE. HESERRAPERNE
& 14 1958—: 1997 S i W E_ 177.5‘*W~27.5iE X 15 TS E B (E) IZE‘\J%B?JEL
i 0 WO epR e 14k m s,
(W) RfE k. [ILH1-U)w|k
(71~ (I)w [EEE X4 51495 1310° kgm™s7 & 1.5x10° kgm™ s, WELES
BN 1x10° kgm s K 2x10° kgm™'sT. B MR A 5 BT
A MAZWERER 4(1~1.5), £FH3(1~2). K58 (B) KETHIHEKE
HE, #RERE (W) BRARSHELIA, E#H (KEENRATPE KSER
RAER IR ERRRRA R
M(E) Kf (W) RAEEWTHEEEENAG-BEHNTE (815 T4,
BEAMRMOEH SO GAEEAER. ERE LS, (E) RESENEAR. B
MR, BHRMBE: ME (W) ZMUTANE. EFHEE. HELNE. PETH
ERG, B4 BRRBETREETRE. (W) Ki ERSEHED S, i
EHERTERSTRERF SRR MMEMNY. EFRER (E) KSEERR
150° (E) EX4h4 210°, METRK, B (E) RORSEFHR (E) SERETE
HREAB AN EHEROY | R TR (FFHEh) HWH.

6 NG

TREBESFRFERGT TR KSR A 138 L AR ARl LR A Bk
FARELERAE RO THREASEHEmAXATEKHESEFELRE TEAGHR
AREBHHFRAE -0, MBREEER ORISR R BB EE
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P15 1958~1997 M E KR P EHERE BH-HEER (Bf: 107 hPas™
(a) 30°E~ 18C°E; {b) 177.5°W~275°E

%) MSENEERTEN (WESNEWL) X B2HEDN, —HARMERERSS
RFEWR L RAREE. MUEHKURRRFEFEERO RS RE. I ZBN
HTE (dtkER) BEH 4(1~2), ELTH(1~I), SHFTFHAUORBERE 2. H—
BN ETRENR SH KB HEH, EHREERNETREARNALE, W& LEFH
BR b T Rt B R S o A E AT R WA AL B S Bk S E RS B A B e
BHOHEETELX, ATARZESHNSRERRE (RGKRZ AT LERR
%, DS THRENZREL). Wi ATFE-RINSERAHNERMENH, TR
HREEMARFERT HER, HRFTELRD.
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Interactions between the Northern and Southern Hemispheric
Atmospheres and the Essence of Monsoon

Zeng Qingcun  and  Li Jianping
tinstitute of Atmospheric Physics, Chinese Academy of Sciences, Beijing  100029)

Abstract Based on the theoretical consideration and the statistical analysis of NCEP ./ NCAR
reanalyses data, it is clear that the causes of seasonal variations of almospheric general circulation, the
cross—equatorial air flows and the interactions between the Nerthern and Southern Hemispheric at-
maspheres are primarily due to the seasonal variations of incoming solar radiation. The primary driving
forcing of the tropical monsoon, characterized by the cross—equatorial meridional wind component, is
the planetary thermal convection, and the semi—permanent planetary waves due to the seasonal varia-
tion of the differences between the thermal characters of earth surface (ocean and continent) are the sec-
ondary forcing. The calculation results show that the efficiency ratio of the first to second forces, on the
average, is 2:1, The two forces are in phase in the easiern hemisphere, resulting in pronounced
Astah—Australian monsoon prevails, but out of phase in the western hemisphere, resulting in weak sea-
sonal variations and monsoon over the tropical Atlantic and the tropical eastern Pacific. Besides, the
semi—permanent planetary waves in the middle—high latitudinal zones owing (o (he seasonal variations
of thermal contrast of land and ocean and the incoming solar radiation are favourable for the
Asian—Australian monsoon to extend to the extratropical regions. At high altitudes, the air flows com-
pensating the low—level monsoons also undergo significant seasonal variations. Thus there is a clear pic-
ture of globally three—dimensional generil monsoon system.

Key words: planetary thermal convection; driving force; cross—equatorial flow: seasonal variation;
monsoon



