55 35 % 55 5 X R OB 2 Vol. 35 No.5
20114E 9 H Chinese Journal of Atmospheric Sciences Sept. 2011

JRAR, 4R, ZREP, AR 2011, BRI RSN BEXT AL KRB Shp s o V1. KRR, 35 (5): 927-937.  Zhang Dongbin, Jin Feif-
ei, Li Jianping, et al. 2011. Enhancement of North Atlantic Oscillation by transient eddies [ J]. Chinese Journal of Atmospheric Sciences (in
Chinese) , 35 (5): 927 - 937.

i 25 X S im mE XT b K P i i B BY 1 58 35 e

RAR £XY FAE THE

| o IR G A SR S AU BRI B B 5 T 49205, J 100029
2 MZERLMEED G, b5t 100081

3 hEBRABEAT AR . dLIT 100049

4 BRHE KFK 4 %, Honolulu, HI 96822, USA

# FE i NCEP/NCAR FrHrBopH TR T &R0 R PO RS i e TS 3058 B 5L R PO %3 (NAO) & H 45
BRI F S . S5 IR ETS S B I (E S 23 PRl NAO BESHRING s MikiE NAO fREER ., ERE
WV AT I 5 IR AR T R R SRUBE 1) B8 2 A 5 A0 R B (Y B, o 7 72 % B 3l 2 DM AF 9 8 E
SRE AL 30 3 ST IR R T 5 AP P A B V) 3 A R IR AR WA T T AR A S s KR 1
RTINS o . A NAO FEEN R .t FI05E -5 IO AE L A 0% B 3 o B4 Bt ] A8k, A — g BB 35 1)1
s PRI DA AR P AR 1) 71 B R A3 T A R K 1 e B P BB AL JHE X 38 e 25 B NAO ASEZ 14 g 1z i 2 39 ) 27
BAEF . S50 TR BRAR R e A R PR A S e T NAO B,

EBIA WPERAIREE  dURTEES) BRI R

MEHS 1006 - 9895 (2011) 05-0927 - 11 hESHKE  Pi61 SCERRRIRED A

Enhancement of North Atlantic Oscillation by Transient Eddies

ZHANG Dongbin!-2:3, JIN Feifei*, LI Jianping!, and DING Ruigiang?

1 State Key Laboratory of Numerical Modeling for Atmospheric Sciences and Geophysical Fluid Dynamics (LASG), Institute
of Atmospheric Physics, Chinese Academy of Sciences, Beijing 100029

2 National Meteorological Information Center . Beijing 100081

3 Graduate University of Chinese Academy of Sciences, Beijing 100049

4 Department of Meteorology » University of Hawaii at Manoa » Honolulu., HI 96822, USA

Abstract Time series of the intensity of North Atlantic transient eddy activity and a daily index of the North Atlan-
tic Oscillation (NAQ) are calculated by using the NCEP/NCAR reanalysis data. The results suggest that peaks in
the intensity of eddy activity are followed by strengthening of the NAO mode, accompanied by a collapse in eddy
energy. To determine whether the interaction between eddies and low-frequency flow results in the transformation of
synoptic-scale energy to low-frequency-scale energy, the eddy vorticity flux is used to investigate the transfer of vor-
ticity and energy. The results show that transient eddies can induce low-frequency anomalies and that vorticity trans-
fer can enhance the anomaly, resulting in an increase in the NAO index. However, eddies, low-frequency flow, and
the vorticity flux show continuous variations, meaning that they cannot attain equilibrium all the time. Accordingly,

the authors analyze the total contribution of stochastic eddies to the process that induces an NAO-like response to
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external forcing. The steady solution suggests that eddy forcing can induce a response more similar to the NAO

mode.

Key words transient eddy, NAQO, eddy vorticity flux
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Fig. 1  Regressed North Atlantic Oscillation mode (contours
with interval 1 and units 10°m?/s) and climatologic variance
field (shading) for transient eddies averaged from Dec to Feb

(1979/1980 - 2008/2009)
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Fig. 2 Time series of the North Atlantic Oscillation (NAQO) index averaged from Dec to Feb (1979/1980 - 2008/2009)
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Fig. 4 (a) Same as Fig. 3, but for days 72 — 86 in 1996/1997 winter; (b) — (h) the low-frequency flow ¥ (color contours, units:

107 m?/s), transient eddies (black contours, units; 107m?/s), and the transient eddy vorticity flux F (green vectors) for days 75 - 81 in
1996,/1997. > letters A =D means the low-frequency anomalies
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Fig. 5 The climatological North Atlantic eddy pattern (black contours, units: 10°m?/s), transient eddy vorticity flux according to NAO

(green vectors), and the regressed NAO mode (color contours, units: 10m?/s)
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