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Fig. 1 Topography of the study area (a), sea surface height (b) and sea surface anomaly (c)
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The range of Scotia Sea is shown in the red box; data of front is obtained from Orsi et all

381 in a, fronts from north to south are SAF (Sub-antarctic Front), PF

(Polar Front), SACCF (Southern Antarctic Circumpolar Current Front) and SB (Southern boundary) of Antarctic Circumpolar Current, the gray contour is 4 000

m isobath; b and ¢ show sea surface height and sea surface anomaly on January 1, 2018 respectively, which are provided by AVISO
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Table 1 Lifespan, number of eddies, and the corresponded mean radius and propagation distance in the Scotia Sea from 2005 to 2019
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Fig. 2 The number distributions corresponding to lifespan (a), propagation distance (b), mean radius (c) and maximum radius (d)

during lifespan of all eddies
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Fig. 4 Relationship among water depth of eddy generating area, eddy radius, lifespan and propagation distance



6

MAEEd 4445

JAWI AN T 40 d, BB IE /N T 100 km, PR BL AT
L, R I, AR E 20~ 60 km HL AR A JE B K
T 80 d YR JiE AT LAFS 2 T S B B
33 RH;ETHRE

EKE 19 434 7] LA A4 3038 € 1) 3% BRFE B, R EKE
R DX 3 00 i 1 B AT Y, 20052019 4F 15 4[]
FSF- 24 EKE 4345 Qi1 Sa fifs o i sh g i 7T e T ik
W& ACC it 7] 32 ¥ 1] 30y B 45 T vp (8] I B3 Ok, 78
55°~58°S, 52°~63°W Z [a], Hll PF I SAF H1 [a] ik 5|
800 cm¥s* L I, ifii & 45°W LA 4 i 3, EKE i /b &
200 cm¥s* LA o 454G 18 1 A, EKE & {8 5 4 78 U7

b5 ¥ 10 20 e TR DX, AR L L b TR K TR
A K IEZNTF 2 000 m) Ab A RAE X, X —FRAF 24
Frenger %17 11 X i, BI04 Jié ¢ 20 #E TR BE /T 2 000 m
7K 3™ A A 4G o TR e AR 5 18 Ik M R 1 Bk
%, Moore %5 0¥ 8 JE S, B RV I U H B0 AN AR AL T A
W ACC Jiim ¥ 5] &4, 15 ACC % id i 3 1 Ik
Hu T Can R v ) i IX 35 DI AH 5, 78 8 K P e B
JEA AR PR AN UL, Bk, SRR R I R IR 1 Y 7T RE
FELAS T i 58 M ol 5 e & (1 4 is , B0l EKE R4 TE
rh R A TR

70° 60° 50° 40° 30°W R/ 3333
T — = = 10°
C
210t
0 100 200 300 400 500 600 700 800 900
EKE/(cm?'s?) 2
g
S
220 Py
¥
& 200 R 10°F
L 180
R
3 160
N
= 140
102_
1201 | | | | | | |
Add abtt bt s Ll b g Lol g i
2005 2007 2009 2011 2013 2015 2017 2019 1074 107 102
F4 BiF/epd

5

2005-2019 4295 gl ik (BKE) 25 [0 4315 (a), A ASE{H L R 4 000 m S5iR 4 ; A V-3 EKE(R L) KR Ui 2578 Bl (%

W), 4-F 24 EKE DL ARHE 22 (L14)(b); 2T H 45 EKE W] 7 51 /9 D1 3585 2047 (¢)
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Abstract: Eddies in the Southern Ocean play a critical role in transporting material and heat across fronts. Scotia
Sea is located downstream of the Drake Passage and is an important economic fishery area, hence study on the dis-
tribution and role of eddies in this region is of urgent importance. Based on satellite remote sensing data from 2005
to 2019, the characteristics of eddies are statistically calculated, including radius, propagation distance, and
lifespan. Their spatial distribution, cross-front movement, and movement characteristics are also analyzed. Mean-
while, the internal hydrographic characteristics of eddies are analyzed based on profile data. Results show that
about 92% of eddies have a lifespan shorter than 30 d, with an average radius between 10 km and 30 km. The gener-
ating location of eddies are mainly near Polar Front (PF), Southern ACC Front (SACCF), and Sub-antarctic Front
(SAF), corresponding to the bottom depth ranging 3 000 m to 5 000 m. Large values of eddy kinetic energy (EKE)
concentrate between PF and SAF due to the obstruction of the submarine ridges, and EKE reaches a significant pos-
itive anomaly after 2016. The number of equator-ward eddies is dominant in the eddies across PF and SACCF, with
most being cyclonic eddies. Anticyclonic eddies are dominant in poleward eddies. The internal hydrographic struc-
tures of eddies show that temperature and salinity are relatively low in the subsurface layer of the cold eddies, con-
sistent with the characteristics of water masses at high latitudes. While they are relatively high in the subsurface
layer of the warm eddies. It suggests that cold eddies may carry water from high latitudes to low latitudes and warm
eddies may carry seawater from low latitudes to high latitudes. This study provides a basis for further understand-
ing of the characteristics of eddies in the Scotia Sea and their effects on the distribution of biological populations

and material and energy transport.

Key words: Scotia Sea; ocean eddy; characteristic statistics; cross-frontal transport; vertical structure
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