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Fig. 1 The first EOF mode of the January northern
hemispheric 1000 hPa monthly mean geopotential
height field (20°—90°N)
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Fig. 2 The coupling mode (20°—90°N) between the
January SAT and 1000 hPa NAM anomalies (a) and

corresponding coupling index (b)

P 3 W T el A A AR B m] U i A i [ 0 35
J AT 4 SRR DA B T R A A 8 A 4
o AT LUK # A L 18] 3a 5 3c JE W AL
Kl 3b 5 3d AEw AL AHRLME R B AE IR A fe =
[ 73 A B AR ik R A3 AR sk B 1
1000 hPa NAM IE 5% 4F 43 1 [7] 5 57 24 3% 5 J5L 46 °F
WG RN 0. 842, TS AR 0. 939, X
B gk LR W T fifi ] PLSR Jy 9 8 57 14 [ ) 455 50 ]
IR &F i 9T J5t i SAT 35 NAM S0 i H & &

SURFAE L R AT DL o R B SOk JE B NAM 57t i
HARL Y SAT 578 A i R RUBE 23 8] 43 A1 7T L i
SR EOR R SAT 2 LR

3 b4

3.1 AESEEE NAM RESHESBENXEA

DRI R & R AR ELM NAM B % 5
SAT £ % VI & e FATE SR SAT 5 A
SHEZHM NAM RE M CREVRE, CHLES
X R R E NAM S AR L & .

BlAGHT 1AM 2 AMAEREM I 2k,
BRETR] 7 51 (9 77 224038 T3 A7 81 1 2 #8455t
JE. 1 A U522 M4k A Him ) 492 s 2 R R RRSE
FHa#, 7 K 400 hPa 747 38 #1045, SR )5 F 1
XA 1 A SAT 5 &4 FXH )2+ &2 1 NAM
S B L R AR A At 2 T G P2 O R
Yo SR — i FR AT 43 0 3 L 30 (] 5a) Fil
400 hPa ([l 5b) FyAE B0k BEAT BT PR I LA . R 1
H 400 hPa NAM IE 5% B, £ B & JL-F- B A Je ik X
PSR ZU IR . 24 1 A 30 hPa NAM IE 5% i},
Ref 3k DX SR X A /NS 5 o LR AR TE AR B 24 i L

2 Ampife By Z & 5 1 A AR, %k
LAMRBETE-HZE LFAZF0ZETZ, Kl
f£ 100 hPa A f5 g k. S5 1& 5a F1 5b AL,
Sc Ml 5d WIE G B A 45 R AR R AT 2 1 A
SAT ek, J5# )& 2 H SAT 224k, KK 5c F1 5d
KB, B 5e I K Bl b 9 8 B AR AL EE H 1A 5d
R AR TR 5 — 26, o XSk AR U A 25 L. X
& 2 SAT 5 1 A RETFRZEN NAM 7%
MR B R AN TEZE D EEN NAM 54 1)
oK FR i — 4

FL 5 B 4 v i 1 2% il 42, R OGS L o o ) i
R E L Aihigic s 2 A, XU 1 Ak
ATXZR NAM 58 5 1 H SAT X R %Y
Fmit KT 5 2 A SAT lEB, XN TFEREZE
WZMME. 2 A2 m&Ems T 1 Mm%k, X
U1 AFZE NAM 58 5 2 J SAT X RE
M5 1 H SAT KR,

Baldwin fil Dunkerton™ 1 8 /8 T & Z= 31 1 1Y
NAM S8 A E R WA RZ. R )5 B P2
] Xof Ui )2 1% 6 . SF- 240K B OV T )2 4% 1 2 b 1 i



54

AE A - 4% 2 AU BRERTE LS S 55 3t T ORI ) S8 R AT AT 721

1180°

:180°

=5 -4 -3 -2 -1 0 1 2 3 4 5

B 3 20°—90°N 1 H Hiifi < iR B35 & Wi o Ai
Ca/b. FEA B FIFEHOR 572 NAM TE /60 55 40 (0 5 BT . o/d. JE G T
TR IET S 7E NAM IE /505 3 4F 0 & 4 B0

Fig. 3 Composite January SAT anomaly distributions (20°—90°N) for January strong positive/negative 1000 hPa

NAM anomaly years(a,c/b,d) obtained by using the PLSR method (a/b) and the simple average method(c/d)
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VARIABILITY OF COUPLING BETWEEN SURFACE AIR TEMPERATURES
AND NORTHERN ANNULAR MODES AT VARIOUS LEVELS

Tan Benkui Suo Lingling Huang Jiayou

Department of Atmospheric Science ,School of Physics, Peking University, Beijing 100871
Abstract

This article focuses on variability of the couplings between surface air temperatures (SAT) and north-
ern annular modes (NAM) at various levels. To measure the coupling intensity of whole SAT and NAM a-
nomaly fields, the coupling index has been defined as the leading principal component of the Partial Least
Squares Regression model of SAT anomaly, and both the composite analysis and the coupling index have
been used to reveal level-by-level and monthly variability of the coupling relations between upper anoma-
lous northern annular mode and surface air temperature in the northern hemisphere. The major results are
as follows: January SAT anomalies are stronger coupled with the January NAM anomaly at the middle-up-
per tropospheric levels than those at the other levels, while February SAT anomalies with the January
NAM anomaly at the lower stratospheric level. The January NAM anomaly at the middle-upper tropo-
spheric levels is strongest coupled with January SAT anomaly, and the coupling intensity is successively
reduced month by month and becomes trivial after April; and the January NAM at the lower stratospheric
level is stronger coupled with January as well as February and March NAM anomalies, but the coupling
becomes trivial after April.

Key words: Northern annular mode, Surface air temperature, Partial least squares regression.



