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Fig.1 The summer geographic distribution of vortex relative vorticity V,,, averaged from 1985 to 2002 in
Western North Pacific (NWP;a,c) and Western North Atlantic (NWA;b,d)
((a) and (b) are computed by ERA40; (¢) and (d) by NRA. Line-filled areas are Vi o,==>1.0X 106 s 1,
and solid-filled are Vo, 2>3.0X 1075 s™1)
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Fig. 2 The summer geographic distribution of vortex relative vorticity V., averaged from 1985 to
2002 in Eastern North Pacific (NEP;a,c) and Eastern North Atlantic (NEA;b.d)
((a), (b) are computed by ERA40; (¢), (d) by NRA. (a)-(d) are the same as Fig. 1)
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Fig.3 The 1985—2002 annual variations of summer vortex relative vorticity anomalies AV, (unit: 1077 s71)
averaged over Western North Pacific (NWP;a.b) and Western North Atlantic (NWAj;c.d)
((a), () are computed by ERA40; (b) and (d) by NRA)
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Fig. 4 The 1985—2002 annual variations of summer vortex relative vorticity anomalies V.., averaged over Eastern North
Pacific (NEP; a,b), Eastern North Atlantic (NEA; c,d) and Southern Pacific Ocean including Australia (ASP; e, )
((a), () and (e) are computed by ERA40; (b), (d) and (f) by NRA)
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Fig.5 The annual variations of summer mean vortex intensity anomalies Al over Western
North Pacific (NWP;a,b) and Western North Atlantic (NWA;c,d) from 1985 to 2002
((a) and (¢) are computed by ERA40, (b) and (d) by NRA)
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Fig. 6 The trend of 5-years running mean of summer

SST anomalies (SSTA; unit;K) averaged over
Western North Pacific (NWP, solid line) and Western
North Atlantic (NWA, dot line) from 1985 to 2002

5 IS

103 Jié A Hh 35K R AUFR It AR B8 1Y — A EH 2 B L 0
PATE AN 5 MU AR R KT PE RS, LA XS R #iy
103 8 S 7 B AF 98 A1 A1 BR T S A B AR ) X Can g
U ) . A SCTE Bk EI AR PR T 5 AR
PR DX I, BEPY b R P (NWP), 75 46 K78 i
(NWA) ALK ENEP) , A& 6 K P ¥E (NEA) FI
WL BAF 3 FE K S ¥ CASP) L ] 19852002 4 B 2+
ERA40 P43 B8 RH 58, 7 1 173 NRA #5534 %%
BEIAIE 75 B 40T 45

(1) PHIb R DXl 4 2k R $AHT 08 e 1% 3l 4
XA B DX, o B B Y XA B A s — L
T [ R — A T AR R XU R R T S AL
KA X

(2) 16 Lk 5 AR, WS s I % X AR 7

ERURGIIAGE Ry T By L AL N G
e 3 Sl WY A o KR AR T e U 1 — A
AL,

(3) FE PG A6 -9 DX IR PG I K78 9 X 08k 3
e 1 2y BRI S A SR E AT i A B A B AR AR A 5 Bk
fiE

(4) AEPE ALK X 3 ) 20 b2 80 4FAUH
WL s B 1t BT . XA BT E S
PEIE R XIOE D i A . X B R BB R 17
SR 3% DX B 119 35 Bl mT RESE 0

Fl) AT b A 2 1 IR) R 0 SR L R 2 ) A
AR~ LW, WMASTAA T 850 hPa —JZ 9%
Tk oF e e = ZE 2 AL Bk Z R T EEAR SRR I

S %k

[1] Barry R G, Carleton A M. Synoptic and Dynamic Climatolo-
gy. New York: Routledge, 2001:611pp

(2] Z@Wds, 4KF, w730, o [ I 9 PG oK 7 v R AOIE Y
SAEEWFTL. WP R, 2002, 24 G FD . 105-111

[3] B, HaE, XIZ0E. @ & TR R A8 5 0 8 )
WL Jbat. B L, 2000314 pp

[4] Hirsch M E, Degaetano A T, Colucci SJ. An east coast win-
ter storm climatology. ] Climate, 2001, 14(5); 882-899

[5] Kevin T. Uncertainty in hurricanes and global warming. Sci-
ence, 2005, 308(5729): 1753-1754

[6] Webster P J, Holland G J, Curry J A, et al. Changes in tropical
cyclone number, duration, and intensity in a warming environ-
ment. Science, 2005, 309(5742) . 1844-1846

[7] Simmons A J, Gibson J. The ERA-40 project plan. ERA-40
Project Report Series No. 1, 2000: 63pp

[8] Kalnay E. The NCEP/NCAR 40-Year reanalysis project. Bull
Am Meteor Soc, 1996, 77(3) . 437-471

[9] Hoskins BJ, Hodges K 1. New perspectives on the Northern
Hemisphere winter storm tracks. J Atmos Sci, 2002, 59(6)
1041-1061

[10] Sadarjoen I A, Post F H. Detection, quantification, and tracking
of vortices using streamline geometry. Computers &. Graphics,
2000, 24(3): 333-341
[11] Reynolds R W, Rayner N A, Smith T M, et al. An improved

in situ and satellite SST analysis for climate. ] Climate,

2002, 15(13): 1609-1625



3 T 5 B A W A 3 .

A CLIMATOLOGICAL INVESTIGATION OF THE ACTIVITY OF
SUMMER SUBTROPICAL VORTICES

Luo Zhexian' Dai Kan®
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Abstract

By utilizing a new vortex detection method and the ECMWF 40 years re-analysis data from 1985 to
2002, the climatology of summer vortices is investigated in five subtropical regions, which are the western
North Pacific, the eastern North Pacific, the western North Atlantic, the eastern North Atlantic and the
Australia near ocean. After that, results are validated by NCEP/NCAR re-analysis data. It was shown
that: (1) The spatial distributions of ERA40 vortices activities (VAC) were well consistent with those of
NCEP re-analysis (NRA) vortex activity in all regions, especially in the western North Pacific. (2) Be-
cause of different model resolution, the NRA vortices' number (intensity) were clearly less (weaker) than
ERA40 vortices. (3) Vortices mainly cruised in coasts and the adjacent seas, from where to the land or to
the open sea vortex activities are decreased gradually. (4) There were two active centers in the western
North Pacific: one was located in South China Sea; and the other, as the largest area of five regions,
spread from the east side of Philippines to Japan. (5) Over the western North Atlantic, most vortices oc-
curred in the Panama area and its west-side offshore. (6) The vortex distributions were similar between
the eastern North Pacific and the eastern North Atlantic, both spreading from the coast to the west-side
sea in 5°—20°N zone. (7) In the Australia near ocean, vortices are not as active as those in the other four
regions, and mostly take place in the equator-side of near ocean areas. (8) Aside from the western North
Pacific and the western North Atlantic, the VAC annual variations in other three regions were different be-
tween ERA40 and NRA. (9) The VAC annual variation could be separated into several distinct stages in
the western North Pacific and the western North Atlantic. (10) Since the mid 1980's, the mean vortex in-
tensity was getting increased in the western North Pacific, which was most significant in the subtropical
areas on a global basis. In the western North Atlantic, there was a decreasing (increasing) trend of the
mean vortex intensity before (after) the mid 1990s.

Key words: Subtropics, Vortices climatology, Vortex intensity, Vortex detectionlogy, Vortex inten-

sity, Vortex detection.



