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Abstract The Arctic Oscillation (AO) or the Northern Hemisphere annular mode (NAM) is the leading mode of the winter-
time variability of sea level pressure over the Northern Hemisphere. The studies on the AO are receiving more and more atten-
tion because of its important role in the worlds weather and climate. In this paper, the influences of topography and land-sea
contrast on the AO or the NAM were examined by use of the NCAR GCM CAMS3. 0, and the interaction between the wave-
mean flow associated with the AO in the stratosphere and that in the troposphere were explored preliminarily. A comparison
between the control simulation results and the NCEP/NCAR reanalysis data indicates that CAM3. 0 is able to simulate to a
great extent the horizontal annular structure and vertical barotropic structure of the AO. Two sensitive experiments were car-
ried out. In the first experiment the topography was removed, and in the second experiment the globe was covered fully by wa-
ter (an aqua-planet experiment). The first experiment shows that mountains can influence the intensity. range and position of
the Pacific and the Atlantic action centers of the AO. The second experiment reveals that the two action centers would disap-
pear and instead a ring structure was found surrounding the Arctic action center, should the globe be covered by water. Both
experiments indicate that the existence of the AO is basically independent of the low boundary condition, i. e. , the AO is proba-
bly the result of some internal processes in the atmosphere, however, the spatial structure of the AO does depend on it. The
influences of quasi-stationary waves in the stratosphere and transient waves in the troposphere on the AO were also examined by
the comparison between the control and sensitive experiments. The maximum zonal wind speed center in the stratosphere associated
with the AO index disappears when the quasi-stationary waves forced by the topography and land-sea contrast are absent, indicating
that the AO activities are related to the interaction between the quasi-stationary wave and the zonal flow in the stratosphere. The fact
that the AO still exists under only the transient waves in the troposphere indicates that quasi-stationary waves in the stratosphere are
not necessary for the existence of the AQ. The relationship between the quasi-stationary/transient wave and the mean flow in the strat-
osphere/ troposphere and the origin of the AO may be obtained through an E-P flux diagnosis in the future.
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Fig.4 EOF1 of SLP anomalies for (a) the experiment with the topography removed

and (b) the aqua-planet experiment
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(Thompson,et al,1998) %
2 il 1 3 38.0% 31.5% 22.0% 67.1%
Te 1l ik et o 42.6% 41.0% 12.0% 76.2%
KERIR I 49.5% 44.0% 35.5% 35.7%

SR AO g ) RUKSR 52 73 78 KU 5 AR R HLIE
JET A Ao VG XS S R R I 2l vl A T i 4 BE 1Y
S R BE AR XU B KB Bl O L T 2
J¥ 300—100 hPa, 2Bk 1Lk #5200, AO S 1] I 18
PR IE ) SRR A W Ak, S8 SRR L
A8 1o 20 B V- 2 1 G DR e KA T Bl v 0 7
JBEAR AN T FR WY LS Bk L K s A 9 A R I 4
PR AO S i sg A B2 . 5 f il 5 AH
FeTE Bk 38 T AR P RS H L AR B 4 A R A 5T
oA s 3X 5 HATR 2 PR ABE AR b 35 B 0 4 D 2 — 3R
(7. MAKERIX IS 3] 1 AO i 1] 7 249 25 ) KU a1 )
S5 (B 5b) AT LU B, e J2 ZERRAE AT AR 2 v AR 26
55 1 £ BE R 2R PG RS R AR AR B 43 A L 7E 700 hPa 2
R B Y OF JE 5 4. 700 hPa 2 T W A A E
H AR 26 78 XS e KABIE 3l PO 62 T 20°—30°N 1y
300100 hPa, % M b — 0 P XS fe K AE ol
£ F 40°—50°N [A] i 300—100 hPa, 5#s it 56 A
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b

9.

70 80 90°N

5 s X AO FE B B G, Je 1l GR T b, K BRI T

Latitude-height regression maps for zonal-mean wind based on the AO index for (a)

Fig. 5
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the experiment with the topography removed and (b) the aquaplanet experiment

(solid lines: westerly anomalies;and dashed lines: easterly anomalies)

76 I Bk 56 H A B 1Y 25 S0 O 3 )2 T XU R
KAGHE B 0 26, B 40°—50°N X i 2 b 3o JiF
U555 1 VG XU O AR . 3 7 4 3 B S B o ik R
Vi Iili 43 A #8025 S5 L [R]85 0 o E L T T2 T
JE 5V 2 A EAE I E AO 2 1 i 5
HINH A R e B S e . L AT R A ML R T AL B P
L2 W H IS T B A AR 4R )2 AO
5 1] Y SO0 T 25 B L ORI B 4 A AR ) 25 R
SHIE 1 E HRE 25 B R R I UE R R b AR
BV J0J2 BT LA IR AS B3 FE 1 2 35 858 BT 0 )2
A e AR Bl O 2R o PR SCAE (2005) W 45 i,
04 1) KR H AR R A H B B A X R 2 TR
AT T AE i 3 D) AT LA — B R B g R OE )2
J2 AR AR IX 5 o R AN S AR RE A G, K
BRI 0 45 S A R T I R R AR M R
e 0k ) 55 )5 02 A e KU R AR AR R A )
TEBH T w2 R R B2 LR A KU R ST
e 8 1A% M B B R . KBRS
GERAE T AR B AEKER T AR R KA
B LI Z BRAS 9 o0 L R AO S i 3 4K R fiE 4
5 (H AR 28 0E S 43 A3 R AE  B56 3R T I K BR X5 T 1 B
ARBELE A T DL E 78 R B2 BAE R AO R
FEAE 3K Uk B M 5 W 0 R AO F7 76 1 06 2225 1F.
FELABRAS W sh 57 ¥ A EAE N BT,
WERA AO 4 ] G 1 B A% 78 1F R 43 A o 3 B 15 0 5

A% 7 Bl CAAO) (R 2 BRIF AR (SAMDHIE A
LR oM B 25 R 1 KR 3 A v E R R A0 I X
AO S [ B 520 AN B35 . 25 B L bk R IR il 20 A 2
7122 50 30 ) 30 i o P B AR 2P JE A ifE
IR TR | AL P 3T )2 DR I A LA R 5 2
A AO i [ 37 5 e RAEIE S POk . (HEE
HARBPORAR LA B 250 AO LUK I )= e &
WU 3 T AR LA A I )2 WAL IS S TR
FR R EL AR T 1) A 5 23 i E-P 3d 112 ok i —
LHE

5 ZHEAITE

1 DA EBUE RIS, ol LA 2 LA T 4518 .

(1) CAMS. 0 #ENREGSTE R MR IH AO YK
P BROIR 25 A L IR R A5

(2) WREA A AR 5102 AO 45 FE b R P v Al
JEAF T PIAS 16 Bl Hp O A7 7R 1 S R T 1 Bk 3 25
Wi P 26 B ST Bl PG 5 B JE AL E . Rl
PR Mg 5 NAM A2 ¥ F 10 U EOF 20 A o i
di T 22 TURROG . T8 T 1 R AR e 2 L SR T
A X ) AO T3 s b2 A K.

(3) AO JEIRA N TR Al 7 9 25 21 . B A7
TEARBHT T AR U

() B Ll ok g i A 3R g 22 53 A (7] 54 368 )
HERE - AO Z 1] F- 3 3L F i = 57 W fie R (B 3
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LR . SFRZE AO 5 A% B HEE 7 3 4 0] F
PP AR AR G R . R B AR BAE HTIE . AO
PySRAFAETT H AO 2 1] AT 2R 52 A8 1 B 1E 0 A
WESE B A IS AO fETER B 51k

A A T 7 B (A FPLIRC 6 » AR SOx T L Bk A i
Bli o34 R A A AR AO [ 2 & 245 2038 8 1 45
o AR FBFFAET AO L [ 2 2 i K57
W AT L) A B E A [ SR G BIL A S T AO &
SEMRIN o AU S T 45 T I 3l -5 R AR 3L A9 A LA
) B A BEAT IR B 20 BT T X T AR X T B AO
Oy i R (N NV EE 3% S N WA i B DA R
JoE A [ A R AE A IR R B R A R S R I8 i kAT
WA AR
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