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Fig.2 Variation of annual mean sea surface temperature (SST)

in the Yangtze River estuary from 1982 to 2017
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Table 1 Correlation coefficients between monthly mean runoff and SST from 1982 to 2017

wiEA%/A 1A 2 A 3 A 1A 5 A 6 A 7 A 8 A 9 A 10 A 11 A 12 A
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ZEWL KT AR R W R A SST Y A 16000
.3 H 9O ARWE SIS 1 NH M SST M % 14000
ZEC R, Ay R 0.310 F10.48453 H .4 HH9 12000}
ARmESHE 2 M SST M XE®RE M 10000}
X BBk 0.463,0.370 LU Kz 0.404 5 H 5 3 A
A SST 5 4 A& M P . 80,302, 6000k
3 A RFRXHE 1,2 A 8 SST MMk 1, 0l
AEXT 4 A .5 AMKIT O SST A .4 A 4%

8000

IR E/dB

2000t
e XA E 2,3 AN H SST BYsZ MK, X v i 4 ol g PR
ARmaxr 6 .7 ARy SST Az, XKk 5 000
SHAUWABRTEYHEN. B SR B, H 770 001 002 003 004 005 006 007 008 0.09 0.10

/A
16 KT CO 468 B 0 8 53 b
Fig.16 Spectrum of the runoff of the Yangtze River

KT H X Ah F 22 W B 45, 0 HL R SST HeAR
mLRILEREW K2R KA, R RA G
SST B, 9 A& aExt 10 A .11 A SST 1)
FEMARE R, R T 9 H R R, A 2 SR WG i, VT 0 M X K B AR R VTS AT A B K X 10 A .
11 7 SST A, 2 A ARbXt SST 19 H 2B A — 22 52 ) o {H 2 9 25 R DG PR /IN , 228 Ui i O AN 2 5% i)
SST b £ FH#E.

Xof K VT A2 U R AT 40 Hr (IR 16D, R K VT AR AR PR s Ak BB 4 A W 3 0, 3 50 %
17.0,2.4,1.5 A K 1.0 a R AW . AT SO Hr KT OB SST BA10.0,3.6,2.4 LU 1.0 a B9 B 4R % 5
W] AR AR i S SST W 3 A7 55— SO 4R 7 8 301 L 8 BH K VT 11 42 07 i A9 4 PR AR A X SST 4 PR A8 (L A7 —

FE R,
4.2 FEXWKIIO4SRIEEE SST B &Iy

WF5E X 245 AP0 I 5 SST H 3 il 26 i I8 R A% g AHABL L 17, 24 2y B e 700 iy 2, 92 A<l il 2k
AR SST h & $tmr 1 A . 240 FHRIRS 248 HF3 SST WA R 50 0.923, ik 5 1 4~ H Al
Y SST A KRB IE 0,981, KA A P AR S B R AT A 28 4k L 3 20 36 A0AH B0 T, AN
fifi SST 1 & A= BH & 14 g 7

H5 1982—2017 4E¥ SST H4E KSR M H (& 18) ., W8 5 17 16 25 3 43 AH [A] 7Y 28 1k th 28, oA 6 R Ch
0.438, B AL F L FFIF . SST o [ . 4R B AR SST o bl 22 A L AR A9 28 b [A] B L SST 28 fk #2 7 .
K [ 4E 1 SST A8 1k 32 SR AR Ak 52 i 45t 2, R 0 SST iy A8 Ak oA vk e PR F . IR TH s Ll i 1 <
A AR F R4 T AL B, AT B SST THR .



632 o R % o R 38 &

30 20
r=0.923 10.0
a<0.000 5
25} {15 95
o 20 110 9.0
& 5 2
) I 85 g
r r
15} 15
8.0
10t 0
7.5
— =i K — i
5 L ! L -5 16 7.0
0 2 4 6 8 10 12 1980 1985 1990 1995 2000 2005 2010 2015 2020
R B A
K17 Z4HFHSIRE SST bk B 18 A3 SST XA i i i 7 45 0
Fig.17 Seasonal variation of temperature and SST Fig.18 Interannual variation of sea surface
temperature and SST
:l_: N
5 4 1

AR SCR R B (8] )7 31 (1982 — 2017 4F) SST 328 I8 E5 40 43 B 1 VT 1 40 30 1 3 SST A 2= 71 1 4 B A8 16 #1L
. A DRSS AT A ST K VT O SR UE IR I SST K A% i 12 (1) H 39 JA1 191, 343 M WA 3 1 g 07 56 2% 5 R A 6 1
3 BRI AR A VT AR Y X Y S T IR R 14 5 e AR B L B TR 8 s 52 MR U 1 SR T v B SST AR Ak i 3 A
. BATUTFLE.

D S AL IR B VT 4B T i BRAE ) SST 78 36 a [0 £E7E 10.0,3.6.2.4 DL & 1.0 a B & 2810 A 30 .

2) WAEBR AR E K ILH M SST 2R B HE R 10 a BIRMEELRS 0.5 C. WNETAEAE
B .SST M ME A 2 A i mE HIAE 8 A AR Bl AR A AR b, SST #B 22 I i iy #a 3, Horh 2
SST #4 iR fe B 8, Bk % SST A8 fb#a i de /N,

3) S a] b, KT AR VT i SST S 3 NW-—SE [i) SST 8 3 i 45 R 20 A BRAE , Horp 3 L& Z40 0k
Gy Ai AL W] L AR AR BE R T B Rk R A ) Al AR AR BE RN

DKL AR X &R SST BAT — 2 M52 M, N ZAEAR KK L Bl A A7 348 8 ek 19 188 K Qo) L 48
¥) SST Bz T+ (R s WA 2Rk A .3 H o4 ALK 9 A B4R X SST (B /9 52 I 38 K ST SST 1
AV B PR AR R B A B T R 09 3 e e SO B R AT A B, DT 3 R 2 AR KT
AR V4 SST 2 i Tl .

2 % 3Lk (References) :

[1] BAO X W, WAN X Q, GAO G P, et al. The characteristics of the seasonal variability of the sea surface temperature field in the Bohai
Sea, the Huanghai Sea and the East China Sea from AVHRR data[ J]. Haiyang Xuebao, 2002, 24(5); 125-133. #figk 3, 7T B4, &5
o GF. N ECUE ARUE AVHRR MR S 00 21 R AL RRIELY ] A2, 2002, 24(5) ¢ 125-133.

[2] EMERY W J, CASTRO S, WICK G A, et al. Estimating sea surface temperature from infrared satellite and in situ temperature data[ J].
Bulletin of the American Meteorological Society, 2001, 82(12) . 2773-2786.

[3] KENT E C, TAYLOR P K. Toward estimating climatic trends in SST: part I methods of measurement[]]. Journal of Atmospheric and
Oceanic Technology, 2006, 23(3): 464-475.

[4] BAO L., REN G Y. Sea surface temperature observation methods and comparison of commonly used sea surface temperature datasets[]J].

Advances in Meteorological Science and Technology, 2013, 3(6): 52-57. S A /R HAME . AT H T, VIR LI 5 16 K8 v TR W R 85 i 4



43

B A AT AR T T S I 2 U AR AL AR AE AT 633

[5]

[6]

[7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

WHT]. SRR, 2013, 3(6) . 52-57.
TANG C L, ZHENG Z Y. YOU D W, et al. Analysis of SST variation in recent 30 years in the Zhujiang River estuary[ ]J]. Journal of
Oceanography in Taiwan Strait, 2006(1): 96-101. %, BIKH, WK, . BRI U 30a 19 SST ZEILAFAE T[T 1. & 95 i bk,
2006(1): 96-101.
MUHAMMADBC S, MEMONA A A, MUNEEBA M, et al. Seasonal and spatial patterns of SST in the northern Arabian Sea during
2001—2012[J]. The Egyptian Journal of Remote Sensing and Space Science, 2016, 19(1): 17-22.
NABABAN B, ROSYADI N, MANURUNG D, et al. The seasonal variability of sea surface temperature and Chlorophyll-a concentration
in the South of Makassar Strait[J]. Procedia Environmental Sciences, 2016, 33: 583-599.
KONG D, WEI G, CHEN M T, et al. Northern South China Sea SST changes over the last two millennia and possible linkage with solar
irradiance[ J]. Quaternary International, 2017, 459. 29-34.
WU Y M, XU Z L, FAN W, et al. Change of sea surface temperature in East China Sea during 1985-2005[ ] ]. Haiyang Xuebao, 2011, 33
(6): 9-18. fLLEAME, TRIEFL . B, 55, 19852005 4F A< Ik 1 3 IR 2 i 25 AR AL ARAE 4 AT L0 ). T 23R, 2011, 33(6) . 9-18.
FENG L, LIN X P. Long-term trend of the East China Sea surface temperature during 1945—2006[ J]. Periodical of Ocean University of
China, 2009, 39(1): 13-18. 3k, & i, 1945—2006 4F < b W 1 R0 B a0 KA A i S [T, b EEVE K224 CAARFA /O .
2009, 39(1): 13-18.
GUO W Q. SHA W, CHEN H M, et al. Characteristics and trend of SST variation in the coastal region of the East China Sea[ J]. Hai-
yang Xuebao, 2005, 27(5):1-8. ZMiH, ¥4, Therty, 45, ARG R 1K 32 B A9 28 L AR R AR Ak fa 4 [T, W v 244, 2005, 27
(5):1-8.
KILPATRICK K A , PODESTIFI G P, EVANS R. Overview of the NOAA/NASA advanced very high resolution radiometer pathfinder
algorithm for sea surface temperature and associated matchup database[ J]. Journal of Geophysical Research: Oceans, 2001, 106(15):
9179-9197.
ZENG G E. Characteristic study of the intra-seasonal variability of sea surface temperature in the East China Sea and the Yellow Sea[ D].
Nanjing: Hohai University, 2006, ¥ )Rl 75 | 8% ¥ V6 22 1 i 2 2345 N 28 (L iR AE WP 92 [ D], &t 1036 K2, 2006.
CHEN M R, SHI S H, SHEN H M. Relationship between surface temperature and el nino events in the Yangtze river estuary[J]. Ma-
rine Forecasts, 2005(1): 80-85. PRIE#a, A6, WLLMy. RKILIDGIIG K L2 RIE SEREWF X R BT, 2005(D) .
80-85.
ZHANG S W, WANG H, JIANG H, et al. Sea surface temperature variations of the Yellow Sea and East China Sea influenced by both
ENSO and typhoons in July[J]. Haiyang Xuebao, 2017, 39(12); 32-41. 5k5F3C, L#E, £, %, JE/RBIHEMERILFEZm T 7 A4
BRI A AL T]. WP, 2017, 39(12) . 32-41.
WU X D, SONG J M, LI X G. Seasonal variation of water mass characteristic and influence area in the Yangtze Estuary and its adjacent
waters[J]. Marine Sciences, 2014, 38(12): 110-119. S BEFt, R4, 22N KT 100 4R I ¥ 3 /K PR AIE 55 52 ) 9 Bt 22 3 e [ .
MFEERLSE, 2014, 38(12): 110-119.
MATERIA S, GUALDI S, NAVARRA A. et al. The effect of Congo River freshwater discharge on Eastern Equatorial Atlantic climate
variability[ J]. Climate Dynamics. 2012, 39(9/10): 2109-2125.
FENG S H, YANG G. Analysis of the connection between tropical sea surface temperature and convention[ ] ]. Modern Agricultural Sci-
ence and Technology. 2013, 23. 238-240. MBI A . AWl 5 g 2 i B2 5 6 i 5C R p L0 . BRI B . 2013, 23 238-240.
XIAO L, SHI J, JIANG G R, et al. The influence of ocean waves on sea surface current field and sea surface temperature under the ty-
phoon background[]J]. Marine Science Bulletin, 2018, 37(4): 396-403. ¥ Ak, 226, # E %, &, & K 5 F IR X R 5035 MR R
BERyZLT]. W VEIm A, 2018, 37(4): 396-403.
LIJ, ZUOJ C, LI Y F, et al. Low frequency variation of SST in South China Sea and its influencing factors[ J]. Journal of Hohai Uni-
versity (Natural Sciences), 2011, 39(5): 575-582. ZUH, AR, ZEHATY , 45, B VG G 3 I B (0 AR 40028 £k e s ) BRI 32 [ ). VAT R 2 2
e CHRBIERRD . 2011, 39(5): 575-582.
ZHOU X Y. Climate characteristics of sea surface temperature (SST) variation in the Changjiang Estuary[ D]. Qingdao: Ocean Univer-
sity of China, 2005, JilBE3&, VLB Z AR AL LB SR AELD]. 75 & . i EHE R, 2005,



634 o R % o R 38 &

Characteristics of the Sea Surface Temperature Variation in
Adjacent Area of the Yangtze River Estuary

WANG Jie'?, WANG Jie', XU Jia-feng®, LUAN Kui-feng"?, YANG Yi-jie', LU Yang-yang'
(1. College of Marine Sciences , Shanghai Ocean University , Shanghai 201306, China;
2. Shanghai Engineering Research Center of Estuarine and Oceanographic Mapping , Shanghai 201306, China;
3. School of Geography, Nanjing Normal University, Nanjing 210023, China)

Abstract: Based on remote sensing data, the characteristics and mechanisms of spatial and temporal varia-
tion of sea surface temperature (SST) in adjacent sea area of the Yangtze River estuary were studied with
power spectrum and correlation analysis methods. The results show that the SST has an increasing trend of
0.48 C/(10 a) from 1982 to 2017 and significant oscillation periods of 10.0, 3.6, 2.4 and 1.0 years. Al-
though the rising trend of SST exists in all seasons, the warming trend in spring is most significant while
that in autumn is weakest. The SST increases from northwest to southeast in the area. In addition, the
change in runoff of the Yangtze River has remarkable impacts on the SST wvariability, SST becomes
warmer (cooler) when the runoff increases., and the impacts are most obvious in March, April and Sep-
tember. Atmospheric temperature above the Yangtze River estuary is significantly correlated with the SST.
The general trend of atmospheric temperature has been rising, and this may cause the warming in SST due
to positive heat flux from atmosphere to the sea through air-sea interaction.

Key words: the Yangtze River estuary; sea surface temperature (SST); runoff; air temperature
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