Progress 44 7% ¢ &

1980—20194F i TiE M X B IR T K ]
S FINFFE

Kk ze At
R RARREBE, 2 730000)

E: FIfH1980—2019FERAS B2 mSEH K. NCEP/NCARIEHHASIFRAR UENOAARBREEARR, o
WX ESREBETURAFEERRHE £RKW: IENXRESFEEEGZ R EFES, SBEIBEHN,
FE2000FRERT, FEDH ERALBE—BMN,; VXM FEIAALFRATEE (GHRAKES) . RIEZF
REBEHMTAZSHEM; SRETEMX AXEENNESEEEFES, AAESERRARSE, TTEHBXAT
BISB4ME, S4EMESERR, KEENRY; SEREREFRAFERARLEEEN AN EHEFNS
fE, MEBEFREPRAFERANEEFSENTEBLCREBESHNEFE; FEFRAEEHEERERSETEDX
SLEREBEHRE, BEERZ.

Xin: THEMK, ESFETL, ESRERE, KRIRRFT

DOI: 10.3969/}.issn.2095—1973.2022.00.001

/]

Summer Temperature Changes from 1980 to 2019 in
Jianghuai Region and Circulation Characteristics in
Anomalous Years

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

Abstract: Based on ERAS monthly average temperature of 2 m, NCEP/NCAR reanalysis data and NOAA SST data from 1980
to 2019, the summer temperature changes and circulation characteristics of anomalous years in Jianghuai Region were analyzed.
The results show that the summer air temperature in Jianghuai Region exhibits a rising trend, with the fluctuation of cold and
warm temperatures appearing alternately and the abrupt changes occuring 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, Jianghuai Region is controlled by a large range of positive
geopotential height anomaly, and the WPSH is generally more westward and stronger. Jianghuai Region is near the ridge line of
the WPSH, with strong blocking high at high latitude. Opposite situations occur in low-temperature years. In high temperature
years, the SST distribution in equatorial middle-eastern Pacific and western Pacific is characterized by La Nifa events, while in
low temperature years, the SST distribution in the same region is characterized by El Nifio events. The anomalous high SST years
in equatorial Middle-Eastern Pacific are accompanied by the overall low temperature in Jianghuai Region and vice versa.

Keywords: Jianghuai Region, summer temperature changes, extreme summer temperature, atmospheric circulation characteristics

0 5|8§ R AR IR R R, KA WMIEHE B RET

BEE SRR AN L, SEMBCRCONE R, XA 2 B X I AT R E R .
BN T TOH A, B Ve AR PR TR IO H IPCCH VGRS 10t AR T 1850— 19004,
Bo AR RS EB P — AN EEARDL, FEE 2001 —20204FE 4Bk TR IEE T 17099 C, 1
WA B ;202243 15 B; 4591 B 20225 A 13 8 201120204 4 RR T S 2 2_ET1291.09 °C. 201
%1% %% = (1996— ), Email: 1369624867@qq.com  LSOFFAULLRK, VL X iR R I th Pz LI+ H

W A£3#A4 (1964— ), Email: zuohch@lzu.edu.cn S, WA IR ARG 2 BRI, iR AR
Tz & BRARAFEAST A (41875009); A K H HOER RO, (B REEAHFHE R
T N SRR S IR U BOEAOKEIE, 10410 R Bk B RIR FEAS EL T T —

(1zujbky-2021-sp61) ANTOSE ™, YT X 2 38 16 25 3 1 R /R4 LA B il

Advances in Meteorological Science and Technology S&EI#H#RE 13 (3) - 2023 | 29



;
BT
dvances in Met S&T

FEX, TR IE R E AW N, P ok
%X B SRR N RS RIEWE
PR EEE .

R FGR KA S AT AW @E. RIEY
AR BRIEFH. @ RELLESHEEENRIRZ
AR, 20104 287 R 1w R AUR KA. 2013
2 [ L A m RO 2. NRAE
TEAERE. RAEW A iR T BRI AN 2k . =il
PN R AR E AU & A . 20134 5 23R H 1 7 HY
WIS % H 2 W iR ks, 20194 R 4R
[ 78 2 0 L RN R I e e R s R AE Y K
oo FANHBEET. BAMENA RS, ARE
RIS T R T T E R E,

S0 T R VT Y [X 5 2 U P TR R R R A B
A, SHRZFEIAT TR HphiRE & 7w
WA R S E R K 2 — . 20134E3R[E R
J5 R )R 8 v R AR 2 B T 7 R R P R
P 201 74E H ZR I MY X SF- 34 & H #0A52 d,
i H PSR 38,7 °C, RREEI o i Ak i e i 5 7
KENE AL Wi XA T 74 K B AR AR A0
WA B 6 R, KPR K 55 5 A8 Ak 2 e 3
PURE S R E G #ar U FEEE R &, JRE
2R RSP R L S PR A 2 S 0P A ) s e P e L
B mvtmdt, AT 3 E g7 H X B 2 T =
RARAN, wAh, TEKEIE RS R E 2R R
g rh At s R g B 2 L R S SR K AR, BN ZR
PR B AR n#, Wang25"¥4g
HH 2003 4F 7R P4 XS 1 RS 55 18 A 1 s ) 7 e JE {
334558 45 75K YT DL HE AR IR, 20 134V VEHLIX (1
PRl % 1 i 1 o iy NG =i e i S e A=)
HoR A VIR

X T B LR W A RS . B R RE RS
X AT H 5 A S AN K, AE R RREE PRI R ST
e AEBE G FFEE B, KR 2 52 16 Bt P57 R
NI IE BCR AE) D= B A g 21N 1 A o I =
4N, CEPTRR RV, TORRI AL WA . 58
3 it 55 I 4 368 B P 7 b X0 2 LR L A T R R P
T FAGHT PO AP PR PG . 7R P R KPR T &
Al RE 2 B K F E R w59 B B AW AR EE, AR
2R AR E PN 201448 B BWHTHI K
R AEREAT ST R I, WiV X B S e MR IR
SR HIN 5 IR 2 RS hAh, Bk E
SARERK, AR B BKER I, KB H
X £ A R,

KFILHEML X, K& X B 2SI BT 5712

M T, MR R IR T, o AR 7E
AREAE S8 10 A T b DX B RS — 3 i 4 B R AT
F, HORER R R — SRRy o AR SCIE T T X
1980—20194 K IR BEAT BT 7T, 70 M1 = 2= IR I
8] AR oL, AL RIRAFE AL, A
AT EAT T ALAERIX L R R R
M2 X B R e F RS %

1 HIESAHE
A SCAH ISR FE NERAS HF 32 m AR %
Bl KPS HER R0.25°X0.25°2927 ) KA IR R

ENCEP/NCARE LI AT B2 kE, Ko EA
2.5°X2.5%, R EHAE A HANOAATRAL I H -1
WRILEE, KPP HEEN2°X2° . Bt B i 1) 2
198041 H—20194F12H »

T 2 1 BT TR B FEEOF 43 #r . M-K 548
KOk MR HT A IE . A AT AR IS, AR
G3 BT ANG A3 A o A B ) B 38 AT 22 B 2 1 a4 R
PrRUEALALEE o
2 ITEMREESRAOMETUHE

145 7 VT HEHLIX 1980—20194F B 2= 441 < ik
AR B, AR R IO BIE K, K E RN
0.27 ‘C/10 a, HiF0.01/) B FE ML, X—#% 520
TH 22 8OAFAR 5 HA USRI Wiy i X v i #VR R SR L
HH—FY, X404 H FR T M 926,49 °C . 2000
SEDLRIVIAE L X B 22 SRRAK, KB E i E
ZE PR IRAR TA0FF3ME ;s HE 214 5 B 211
SURBE TR, KER A T 404 M, 20134F
BEVPHREIE R e miE, N28.09 C, HF¥MER
1.8 °C, {HLE20144EF120154E B[4, ~F 35201
080—90FAXAH Y, 5 AT -

y=0.0277x—28.88  ——@=— EVHL
28.0 R*=0.2706

P

— 5l Ty = = - iR

255 ¢

25.0
1980 1985 1990

1995 2000 2005 2010 2015 2020
Fh

E1 1980—2019F L X BEFEHENERFEUEE
Fig. 1 Annual variation trend of summer mean
temperature in Jianghuai Region from 1980 to 2019
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Table 1 Variance contribution of the first six modes of
summer air temperature anomalies in Jianghuai Region
from 1980 to 2019
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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 from 1980 to 2019
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Table 2 Anomalous years of summer air temperature in
Jianghuai Region from 1980 to 2019

BiRE iR
EF1n AT/C | AT | /o E1p AT/°C | 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
(unit: gpm; 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) (unit: °C; deep/shallow shadow passed
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