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Relationship between El Nifio and sea surface temperature variation in
coastal region of Yellow Sea and East China Sea

WANG Zhizu ZUO Juncheng CHEN Meixiang XU Qing YANG Yiqiu
Institute of Physical Oceanography —Hohai University ~Nanjing 210098  China

Abstract Based on long-term sea surface temperature SST data from eight hydrological observation stations the
seasonal and inter-annual variations of SST especially the SST anomaly variation during two El Nifio periods from 1982 to
1983 and from 1997 to 1998 in the coastal region of the Yellow Sea and East China Sea were analyzed. The possible
mechanism of the El Nifio southern oscillation ENSO effect on the SST variation in the coastal region of the Yellow Sea
and East China Sea was analyzed. The resulis show that in the El Nifio years the summer monsoon was weak the Okhotsk
high was strong the Western Pacific subtropical high ridge surface moved southward and strengthened and the rainfall in
the Huaihe Basin and the middle and lower reaches of the Yangtze River was above normal leading to a low SST in the
coastal region of the Yellow Sea and East China Sea. The SST in the coastal region of the Yellow Sea and East China Sea
was affected by ENSO and Pacific decadal oscillation PDO . The SST was low in the winter half-year before the
occurrence of the El Nifio event and in the El Nifio year and high in the year subsequent to the El Nifio event. El Nifio
affected SST variation through atmospheric and oceanic channels. The SST anomaly was dominated by a negative anomaly
during the period from 1982 to 1983 and a positive anomaly during the period from 1997 to 1998. During the ENSO
period the north equatorial current was weak resulting in a dramatic drop in the heat transport of the Kuroshio Current

and a low SST. The SST was significantly affected by the local temperature. If the temperature over East Asia rose during
the ENSO period the SST would be high over the Yellow Sea and East China Sea.
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Table 1 Eight observation stations in coastal
8 region of Yellow Sea and East China Sea and observation period
1
2 119°27.3'E 34°44 .5'N 1976-01—2008-12
122°10.0'E 30°49.0'N 1978-01—2008-12
122°49'E 30°43'N 1960-01—2002-12
2.1 SST . 121°54.0'E 28°27.0'N 1960-01—2008-12
121°4.8'E 27°27.6'N 1960-01—2008-12
SST 119°57.0'E 26:22.2'N 1960-01—2008-12
119°50.0'E 25°28.0'N 1960-01—2008-12
T 1
8 53 0 118°04.4'E 24°26.9'N 1960-01—2008-12
2 SST
2~5a 20a 2a
QBO quasi-biennial oscillation ENSO
QBO’ 28 8 2a’
SST 2a : SST 4a 2
o Nino 4a
3.5a 3
2 8 SST 10
Table 2 First ten prominent periods of SST at eight observation stations
10
1 2 3 4 5 6 7 8 9 10
12.0 6.0 29.1 3.0 9.5 51.0 16.3 3.7 102 20.4
12.0 9.5 55.2 3.0 4.0 27.6 21.2 4.9 3.4 7.1
12.0 6.0 258.0 27.2 46.9 73.7 9.6 19.9 14.0 34.4
12.0 6.0 29.5 7.4 5.1 32.4 14.1 54.0 6.6 4.3
12.0 6.0 29.5 4.3 7.4 17.1 6.5 5.1 9.8 3.1
12.0 6.0 258.0 4.0 46.9 9.1 9.7 23.5 34.4 28.7
12.0 6.0 4.0 162.0 29.5 4.3 17.1 21.6 9.3 46.3
12.0 4.5 24.9 36.0 5.3 2.1 162.0 10.1 6.1 3.6
2.2 SST
4—6 7—9 10—12 1—3
8
12 SST
SST 8
SST 9 SST 7—9 SST



4 463
| =
SST 1
SST
3.2<C SST
11.1°C
SST
30°N
SST 9
SST
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1 2.6 C 1 SST
SST 2 SST 2 Fig. 1 Seasonal variation of SST in coastal region
11.1C SST 13.7C 3 of Yellow Sea and East China Sea
2.3 SST ENSO PDO
ENSO
PDO
ENSO
SST ENSO 3 8 SST
1972 1982— Table 3 Occurrence time of annual maximum and minimum
1983 ENSO SST in coastal region of Yellow Sea and East China Sea
SST SST/C SST/C
ENSO 27.3 8 2.6 1
27.6 8 6.2 2
25.3 9 9.0 2
PDO  1960—1976 27.1 9 8.4 2
1976 20 27.9 9 9.6 2
27.3 9 11.1 2
90 PDO 26.9 9 11.9 2
PDO 28.5 8 13.7 2
PDO SST PDO
SST
2.4 1982—1983 1997—1998 2 SST
2.4.1 SSTA
1982 5 1983 6 1997 5 1998 4 20 2 2
Nifio3 2
1997—1998 1997  10—12 Nifio3
3.53°C 1982— 4 19321983 1997—1998 Nifio3
1983 Table 4 Seasonal average of Niiio3 index in El Niiio
Nifo3 2.81 C events during periods from 1982 to 1983 and from 1997 to 1998  C
Nifio3
4 4—6 7—9 10—12 1—3 4—6
2 1982—1983 0.90 1.35 2.81 2.85 2.12
SST 1997— 1997—1998 1.34 2.82 3.53 2.81 1.22
1998 SST 1982—1983 2 SST
SST 1982—1983 SSTA
-1%C 12 6—7 1997—1998  SSTA
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3C 4 5 SST 1982—1983 1997—
1998 SST 2
1—4 1982—1983 SSTA SST
1997—1998  SSTA SST 2C 3%
5—6 1982—1983  SSTA  30°N 30°N
30°N SSTA SST
1997—1998 SSTA SST
7—9 1982—1983 SSTA SST
0.5C 1C 1997—1998 SSTA
u n 10-11 12
13
SST
10 6 1982—1983 1997—1998 SSTA 1982—
1983 SSTA 11 SST 2°C 1982 12 1983 1
SST 1°C SST 1983 1
" 1997—1998
SST 1998 4—S5 3C
Ninol + 2 Walker
Hadley 15
SST 10 10
SST
6—7 SST 2C SST
11 12 SSTA 6—7
& 1998 7 SST 1983 11
12 SST 2C
2.4.2 SSTA
15
11 2
SSTA 5
5 SSTA
Table 5 SSTA in winter half-year before occurrence of El Nifio C
1982 SSTA 1997 SSTA
11 12 1 2 3 4 11 12 1 2 3 4
-2.39 -1.16 -0.37 -0.28 -0.06 -0.19 -1.29 -0.36 -0.07 0.42 1.14 0.31
-2.48 -2.03 -0.46 -1.07 0.21 0.04 0.02 -0.53 -0.56 0.33 1.81 0.94
-1.68 -2.04 -0.51 -0.7 0.21 -0.19 1.02 0.16 0.79 1.70 2.31 1.01
-1.82 -1.33 0.53 -0.21 -0.01 -0.12 0.88 0.07 0.83 0.99 1.69 0.78
-1.50 -1.78 -0.28 -0.50 -0.64 -0.96 0.40 0.12 0.32 0.20 0.86 0.64
-2.01 -1.35 0.27 -0.51 -0.46 -0.83 0.99 0.75 1.17 0.79 1.14 0.37
-1.14 -1.38 0.65 -0.54 -0.24 -1.11 0.66 0.42 0.75 0.26 1.26 0.39
-0.84 -1.31 0.40 0.10 0.00 -0.36 1.86 0.89 2.20 2.00 3.50 1.14
1982 SSTA 1997 SSTA 1982 SSTA
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2 1982—1983 1997—1998 SSTA
Fig. 2 Monthly average SSTA during periods from 1982 to 1983 and from 1997 to 1998 in coastal region of Yellow Sea and East China Sea
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