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Abstract The relationship between Northern Hemisphere storm tracks at 300 hPa and the ENSO cycle, and the energetics of
the storm tracks in winter seasons have been analyzed using ECMWF data. It is shown that during the El Nifio events, the local
Hadley circulation over the eastern Pacific is strengthened, and the Pacific jet extends equator ward and eastward, which causes
the Pacific storm track to extend equator ward and eastward, while the LLa Nina events mark the opposite shifts. In the Atlantic
region, during the El Nifio events, the maximum wind of the Atlantic westerly jet decreases as the jet extends westward and e-
quator ward, correspondingly, the Atlantic storm track also extends westward and equator ward, and weakens. The reverse is
true for the La Nina events.

The energy budget analysis shows that the baroclinic conversions are positive over the storm tracks and their upstream regions.
During the El Nifio events, the positive center of baroclinic conversion over the Pacific extends downstream and equator ward, whereas
the positive center over the Atlantic extends westward and equator ward, which are in agreement with the shifts of the Pacific and At-
lantic storm tracks. The baroclinic conversion due to the planetary-scale eddies is smaller than that due to the synoptic-scale eddies, and
the baroclinic conversion due to the interaction of planetary-scale and synoptic-scale eddies is the smallest. It is also shown that the posi-
tive barotropic conversion centers are located upstream of the storm tracks while the negative centers are located in the storm track re-
gions. During the El Nifio events, the Pacific negative barotropic conversion center shifts poleward, the North American positive center
shifts southward, and the Atlantic negative center weakens and becomes smaller. These are in agreement with the changes of the Pacific
and Atlantic storm tracks. The barotropic conversion due to the synoptic-scale eddies is larger than that due to the planetary-scale ed-
dies, and the contribution from the interaction between the planetary-scale and synoptic-scale eddies is very small.
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Fig.1 Composites of 300 hPa zonal winds in the Northern Hemisphere winters for 15 El Nifio winters (a) ;
for 15 La Nina winters (b); and the difference between El Nifio years and L.a Nina years (c¢)
(In (a) and (b). contour intervals are 10 m/s, and shading denotes regions where the zonal winds are above 30 m/s. In (¢). the

red lines are for positive value and blue dashed lines for negative value, and the contour intervals are 2 m/s)
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Fig. 2 Composite variance distributions of the high-pass 300 hPa meridional perturbation wind v (a—c¢) and the kinetic

energy of the planetary-scale eddies (e—{) in the Northern Hemisphere for (a,d) 15 El Nifio winters;
(b,e) 15 La Nina winters; and (c,f) the differences between (a) and (b)

(In (c, D), the red lines are for positive value and blue dashed lines for negative value)
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Fig. 3 Distributions of the baroclinic conversion of energy at 300 hPa for Northern Hemisphere winter seasons

due to, (a) total perturbations for 15 El Nifio winters; (b) total perturbations for 15 La Nina winters;

and (¢) the differences between (a) and (b); (d—{f) are the same as (a—c) except for synoptic-scale eddies;

(g—1) are the same as (a—c) except for planetary-scale eddies



fif B4 LR ER A& KRN S ENSO JE 38 1) 06 R B BE 5 P A7 R AE 215

TE A ) AR A S AL K P I XU B 7E EL Nino 4F 7]
PO A 8. XN T AT B RO IR 3 iy R BE A A
o, e b A B2 IXCCAR S 1E OB 4, IR RE R A
1 R X 2 I S SR ik RE . (HAT R p RHE
AE 1 % 4 B g L RO S 3 28/ — 28 (18] 3g—
30 FFEERB AT RS KAV AR WO R
AE H 4 19 STR L /D IX A 45 A

& 4 & 300 hPa 1 I El Nifio 4F #1 La Nina 4
AE A0 IE TR 4 1 25 () 20 A o BT da—de J2 R
Pl A IE R . A AL RSP 1Y P8 XS0 X2 1R Y
AE H 45 DX, RIVRE b2 M REAS UL 1) P8 Bl e fe 5 T A

FE -3 IR Bl 11 X 38R K4 i 6 114 R e f XL fE X
BB 3 XL RE R ML Bl ) S A A . AE L YR
F 0 M X BE A 1) TE e B A A0 T A T AE L R P
DA Bl ) X4 2 07 R IE TS 46 . AHXS T La Nina
4F 1 El Nino 4F 8 K 2Rk b X3k i1 5 1% 5% e o
[l L2 Bl A6 S Y IE (B O 1) B A2 3l JE R YR
AR IEI ARIRY VL RV R S Rl NS I | N 1 Ny
R 2B 12— B0 . WRAREZHLsh Ftr 2
RSN STk K & - KR 3l 19 e i 0E e %
e 55 B0 3 (9 IE e BE i % A8 R 23 X O — B
O REERIA7 PN GTF NP 8 U a0 i SN S

B4 [l 3. FUR R b O T e 6 1Y 2 1) 0 A

Fig. 4 As in Fig. 4 except for distributions of the barotropic conversion of energy
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