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Hu Miao, Gong Daoyi, Wang Lu, Zhou Tianjun, Zhang Ziyin. 2012. Possible influence of January-March Arctic Oscillation on the
convection of tropical North Pacific and North Atlantic. Acta Meteorologica Sinica . 70(3) :479-491

Abstract An analysis of detailed relationships between the January-February-March Arctic Oscillation and the convection in the
tropical Pacific Ocean and the tropical Atlantic Ocean is presented based on the daily outgoing longwave radiation dataset and
the monthly NCEP reanalysis datasets with the ENSO signals removed from all the datasets. The results indicate that a high
(low) AO phase more likely accompanies with a stronger (weak) convection in the tropical Pacific Ocean and the tropical Atlan-
tic Ocean. The correlations between the AO index and the tropical OLR in boreal winter show two pronounced negative correla-
tion areas: one in the central Pacific Ocean, ranging between 13° = 20°N, 160°E — 170°W and the other in the tropical Atlantic
Ocean, covering 5° = 20°N, 15° = 70°W. The prominent positive correlation is also demonstrated in the precipitation field. The
time-lag correlation analyses indicate that the correlation of the AO index with the OLR, the strong convection area, the inten-
sity index and the mean precipitation is the strongest in the concorrent winter and the correlation weakens rapidly with time. At
the same time, the lower tropospheric atmosphere circulation anomalies corresponding to the JEM AO index change significant-
ly in the two regions. During positive AO winter, there is an anomalous atmospheric cyclone in the tropical Pacific Ocean while
there are a meridional circulation convergence and a horizontal wind shear in the tropical Atlantic Ocean at 850 hPa. And the
AO-related SSTs, particularly in the central ocean regions, are well reproduced by the simulation experiments of the ocean
model LICOM, suggesting that the observed AO-related SSTs are mainly the response to atmospheric circulation changes.
Meanwhile, the connections of AO-related SSTs with convection and precipitation activities are relatively weak. The changes in
the atmospheric circulation are probably the main linkage among the AO and convection and precipitation in the tropical Pacific
and Atlantic Ocean for January to March.
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Fig. 1 Correlations between the winter AO index and the mean OLR for January — February — March (a),
February — March — April (b), and March — April — May (c); correlations between the winter AO index and the mean
precipitation for January — February — March (d), February — March — April (e), and March — April — May (f)
averaged over the period 1979 — 2008, data have been normalized and the ENSO signals are removed
(Solid lines are for positive correlations and dashed lines are for negative correlations; the contour interval

is 0.2. a, b, ¢ shading is for the areas in which the value is significant at 95% confidence level;

d, e, f shading is for the areas in which the value is significant at 90% confidence level)
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Table 1 The correlation coefficients of the

winter AQO index with the Pacific/Atlantic strong

convection indexs for the different period of months
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Fig. 2 Time series of the winter AO index and the strong convection area indices (a) ,

and the winter AO index and the strong convection intensity indices (b)

(All series are normalized and the ENSO signals are removed)
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Fig.4 Regression coefficients of 850 hPa wind upon the winter AO (a, b, the ENSO signals are removed)
and the composites of 850 hPa wind anomalies (¢, d) for the period of 1979 — 2008

(a, c. the Pacific region, b, d. the Atlantic region; units: m/s, the areas with

the value significant at the 95% confidence level are shaded)
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Fig.5 Correlations between the AO index and 850 hPa vertical
velocity (w) for the period 1979 — 2008

(solid lines: positive correlations; dashed lines: negative correlations;

the contour interval is 0. 2. Shading: at the 95% confidence level)



P

M/S/—ﬁ:li

PATN=A
~F Z

He s

] 3 LA 5 Bl b 2 BREAE ISP 1 A0 DR TG A I T 3 A T 487

it

AN
o~

\
I |

V71, - /,_\y..,a\\\\“),h/\*\

M

100 ¥ T
(a) | :

I\,

T

N —
[N

°
S N

H
T

150

200
250
300

Z'///,a“’*\aﬂ!

P N W

400

500
600
700
830

1060

100 T T

Height (hPa)

LA

ooy AE-

N

\k_
A= WY
NS

N VAN

7

vV \(/\

0.6~~~ \_———
T e A A
TN v-xTTT

NN

e

\(/

Wy

\

w
f=]

L ZE KRB B (uo Fl w) 5 AU 75 3l 48 550101 13 22 85000 05 B - J8 #9) Th
(a. 95 180°E,b. # 30°W; Bfii.m/s; K w B 43 10005
w flo B R LR KRR 1.4,2.7 m/s;u fTFHL RN,
[ PR 4 0.6 m/s, T RN IE(H BER TR A BIE KRR w B8 F X O5%NFE)
Fig.6 Pressure-latitude section along 180°E (a) and 30°W (b) showing the regression coefficients
of the zonal («), meridional (v) and vertical (w) winds (units: m/s) in winter
(The w, v are shown as vectors and u as contours with intervals of 0.6 m/s. The w has been multiplied

by 1000. The shading indicates significance of w at the 95% confidence level)

& 6a 2 ATV X I 180728 £k 31 T 1 7K - K
Yy Cu F1 o) R0 L B 37 (o) 1) (819 2R 005 A 75 &
la F1 1d H A DLE T 180° 28 42 5% R 11 24 02 K OF ¥
Xof R R K Bl 2 X SRR e R T LA T
fiff T O 3 b DX B G AL 3 BR X R KB B R .
o Fllw DLRUR S IE AR R u S HZL SRR IE
M PG R T I AR L. INIE] 6a ] DU B 78 K F
PEAR 2 B M X (5°—12. 5° N, K J2 3 & 2 200
hPa BJfE 16 b ISk, 3% B FH sz 3.9 X 10
m/s; i 1) LT XU TE 7. 57— 10°N 1K) K<
(700 hPa K H LI F), 76 10°N By 700 hPa ik 5| &
i, 4. 8X 107" m/s, B3 b TF KB U B X A
M5 A, TEXRZEZE 107N LLpg o 75 R XL
10°N Db 2 AR LA, 5 B 4a H il KOF 7 535 SUE
T S F O PG I A0 R A L R 1) D AR R A )
B 00 AR T A A 3 R S0 M JB 19 B A R AR T DA
MO JE AR JZE — B 25 2 032 2 (400 hPa) , [H]
IS8 TR B A A F] 400 hPa W E . AME

WHE T RKFHAF S % B . k3 E
160°E—170°W [y 3 B ) 1 ¥ A b 348 28 LA 5 Ak
()

Fl 6b & UT 30°W 28 4 ) 1f 1 7K - A3 (u Fil o)
FE B ) Co) 0 01 U5 R 5053 A1 5 2% 48 430 1T AT
DA R VG ¥ 1 DX 5 % 3 17 2 1 KSR 1) e L4
PR . N H R L& B 10°—17. 5°N #RAF 78 5 51
5 F B JFis s, OF ¥ 5m E aT LL )k 6. 0 X
10* m/s,7E 300 hPa(15°N) 4b 3 135 3 i 58 21, ik
F]1.26 X 10 ° m/s; B 1 7H L FHiz 30 A 1000
hPa [a] | 7] & 3] 200 hPa, 3% b7+ X 5%k
TWER X W) Ao ), T A B X 2 R TE 150
25°N A/ A6 R YIAE , )78 X A7 B B & 5 BE i T
AR AR JZE AL F 15°N, 247 F 20°N, & )2 7
T 25°N, & )2 23 b i, U128 X DL RS A 5 Ot
JE 7 N e | SR = e | o P W S 2 O A w2 [ B4 /R )
SasE A, A B E 300 hPa UL A WA B B 1Y 48
[/ QR B i o < S B RN R D0 N R I



488

AT 5 22 P B AC AR 95 20 10 A2 A s RT3 A
RV R ML) A7 7R R R ) 57 T Haz 8. K
S BT SR URE AR IR R KL A B R T
18 By 5 18 VU PR 53 S OB R 2 1) XL
(K4 G U AZ PEBE AT SR 20 BT as B, B L
THX e bR R R R IR NP KRR L
THis g i o3 A e 5 R KU 9 B T 3 W 5
IR+ X5 1) R T8 R S R e 7 S IR 8 X A 1 3l
F18 58 A DR VY A 8 ) A R AT R

5 i IR 1L

B T 5 38 B R AUER IR A T R R e A
X UL T Bl AR K g — > B2 Tl R O i
AR TER IR A M T X TG B0 A J . e AR ¥ 2 m] e
ST R B I FE TR WA R . 5 — T T . SRR OK
FIRTIAL » 323 52 Wi TR I o oK fok A4 22 140 W T il 0 g ok
AR LA S AL A o0 Bk o 3 HL T S X — 2 gy B
Y2 W AL 22 30 5 U AR T 30 A 5% 0 9 I 1Y
AT RES W HEAT ] 2L

G TR AT T IR BE AL AR V6 B B AR A 2
Bl 7 %45 13 A Ju v shout B Y [R] 19 1 i 14 A2 4

45°N

Acta Meteorologica Sinica ¥  2012,70(3)

3R 3 HL R B 43 B T AH OC R BRI BE TG 03
A& BB A (B Ta) SR B FAHE P 7 b (X s
oA A R TR ) 43 A K 4 B M X (5°—20° N, 15°—
70°W) Ry K R 3 R 56 X, 5 0 G RN R K B 2 S
H DR Hp 2 B O IE A DG X . BEOF Ak B (]
7b)_FIE G XK AR B X R A OE L OR OE R
B A DK AN 3o B O X W b . 2 S G R
R T8 Al CPRI I ) o M 8 2 28 41K 26 36 B Ol fa-1E-1A
BLA P SRR RS . R WL 43 AT 25 R L X R =
W B AE HAAH X P b A — 800 £ B (Mar-
shall, et al, 2001), Watanabe % (2000) {9 £ 8] 45
SR | N LRSS K S S NG 2 s o )4
RV RBES- f  — N E R, B4, SAeik ik
B A I T 1 X R A AL R 7 R 5 U EOR U
LR S5 A W [ KRR S 1 4 i R L A
JERPEHE 15°—30°N M X A W& 1 7 % 4 K,
15°NPLg KU AS fL 85/ . AR 265 B X 58 1) 7R XL
BOWZE L NS R TE R A R IIEK RIS R
BORF R A IR AR . 75U % 3 5 % I =i 4F 15°N RhdE
AR AT X6F 107 T ek A ARG o ] B v 205 5 it DX 5 ) i
A AU R 1) B8 T T T B e 3 B0 4 B Vi I R B AE

K7 1979—2008 48 i 15 JL 1 ¥ 3l 48 B0 A 5 3 A1 () S B P65 i (b)
(LR IEARSC/IE 5 B o SR O/ 6 S5 3 S fELR IR B 0. 2. B X Ryl s 95 20 1 B X )
Fig. 7 Correlations between the SST and the AO index (a) and composites of
anomalies of SST (b, unit: C) for the period of 1979 — 2008

(solid lines: positive correlations/anomalies; dashed lines: negative

correlations/anomalies; the contour interval is 0. 2. Shading areas

indicate the values therein being significant at the 95% confidence level)



W RS 13 3 AU T 3 00 b 2 BR BT R AR K T T X 3 3l i ET RE R 489

S REE

AT O D3, % 3 R R KR X0 T
(15°N . 180°W [ffifr) 5 b W ¥ 3 A 559 1 7 AH ¢ AR
i % 38 X 3R H R i DX Ry I A O (B 7a) . A
FESP-G B B (B 7h) B A 3R T Y AR 46T R B
. 15N DAl iy v R SF- V9 b XU I Dy 671 BEF-  Hpls
ik = 0.3 C315°N LLEg I o 2R K1 1 A7 A8 o ik )
0.3 CHYIEFE Y- X 3, 3X 5 rei 1) 96 3l A ) X
RIEH R ZE AT IFATT A (HIE X R R
A 5 RPGHEARIEAL DA e 26 B AR E B WA 3L T
F-1E- T 20 A5, AR A5 AT RE U TR A ik b A8 Ak ) K 7
¥ ER A RS X0 55 A .

T BAE BRI S SRR R A
FHWEIN R A 38 Vg v A AT TR0, . e ] 9 v v
R Hh R 2 B A AT 5T T RSB 2 A H BR

AR 7 2 B AR UL ] 5 T A S 0 A R R I A T
i LICOM (X1 ¥ J§ » 2002 ; X1 ¥ Jg 25, 2004) , fifi
FABE R A 1 K P43 BF 3 1° X 1° (Yu, et al,
2002) . e B J5 n) 3 30 2, KK BJZ 150 m
10 m —JZ2(Wu, et al, 2005) , /KR T ERHMN
HARIE -0 07 8 (7 55, 2006) , i 2% 1] #40E i 5%
TR Ptk A AR J7 %8 (Large, et al, 2004),
FHT 98 sh i Ve A RAAZ B ICH ERA40 i9Z H
FORL B3 20 4F (19801999 4F) . 7E it H 43 # #5
U 10 A4 0 R ECR A BB, AR
TR B2 HBOULIN 5 L G B A3 B e R IBCHES s
WV Sy AT A . B 8 SR [F i R 5
e % B AR B AH OC 3R 5 (&L 8a) DA K AR 401 1 T 11
FRP5 37 (JE 8b) 7 (8 LL 85 [ I 45 4 1
At M 75 2l AR 3 W0 T R 1 S B (B8 e L H B

45°N

Bl 8 19801999 4Fdb bk ¥ g 45 45 LICOM LILAE i ) AH
Ca) LI R A 4L I () UL I ¥ 3 (o) B B 5 13
BRSP4 BUAE KR S 1990,1993 1 1997 48 5 S22k IEAH S/ IEBE P, BE 4R Ry S AH O / FBE - 5
a il c SR IHIBE 2 0. 2. b SR LR MIFE 9 1. 0. 952 X il ad 95 %0 17 B X 40
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