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Summer Temperature Changes from 1980 to 2019 in Jianghuai

Region and Its !Abnormal Annual Circulation Characteristics

Zhang Luyun, Zuo Hongchao
College of Atmospheric Sciences, Lanzhou University, Lanzhou 730000

Abstract: Based on ERAS monthly average temperature of 2m, NCEP/NCAR reanalysis data and
NOAA SST data from 1980 to 2019, the summer temperature changes and circulation characteristics
of anomalic years in Jianghuai Region were analyzed. The results show that the summer air
temperature in Jianghuai Region fluctuates and rises, and the cold and warm temperatures appear
alternately, and the abrupt changes occur in 2000, showing the overall consistency in spatial
distribution. The temperature variation is mainly influenced by the west Pacific Subtropical High
(WPSH), East Asian summer monsoon and cold air over Siberia. In the high temperature years, the
Jianghuai region is controlled by a large range of positive geopotential height anomaly, and the
WPSH is generally more westward and stronger. The Jianghuai region is near the ridge line of the
WPSH, and the East Asian Trough is weak, and the blocking high at high latitude is strong. Low-
temperature years are the opposite. The SST distribution in equatorial Middle Eastern Pacific and
Western Pacific in high temperature years is characterized by La Nina events. The SST distribution
in equatorial Middle Eastern Pacific and western Pacific in low temperature years is characterized
by El Nino events.
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Fig.1 Annual variation trend of summer mean temperature in Jianghuai Region from 1980 to 2019

M-K ARG YL T LARIR AT P 9 o 5 R AR RAR, WARAFAE, AT E R AR AR 1Y
I Ia), ELRSEf 8, DU AR U AR T R AT K ) SR A2 73 Br129:300 . PRI AR SR
H M-K RAAG IR W LIE L X P 2 R I R AR R AL . 18] 2 /23 40 SERTLIEIX H
)RR RAL S AT 2, Horh B SRR (LR 2 B R I R 4R, 4 B3 MK Fa = 0.05H,
SEEIGFHUE 1196, UF RIFSitE, UB AMFSiita. MEITATLUE 1, B 1982 4
UF<0 4b, At UF 29T 0, U IVLHEM X B 2P 2R 2 ETHES, Rl 2004 4
LAG, UF BEAERZEIRF L b, WA THRES R RE . ks, UF M UB Pkl
LI T A A AHIIAE 2000 4, HAE+1.96:2 8], AT LA E LIk X B 251 <R R 2R
TR HRAZR A 2000 FFFF4R . FARTIVLHEM X B Z- TR A 26.18 'C, REEH
26.81 C, bkF0.63°C,


https://cds.climate.copernicus.eu/），水平分辨率为0.25°×0.25°

il

E3

1 1 1 1 1 1

1980 1986 1992 1998 2004 2010 2016
Ay

P 2 1980-2019 VTR X B 2P S B R 4547

Fig.2 Abrupt change of summer mean temperature in Jianghuai Region from 1980 to 2019
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Tab.1 Variance contribution of the first six modes of summer air temperature anomalies in Jianghuai Region during

1980-2019
S 1 2 3 4 5 6
75 ZE AR 65.6% 16.1% 5.5% 4.5% 1.5% 1.4%
Btz 65.6% 81.7% 87.2% 91.7% 93.2% 94.6%
North #85; True True True False False False
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Fig.3 The first three EOF decomposition modes and their corresponding time series of summer air temperature

anomalies in Jianghuai Region during 1980-2019
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Fig.4 Mean summer air temperature anomaly in Jianghuai Region during 1980-2019 (standard deviation 6=+0.61
in gray solid line)
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Tab.2 Summer temperature anomalies in Jianghuai Region during 1980-2019

TR AR fRIEAE
A AT AT /o A AT |AT| /o
1990 0.62 1.02 1980 -0.98 1.61
2006 0.84 1.38 1982 -1.08 1.77
2012 0.61 1.00 1989 -0.97 1.59
2013 1.59 2.61 1993 -0.98 1.61
2018 0.96 1.57 1999 -0.95 1.56
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Fig.5 Correlation coefficients between summer mean temperature and geopotential height of 500 hPa(a),700

hPa(b),850 hPa(c),and 925 hPa(d) in Jianghuai Region (dotted area refers to the area that passed the significance
test of 0.05)
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Fig.6 Composite 500 hPa geopotential height anomaly field (a),average geopotential height field (b) in warm
summer(deep (shallow) shadow passed the significance test of 0.05 (0.1) ;solid red lines (dashed blue lines) are
positive (negative))
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Fig.7 Composite 500 hPa geopotential height anomaly field (a),average geopotential height field (b) in cold

summer(deep (shallow) shadow passed the significance test of 0.05 (0.1) ;solid red lines (dashed blue lines) are
positive (negative))
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Fig.8 Composite SST anomaly field in warm summer (a) and cold summer (b)(deep (shallow) shadow passed the

significance test of 0.05 (0.1) ;solid red lines (dashed blue lines) are positive (negative))
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Fig.9 Composite air temperature anomaly field in high (a) and low (b) SST years
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