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BRNER;ENSE-SATHER BKMEFNXRURRMBBEZRBIR . FHE
FRELZ RBAAR AT BEHERLGHOHRERE R -~ EERITUM
SEARCH (Morison et al. ,2001) ,SHEBA (Uttal and Coauthors,2002) 1 SPARC(1998)
LK, AN R ERRALERBHER. ETARBRBEALMEELRNX R
FLCDROBRBERDRICNER GRS, 20053284, AR, 2003 RIKE,1999) HH
BRAEXYHEIBMVEHAREESNEN. BARBERBEHARERL POULEE
—s &I EHAEPRPRSARMEPLETU N EFZ — EX LB MEA
Y R BRI BRI RERHH B M FEAXE RGNS BITRFRTER
Fijmsz.

BEFRIBRESHFARARMDERS LWRE, THERR BB ILRRBR IR RE
AR 3R AR I A4 A Ak B LXK B 35 AV R B AR A X SR B R B9 ML O AR B 5 B S
RERMWE RN,

2 HetRtRiA

VE R 75 M ML IR R 1 2 A8 —— 1R IR (polar vortex) B4t AR BRI A, 7 T £ xt
TR AW R REEWREE, OB IR PR . AR AR IR (Arctic Vortex) H1.03@
BRSO, AREEE 2R, AREEBROEREI TR O, BB EIENS
PR, AR LR R IR B R A X RB GR BB, 1991) . A RARIR K 37K T35 FidF
EMBHENE - ERREFMRIKEEBFFEFLELHNLR. BEESH TIRIRAE
B IR TR RS IE M BUA AT IR B BAE 4.

2003 4F 9 B 3—13 HE B SE B Mt Adn vk R 28 7 B —wdu al %
HE (K 59,2000, EEERFREF LEHBERSIEET RET IR ES LR
W —RARHAERBARESY., XPARRBABETEMRTER NI A 3 BF
oo ER B2 N5R , 100hPa L B ARE Ky 16072 %ok, 8] 9 B 8 HEEZ) 15951 fu $
KOREXNEBEF, B1R9H 8 H 100hPa i % B FIR B 57, WAL & 1 NCEP B4
VoA TEEREREAREHEL, #TT SdBHATHE, TESEE R 5d /35T
WL, E 1 RMRR T ONARELRERERRES. RELEXKREREFTER
WAF =, B 200—50hPa B EFTIES, R P OB P OER—BLRELR SO AT
ER AT, MAE 300hPa I TEARRMENESH . B 229 H 8 B 500hPa 7 # & EM
BEY. ERXRXPELENREF LEFRES. AP OB O EEALA-BGATF
BRAE, WER,E 2 ERK 500hPa R IR E E 300hPa RS E A B AR IR BN,
XHELRF RGP RAMMBEELRERENILLERAE—CHR. HEEERHXRKE
FREMEMBLRSH, TURBARBREERBWEESE, MAFRBOMNEEPR
ERBEERFHEARMN, ZAMOBRRARANHLRET BRABAHE P LK,
i B —E GRSV, & 3 7R, 1000hPa B FILTF 5 L RBSEHE R, E B ER
—BMAKREREARERBNERSESMIEMNRA AR L EMPHFEREUILH
Jevkeems. RPoNESRLF—8. BEHEMAH“S R L SEASPACE B



54 1% A 5T H1s ¥k

FY-1D B E R, B 4 2 #b B 5% 5 7] 42 i b 5 3 vk 2 ¥ 358 09 AR 38 35 o 4 1R 2 08
ZRBARBRORUER, HERFONEM9 A 10 H 00:00UTS 500hpa i 335
> 208km, XXAZARMERRE, BANRRK =& F 0, X BT B #3 HE 52
FHBRACARTF - REIERBBEES R,

40E 30E 20EI0EGMIOW0W30W 40W 4 0
:, g " X .J 0
socl] » sos
eon 60E N
f & IR
70E 70|-: ‘
80E soe V5
- : £
90|: / WE
100E 100 E
”OE 1OE
120€

ez

3 vir:
140E 1S0E 160 H70 EID 170 W60 W50 W 140 W

o WIS .'JEH;;‘.LLLA. (] u S . “..
140E 150EI60E70E IDITO WSO WISOW 140 W
B 1 200349 H 8 B 00,00 UTS 100hPa fir 3t #§ B2 200349 8 B 00:00 UTS 500hPa fi 7%

BE (3240 BB 447 5 (B R B F L A1 H 45 L
i i L LTI L L B i i
BR L R - ‘

Fig. 1. 100hPa geopotential height (solid line) and
temperature (dashed line) analysis fields at
Sep. 8, 2003, 00:00 UTS.

L and H denote low pressure and high pressure centers of

the geopotential height field, cold and warm centers of

temperature field, respectively.
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Fig. 5. Same as Fig. 1, but for 10hPa Fig. 6. Same as Fig. 5, but for Aug. 16, 2003

BRMIR”, F B HMBMEE BB IRRE . FINECRKIB #E T AR
FHIOFZRR IO FME BB S RBBME"BI R ZRAZH ., £ WMO Y
E PRSI (WMO,1992) 5, B8 X 4“8 R 7 R X Wi B LB B R R ESHEH I
MR MEE"RERTRAEE LN NTMREOEE CRER, BN RETHHRIA
. B7HRBRETHREMAZEEORBEENTEEGNE 4 —8, HRBERT R,
RAEHRR7OEH. BXRLEEMN2IRREREZRBIRARERRLBOFARAR
F2EEAFANBSHER. MEFRARREERENER S EENREMERENK
REKAERRESRTR. BNERNEE—-HEMIGE. WRMIKERRETEZRL
MBERRARERSE, EHWBIRRE o 71 8 REM T REERTE, FB R4 KT R/
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Fig.7. A visible wavelength satellite image of an outbreak of polar low down the coast of Norway and
Denmark. The eddy cloud systems of three polar lows are, respectively, indicated by arrows a
North Cape, Norwegian Sea (650N), and over Denmark. (after Rasmussen and T urner, 2003)
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E Mt HERSEBREMNAER. FREBFWREROEMME FRETE S0km L E
MES  AETRIAETEERBE BMZASHAFTF KX HE XK RS (Baldwin and
Dunkerton,2001) . AITEZFEBEINRBEFF M ERBR SSBRORITHERE,
IR RET, VX — H T EDLRRE, i L HFABEREBESSE M. XXM
FHRBHERTTUATHRERSREFREBUR . TR 525 R X iz vl s, f
FEREA N R EE X EYH B SBRFHT MEET, F7 B T XK (Baldwin and
Dunkerton, 2001 ; Baldwin et al. , 2003).

FIF“FFAR B (annular mode) RE 1R 4F #1378 AR #8389 AL 4E. Baldwin and
Dunkerton(2001) 3% F NCEP1958—1999 4£,1000—10hPa 43+ #7858}, #h 75 1979—1993 4
Tiros W % T HHZS ¥R W3] 1hPa,1993—1999 FHRES LB A T34 0. 316hPa, i 11
ABT—4 4 AZ B %E1HEE 1000—0. 316hPa [6] 26 MM4EETH R E - K RERZ H 2
tho SRRBELL G TG m a B4 T EEMS EH K B & (Baldwin and Dunkerton,
200D), FHEFRREEERBRENER, AMEHMEFRENRAFRAILRESD
(AQ)(Thompson and Wallace, 1998; Baldwin and Dunkerton, 1999) #1dt & 78 ¥ ¥ 3
(NAO) (Wallace ,2000) . ERMEA B EA ot E R EREHBREL. £FA0LRF
REESHBEMBERFRE, BAXT IR E M H A H (Black ,2002), JtEK
1998—1999 K E AR FEHRIEFER B WA ER B E R KWEFESHAELRE
B2 b a2, B & B R [ T B B, BN R PR AR i A e e RBEE 4R, T B AR AT
HBARTFFERE. 7 1958—1999 K ELF, A L& IEM 5 B F B % 44 B K
mEEARAERAEIBHREXAE, BENEBRYWEREFESRMBEARKR, M5 ETLH
BHEEFZE M. Baldwin and Dunkerton(2001) ik 8 1 BE S fl K A9 IE BE S 4 5 & 1L
(F#)1EX 10hPa FREWE R, K& BH{EHR 10hPa 9 60°N # a B A 1R & &4 5% 0.
95)., B HIE{ERNIRE G 1M B3R, T K A 548 U 3R R 55 B9 L 45 48 20 AL A IR (Gillleff
etal.,2001). ¥ 10hPa SRRAEME S HI/DFRME—3. 0 AT 1.5 #9 B HARE L8 55 58
“WEH” (even) , ERFE RN FREARAEHENL. ITERRREHFENREN
WA, SR TP RMERTEIE RS EME AT E LA B (regime) (Thompson and
Wallace,2001) ,

ERREMNEREAMNBERRREEHRITHLMILFRARBUXALRCAERSE
5% (Baldwin and Dunkerton,1999;Baldwin et al. ,2003), F T M2 M S EFREAH
BUHHHELR, BIFE SRS THREFNPRE-NWEHEEROIH. e
60 FRFE ¥ E T RELHR, H B8 B F RR (FMRIE S, 1964) . Song and Robinson
(2004) 2 th —F - W2 VE B 30 S 22 000, BIG@E i “ 18] T 425 ” (downward control) #l. %,
EREHRBEAMEERBETWHEELER  EXRBEMER,SIBESRIBEEER K, X
MEEZEMRTHERESRE  BRACHEETHNREEANRAAE., RA-MEHRENE
RABEEXARIFHIE . M—NETFRE RN HEEAHHERER.,

— SR AL B R IR R A R TEX X WE R e L T E8 . (DT 2
I B9 {£ 3% (Perlwitz and Harnik,2003) ; (2) -4 |5 3 48 & 1€ A (Christiansen, 1999); (3)
MEBEMIRARAEEA (Baldwin and Dunkerton, 1999 ; Hartley ez al. ,1998) ; (4) [A] F
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% (Haynes ez al. ,1991) 1(5) B 7 # i & (Robinson, 1991), — ¥R fi2 i 18
AT XWX TR RE AR AR KRBT ERERS M L%, AARENKESFR
R B R 2 X I 2 A B # e . R R T 4K AR X - 2 AR 9B AR 4 BY U (Polva-
ni and Kushner,2002;Norton ,2003) ,{H i 35 4 Fr B X Se BF 9T KR ER M B Sh 20081, i R
BERHIEAR.

4 AR IR B AR AL X SR B B2 AL el

REESVHA BB/ RIBET EEXNREMERZRIBHYRY ERF BHRMRKF
RARREFTEAMAEEFNHXRR. WFFYAELHUL 60 FAREHFREREAL
AEMEIALXREARETELNFARAMNAEBRFROEFDRR (HFF, 1964b),
REEHMBANARRLSH BB TPREARARGEEINRR . HFANBEENHE
RH £ 5 [E 7 46 24 49 BX & (Limpasuvan et al. ,2004), B L8 50 4£4% Scherhag(1952) %
RUE, KENWHENFHELEBBRBHERNURRKSHAEZL W MBERDTRER
BRREMEHEBMNBRREA BB FREMNEERRNTROERE (FRER,1962;
Murakami,1963), L fit42 60—70 &4 LA 3k, fE & % (Murakami, 1963; Miller et al.,
VW) B BN ATFHREFER . EREMX RZEE N FEARALE . FIYE.B/HE
WA RS FBB AW MR B MAMENS IR ENER. B TFREAK
Berm) LER S ZHEE, RUEFRBZR/RR B MEE, K SRA% 4 5 25 13 LB Lk
ZEEZREVHRENESEE, FENRE AT ERRN . B FX AR5 X
WEARME L, NTTEEEBTIZPGHE RS,

R AO S AR RMFR T HRIRRERLNFE, EMNHRABEBRIRK
BWIREMNEL, BARASK B BKMAESHEN, R RIREF R K X8R F
FRASL AN AO 7R B B A B Y1 £ R (Belchansky et al. ,2004) , AT BHELHE KK
B RHBATRA Unaami CRITEE-FI 8 B i%, BA“PHX"), Unaami }1 AO WX RUR
meEE AO MEBRAELMENHBER, AERIANBUXRENRE, MEFH
SEARCH i} RI8¥F 3% #£ 5 Z — (Morison et al. ,2000), BHl AO BRILFZE KK BUHEE
ES AAERRNEBEBUNEZERSZAEN, THEN AO LA B HIMEZE BN L
—BH, RERERSMAMBGERIER A X, BMMAES) AO F 777 B 2 B M
. BlA AL ST CO, EER, Uk ¥ & 3L 7 LAWK 3) AO(Fyfe et al.,1999),1H
5B —b A B BB 3 (Yamazaki and Shinya, 1999) 1 31 il 45 & (Baldwin and Dunkerton,
1999) B FHREBX B E AO ZXH.

AR IR B SR EEOFR, EEEB RPN A BSAEKEHE
BEENSBERETFHRBNANERER. BREWHRNZEAZKRH T REHEFE,
ELREBRAEPRAMIFER  REWMERTHRRE R BR, QBT HREMKHEER
WMEFESRIANEREXH. K-REEXERBREASAARERMROXEEF, L
SHEBA(JtBRBZEHABUCO R EH AR K- BEFATRBRINYELBHEEN
7 (Perovich et al, ,1999;Curry et al, ,1995), TR EEEMKEFHEFT R, -8
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SRR E I — e ML HI SR AU AR I A {UR SHEBA 1 Hd B RWER MAEBERR
ESEHFR A (Curry et al. ,1996) . JLIRIEEERKTER B RBRMER , LA R 3T B4R 3
TR 0, 1 R 2RBEIFFAIERA O KR ELRRE, ATT#m2RERPE
ik (Polyakov et al. ,1999;Steele and Boyal,1998), B4h, ¥ H ERIRIF R —Ffb2E R R
I, By AN AR IR BE i AR IR K IR REM Y MR ERERE TR, M —AEERE
HEEBK, S RES L ELE S TR, RBENANELERERAE MRS, F5E
B AR BB B 89 RGO X FMIR R T WR B A B A 59 R AR R 3 R e A e O 4k
R (Waugh et al. ,1999) . R4 B BIR A0 4E 45 , 52 BE 89 28 4 DL B3 S 2 R B Bl
i, B BRBERANIARE,

REZEZEFMARSMGE T TR IRARFEETAMAERIHAR. P EIELH
RAWD BE B E R (Wu Bingyi and Wang Jia,2002; 677K 3 5, 2005) , - Fl F K& B
BHMTIEE FARFES X P EAESEOR N (BEER, EHK,2003), RI AO HHT
REFKEFTHRMIIBERNAE —SNAME. FEHERRBEFERFRESHER
F[EIK B R R (AT 3R 4E,2005) .

5 i

JERRBRIRS HE T ERU LBEH ARSI WAL, EWESI LR ES LK
FHEESRIERIZLRRIARBRFERYW, CHEEEMREHRIAKE,

PSR R AR MR R R R R IUR KR B K ESHE RS, K
BREFWMMZmN, NEIRBEZHEERISNER. RUNRETIELRES WER
Mz B REBEFHERFERSEE R E-SREKNTE RMRLL, 85 PRk
RIRE AL, BN RBIG U RS REM T RENBEEIG S RESBRETBRY
FEY LR, XEC RN — LS EH I SEARCH.SHEBA #1 SPARC %
BREM S, AMMTREETXLERBORR, THRERERRELARN T EHAES
BRH YRR MEEINEERZRBIARE, EZE BB BB R RIRAR KEAR
N R S -VK-¥ R TR B A B NN B o X 2 SR AL 3R B B B AR AR, R
MG MW AR FSTRHER LB BB T RBHOER, AR RS- K-
ERARBEESH.

2003 FF R E kAR E R B R BT 2 FH AR TR 52 B R SR i
28RV BRI I, — IR ML B AR IR PR B L 1 2 W R R AT X R s 46 i FR AL A9 B
H. RREBEF LEARHTEMBRBLATEMNRERT, B SR EEE, Ik
BEAMXRESERITAOME, ERBEMIRSEWEL, A RES BN LRF XM
ARG T B 545, XF B ABE SR, th o84 5 i B LR BHE T R 4R K 38 .

e MR E FESENEE, ERECIIEER, HFCRBEERR E—2LF
BT, KRR E RS REREAP ONERAERTRARSTRMEHIETNERZ —
(BIRE,1999) . ERERXLE THEMARTRTERSH AO B RRER FREREEK
M ERREMEX, B REYESBRMYG . AXX LY TR XK ES kR
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WERD. ABRBRRBRRERARERENAE, EAMNEEERSRBMEMESE
[ARFRF\. ETAXRERMHNYEIREHANSERERAIEH, B3 RERETZH
ER.EEREDNAPITAR S, #0008 3% FAR H 28 463 4 T2 30 9 . P B SR B0 59 Bl
HER. ERRMBLEREBF KPR IFRMEN RFB AR, S BYLEBFF, A
REBERIBRRAEXA Y B, BB M ENSO —# EXXN P ESBEEEHHE NI RE
MEMAER, EREERLUEREBSEAN AR ERR—}HF R, EEIFHIRF R
SN g R

Bl ORISR KEYEFERE MIRB BN T BIRB B YT RN A
XTHREHHERER.

&% 30
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Abstract

The Arctic vortex is a persistent large-scale cyclonic circulation pattern in the mid-
dle and upper troposphere and the stratosphere, Its activity and variability are related to
the semi-permanent active centers and the cyclone activity with the short-time scale in
the pan-Arctic. Its variability in the strength, which is directly related to the atmos-
phere, ocean, sea ice and ecosystem in the Arctic, has an effect on the lower atmospher-
ic circulation and affects the weather in the sub-Arctic and even at the middle latitudes.
The transition of the circulation from a warm anticyclone to a cold cyclone occurred in
the middle and upper stratosphere during 2003 Chinese Arctic Research Expedition. The
mechanisms coupling the stratosphere and troposphere have been studied by some scien-
tists for understanding the effect of the polar vortex change on the lower circulation,
The effect of the stratospheric sudden warming on the polar vortex break down was
found early in the fifties of the last century and has been taken great note. The Arctic
Oscillation (AQO), relating to the change of the Arctic vortex, has been used to study
the effect of the Arctic vortex on the climatic change. The recent Arctic vortex research
is simply reviewed in the paper. Our understanding of the Arctic vortex is given and
some different view and questions are also discussed.
Key words  Arctic, polar vortex, Arctic Oscillation, stratosphere and troposphere, cli-

mate change.



