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TIREEFRENm Bz ae ), i BEEFRERS
BABATE, T ERE RS TIEFEERgE
73 /K F (Garcon %5, 2001; Martin Fil Pondaven,
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FEAFAE o IS 38 Wk B M PR WD AR 7 ) R AR 1Y L
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2013)7E FF [ AN X X B A = i a g m e, (H
P 3 SR DL 1 2598 9 AN 58 4236 H (Gruber 45
2011) 7ERFPATHFEHIX, S o -2 2
B S w AR AL, RORUNETR 55 -k 3R Tk SR AR Ak
(Gaube &5, 2013, 2014), T7E A J1 A0 5
BT AR, o R R A X A A S o A
H, MEERUE SRR X, v RO i 3 3 412 ey PR 61
PR IR ER I ) L vl ok 1 R e X A R
(Gruber %, 2011). Chelton % (2011b) & i 43 #7 10
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2007-01-01—2012-12-31, =% [6] {5 [l 2 100° E—

77°W, 0—65°N.

(1) A 5 B9 k. >k H AVISO(Archiving,
Validation and Interpretation of Satellite Oceanographic
data) % 76 AT = J& 55 % SLA(Sea Level Anomaly) %%
(http: //www. Aviso. oceanobs. com/en/data. html[2018-
05-15]). % % Kl 1 TOPEX/Poseidon(T/P), Jason—1
FVERS1/2 265 BT B Bl & ifi i, IR X AT T
W1y SRR LR O 17 482 1T (Qiu A1 Chen, 2010),
LB I ) 4y HE Ol 7 d, 2 ) Ay R O (13)0 %
(1/3)°,

Q)i FRIRE TR, SST(Sea Surface Temperature)
HdE >k H OSTIA(Operational SST & Sea Ice Analysis)
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AR ZE o %7 ] R HE R T AR R 22 (RMSE) /N T
0.6 “CIY & 43 HEA 11 SSTHdh (Donlon 55, 2012),

G 2R R ML TOR . 2R Z B A NASA Y
MODIS 1% J#& 2% $#2 {1t i i} £ 2 aChl-a(Chlorophyll-a
concentration) ¥ & % i (https://oceandata. sci. gsfe.
nasa. gov/[2018-05-15]). 7 SC i Ff >k H MODIS fY

TERRA/AQUA M4 8 4is . =S [ 43 PR 34
(1712)°x(1/12)°, B HER R 1 do 4 e B s 4

TR, K AE KA TERRA AT AQUA ) Chl-a ik & %L
Pt AT Rl A, DL SLA s A9 H WA oty Xl
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36 1 25 6] 73 B AR R (1/3)°x (1/3)°, - [A] SLA B4
Xof Kb B St UEA T A TR, A B0 AE R 4
78 5 1Y) Chl—a W& FE 7= b o

2.2 HRERJIRAFMBEESE

AR SR A ROBE TR U & 22 I 4R 45 (2015)
T Chelton 45 (201 1a) 42 i B9 3 T SSH A9 o )RR iy
Ak, 2Bk T e s, A
SCHY 7 R AR I 5 DX R S T Al e, B
ARRWE 1,

Hor, HLE KL fs e B E A R E A R
1200 km, 25°N LAJb4b R 400 km, 7E0—25°N [A]
{H 5 4 B S 2R 1 K 2R (Chelton %5, 2011a).,
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Fig.1  Algorithm of extraction mesoscale eddies
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Fig.2 Variations of temperature intensity inside eddy in the NPO form 2007 to 2012
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Fig.3 Spatial distribution of eddy temperature intensity over 1°X1° in the NPO from 2007 to 2012
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JE R 5 A E IR Chl-a W BE B9 H 43 Al . & AT
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Characteristics of sea surface temperature and Chlorophyll concentration
inside mesoscale eddies in the North Pacific Ocean

ZHENG Xiaoli'?,DONG Qing',FAN Xing'

1.Key Laboratory of Digital Earth Sciences, Institute of Remote Sensing and Digital Earth ,Chinese Academy of Sciences, Beijing

100094,China;
2.University of Chinese Academy of Sciences, Beijing 100049, China
Abstract: Mesoscale eddies are active in the North Pacific Ocean (NPO) sensitive to the global variation of the atmosphere and ocean and
directly affect the climate and coastal areas of the country. Therefore, the influence of the mesoscale eddies in the NPO on the marine
ecological environment needs to be examined. The relationship between Sea Surface Temperature (SST) and Chlorophyll-a (Chl-a)
concentration inside these eddies as well as the response mechanism of these eddies to local ecological processes also warrant further
research.

In this paper, the Archiving, Validation, and Interpretation of Satellite Oceanographic data (AVISO)-merged satellite altimeter data are
used to identify and track 992 mesoscale eddies in the NPO during the years of 2007-2012, including 442 Cyclonic Eddies (CEs) and 550
Anticyclonic Eddies (AEs), in the NPO between 2007 and 2012. The spatial and temporal distributions of the SST and the Chl-a
concentration inside these eddies are analyzed via Operational Sea surface Temperature and sea Ice Analysis (OSTIA) SST and MODIS
data, and the variability of these parameters inside typical eddies is examined.

The results show that the temperature intensity of CEs (/.;) has a higher tendency to demonstrate monthly variations compared with
that of AEs (/,;). The seasonal variation of /.; tends to contrast that of /,;. Specifically, /., shows an obvious annual variation, whereas /,
does not. Stronger /; and /,;; are observed in the Kuroshio Extension intensively. Both CEs and AEs have similar monthly variation
tendencies in the temporal and spatial distributions of eddy Chl-a. The annual trends of Chl-a in both AEs and CEs are ambiguous. For AEs
and CEs, the highest Chl-a concentration is observed in the high-latitude region. A study of the relationship between the eddy SST and eddy
dynamic parameters (e. g., amplitude, vorticity, and Eddy Kinetic Energy (EKE)) reveals that SST inner AEs are either positively or
negatively correlated to amplitude with a uniform distribution in space. A negative correlation of SST inner CEs can be observed in the
Kuroshio Extension, whereas a positive correlation is observed in offshore areas of California. A positive correlation is more frequently
observed in AEs than in CEs. The correlation of SST with vorticity in AEs is either positive or negative, while in CEs, SST shows a negative
correlation with vorticity. The correlation of SST with EKE in AEs is either positive or negative, but such correlation is only positive
uniquely in CEs. The Chl-a concentration in AEs is positively correlated with amplitude and has a uniform distribution in space. In CEs, Chl-
a concentration shows a positive correlation with amplitude in the Kuroshio Extension and in Alaska Bay. Chl-a concentration also shows a
positive correlation with vorticity in both AEs and CEs, a positive correlation with EKE in AEs, and either a positive or negative correlation
with EKE in CEs.

We conclude that SST demonstrates obvious monthly and annual variation tendencies in CEs, and high /. and /,; values are distributed
in the Kuroshio Extension of the NPO. The Chl-a concentration in CEs and AEs demonstrate a similar monthly variation tendency and an
ambiguous annual variation. Eddies with a high Chl-a concentration are mainly located in the high-latitude region of the NPO. The
relationship between the eddy SST and the eddy dynamic parameters is treated as a local feature of the NPO, and a positive relationship
between eddy Chl-a concentration and eddy dynamic parameters is observed in the Kuroshio Extension and Alaska Bay. The influence of
mesoscale eddies on the ecological processes is related to the type and eddy lifetime of eddies in the NPO.

Key words: remote sensing, Chlorophyll concentration, sea surface temperature, temperature intensity, mesoscale eddy, North Pacific
Ocean
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