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Response of Meiyu in Jianghuai region on the process of East Asian
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Abstract  According to the Meiyu monitoring indices, by using the daily precipitation, air
temperature, relative humidity data of 75 meteorological stations in Jianghuai region from 1960 to 2020,
the NCEP /NCAR reanalysis data and Hadley central SST ( Sea Surface Temperature) data, the influence
of East Asian subtropical summer monsoon variation on Meiyu was studied, and the anomalous
characteristics of Pacific SST and atmospheric circulation during different types ( typical and atypical) of
Meiyu periods were revealed. The results show that among the eight types of Jianghuai Meiyu, the rainy
type accounts for 45.9%, and the less rainy type accounts for 54. 1%. The rainy type accounted for
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36. 7% in the first 30 years and 63. 3% in the last 31 years. The typical Meiyu ( high temperature, high
humidity and rainy years) in Jianghuai is mainly more precipitation in southern Anhui, central Jiangsu
and eastern Hubei, high temperature in southern Anhui, northeastern Jiangxi and northwestern Zhejiang,
and high humidity in the Huaihe River Basin. However, in the atypical Meiyu ( low temperature, low
humidity and little rain) , there is less rainfall in most areas, mainly in Jiangsu Province; the temperature
is high in the east and low in the west, the central area of low temperature is located in the middle
reaches of the Huaihe River, and the humidity is big in the west and small in the east. The blocking high
pressure in the middle and high latitudes of Eurasia is strengthened, the northwest air flow conveying
southward in front of the ridge is strengthened and the path is eastward, the cold vortex in Northeast
China is strong and its position is inclined to the southwest, the East Asian trough is deepened, and the
cold air behind the trough is transported to the south. It is beneficial to the formation of typical Meiyu.
When the SST in the equatorial eastern Pacific is abnormally high in winter and spring, and the SST in
the western Pacific is abnormally low, the intensity of the western Pacific subtropical high is stronger, the
area is larger, the position of the ridge line is southward, and the westward extension of the ridge point is

west. The time of the East Asian subtropical summer monsoon advancing to the Jianghuai region is

40 #:

earlier, the plum is late, and the precipitation is more in the Meiyu period.
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Fig.1  Distribution of meteorological stations in Jianghuai region

2 GLEMRRETRHATIFE
SGEERIT RTINS 6 H 8 HZE T H 19
H , FUZR 3 SF 44 Mg 75 1 T e it el (6 H 17 H) 7
9 d" L HE A (7 H 8 H) B 11 d, BRIV e
TR0 3 ] L R A FTIDI K 20 o 3F 60 a
TEHEAME S A 3 S ) A R s Ak ( TR« A
i H IR 5 A 25 H(1995.2016 4F) |, [ {5
YimE 14 d, iy 7 A 10—11 H ( 1981.2005
AF) AT R 32 d, A H R 5 B AR
2 41 d; Wt B 6 H 28 H (2001 4F) | /S
R 21 d, 5ok 8 H 7—8 H ( 1980.1993
AE) S B e 20 d, M R R R e AR 22

500
4004 @
300 A
200 A
100 1
0

& ~100 A
=200
=300 - . . . . . .
1960 1970 1980 1990 2000 2010 2020

Ay

K B /mm

40 4",

H 3¢ 1 A I, 2000—2010 4F 1.9k X 7 H4 7 6
A 11 H A, 6 NEM P ARG, 1970s 5
1990s M2 A Mg d5c B 114 VL 98 1 X F- 34 3 4 H O
1960s 119 7 7 14 HH#ERF] 1990s 97 H 23 H {H#E
A 2000s J5 0 1990s 275 T 7 do

#1 SERTHTHEGTISERGT
Table 1  Statistics of characteristic quantity of Meiyu over

Jianghuai River in different years
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Fig.2  Anomaly of precipitation in Meiyu period ( a, unit: mm) and the distribution of climate mean precipitation in Meiyu period of

Jianghuai region ( b,unit: mm) from 1960 to 2020
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Fig.3 The average percentage of precipitation anomaly ( a, b; unit: %) , temperature anomaly ( ¢, d; unit: °C) and relative humidity anomaly

(e, f; unit: %) in high temperature, high humidity and rainy years ( a, ¢, e) and low temperature, low humidity and little rain years (b, d, f)
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Table 3 Correlation coefficients of Meiyu characteristics

over the Yangtze—Huaihe River basin with the western

Pacific subtropical high from June to July

R/ Rl VUi AL/

B AR
WPa oN op RIRETES
AHFH 0.08 -0.2 0 0.11
g H 0.3%* -0.31**  -0.21 0.26**
M /mm 0.32%*  -0.17 -0.31*%*  0.31**
HENMEdERR]  -0.26" 0.30%*  0.27** -0.29**
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B " Wi a=0. 1 fFEERGR.
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Fig.7 Correlation distribution of the time (‘al, bl) and Meiyu ( a2, b2) of the East Asian subtropical summer monsoon pushing into theYangize
Huaihe region from 1960 to 2016 and the SST in winter (a) and spring (b) in the earlier period ( the sampling part passed the 95% significance test)

R4 1960—2016 F£ 1 (ENEF—/E) , [(AKEE) , I FXFF) RE . EFBRELSEMHABRATFRIATEEUR
B EEXBAT M X f9 B E R EERMHEX R

Table 4  Correlation coefficients of SST anomalies in winter and spring in regions [ ( Indian Ocean—South China Sea) , II ( western Pacific) ,

and Il eastern Pacific) with the arrival time of the western Pacific subtropical high, and subtropical summer monsoon

in the Meiyu period and the characteristic quantity of Meiyu during 1960—2016

I X mx Mx:
AR X B s X s
R ES 8 E /hPa 0.530*** 0.570%** -0.150 0. 060 0.580%** 0.470***
R /°N -0. 150 -0. 190 0.430%** 0.320** -0.400* ** -0.320%*
PEffE R/ °F ~0.540* ** -0.530*** 0. 140 -0. 030 -0.590%** -0.410%**
Al 5 TR 0.560* * * 0.590* ** -0.110 0. 080 0.570%** 0.450***
AHEH -0. 044 -0. 053 -0.097 -0. 002 0.018 0. 026
i H -0.013 0. 048 -0.310** -0.330** 0. 240" 0.370***
HER fE /mm 0.230" 0.300** 0. 020 -0. 050 0.320%* 0.380%***
2 KU ] -0. 080 -0. 020 0.370*** 0.330" -0.280** -0.220"

O a=0. 01 (R EEREE: * 7 Ml o=0. 05 (R EER S T AL a=0. | {FRERAL.



53 ARG, 58 VAR A RIS 2R IV R PR 2 DR e e T 5 ) )7 677

B IEARSG: BT R R B L pr L g S 1K
Y o S TE AR OG- T DX 3l Dy 600RE G v Y
Uik PRVIIES WNS [| RENER GRS PR Y i FSE )
BT DR I DX 7 g I DXV 38R i AER P, 78 K
S R AR e i 5 T BBl DR A R i g S T
e gt i R

ARV R Rty 2 XA i 30 76l DX ) B[] 5
I DX 5 A2 A 35 TE A 5%, 5 I X9 it A 172
FHOR: VLUEMERTIIRE K B T X AR I DX g i e
N RFFIEAROG; TLUEAM H 5% 5 A A A B3
HAE H 5 A R R S X I 8] 2 R A 5%,
I DXL 5 AR A O 8 35 TR O, 55 T IX O J 3 0E
Ao A I DX it S5 O o I DX 98 3t 53 v
AN, ARSIV ) nty 52 2 XA 0 380 7 T A XA 5 ]
e, HE AR AR s 2 1 DR T DXV i S i o 5, g
[R5 15 = T R IS N A e R SN = o (3 B
A B MR 2R ) Rty 5 XL o T T3 AR R o

5 #Hig

AN 1960—2020 A V1.7 A RN 5 7R W &l $1 ity
37 R AR AR S KU T R 2 AR A A O 2R B AR AR AR
AT 40T, FEELEIB AT

(1) 76 8 FRYLUEMG W 27 rpr, 4 Fp 2 W9 7Y Y
45.9% ,4 FP/L TR AL G 54, 1% . Z T BYAE S A0 A8 B
FI( 1960—1989 4F) 5 36. 7% , 54w A5 W% J5 ( 1990—
2020 4F) i 63.3%. T3k LR Mg RR AR ( 5 I i £
) S5 ER HN 2R S T R R AL AR R b
X BTk 225 22 10 38~ T 78 2% b 3 K s v 75 6 3
AR AR s VHERT I BR T E  AC  TT AE  HL FRAR R A
(RIRMGIR/D ) b X K b, BB e
YL AR AR PR 7 3 A, AR oG DX e
e MR R PRI A

(2) W R Ji v v 205 15 BH 2 8 385 5, B T 1)
[F3E npe S AT i) N E W S X B e S B e | R
S8R A5 LS, g 1) VY R L ARSI KR N IR 1 S v
23S ) R A ) TR B A R

(3) M HT A& 2200 08 2R KT VE I I 5 D
[ iy N ERE S - A A N A a2
S 58 Al 5 ~ T RO RS A A A T A R
VU AR R $Ardy B 2 JRUHE 380 VI b XA B[] g
T M e G L A R B R K R 2

MR T, SR R B S HE R R
—, T B ) I AR T ROV B VR RN RV T IR
A . BE A A BRAR B2, I VE N il b R L R T A T

o, AE TRl A7 7R DX 22 5, Lk i 22 53 A A 4F P Al
AEARPRA AL . ENSO 240 M AR AL ( EP BY) iAg
Sy AL CP AY) L Bt EP/CP IR A AL, X o A
AR B 5 TR A AR D M AE AR AR 1997 /1998 4F 5 (Y
EP 7 ENSO i j, 1998 4F VT 2 i 4 ik 7Kk K
2019/2020 4£55049 CP I ENSO [RlFE i B T 2020 4F
KATA A Y. ENSO 55 v [ 7 3 - Z= ek (£
FEMET) AR ) PR 5 7 X R A 56 R LA
A=A, AN [F) T DXl S5 5 X R 7 S 2= XU AR S £
SN HLBIA T 1 — P -

& £ X M

(1] B, BYIEIR AR W T KR R 25 < R, 1987,7
(3):1-14.
HUNG Shisong, TANG Mingmin. On the structure of the summer
monsoon regime of East Asia. Scientia Meteorologica Sinica ( in
Chinese) , 1987, 7 (3): 1-14.

(2] ERR, B X IR RAAE B H TR 3 [ 7 i 5 B
R BRI TE. TG, 1989,9( 4) : 353-368.
WANG Zhaomin, HUANG Shisong. Features of the tropospheric
heating fields and the relation to drought or flood in the reaches of
Yangtze River and Huaihe River. Scientia Meteorologica Sinica ( in
Chinese) , 1989, 9( 4) : 353-368.

(3] WIFE,2E, &4 R F K5 3 E it B 9¢ & b e,
1997,7(4) : 1720, 24.
TAO Shiyan, LI Jishun, WANG Angsheng. East Asian monsoon
and flood disaster in China. Disaster Reduction in China ( in
Chinese) , 1997,7(4) : 1720, 24.

(4] FEE, HREE VAT 5 AR W R PAAT B ZR MR AR 5 1 G .
KEPRF£,2020,40( 2) : 169-179.
TANG Yu, LI Dongliang. The relationship between the Meiyu in
the Yangtze-Huaihe Region and the variation of the East Asian
subtropical summer monsoon process. Journal of the Meteorological
Sciences ( in Chinese) , 2020, 40( 2) : 169-179.

(5] T—iC MR, IMAT, 55 ZR LA I R 5 1 RS — SRR 5T.
KRR ,2007,31( 6) = 10821101,
DING Yihui, LIU Junjie, SUN Ying, et al. A study of the
synoptic-elimatology of the Meiyu system in East Asia. Chinese
Journal of Atmospheric Sciences ( in Chinese) , 2007, 31( 6) :
1082-1101.

(6] Wk, 15530, 25 A Ze. IR SO Mg 5 S AUA R X LU 43#7. <
4:.2004, 30( 11) : 38-42.
YAO Xuexiang, WANG Xiuwen, LI Yuean. Comparison analysis
of non-typical and typical Meiyu. Meteorological Monthly ( in
Chinese) , 2004, 30( 11) : 38-42.

(7] R, W32 bl T VLA R AE (9 43 BT. S 42 B4, 2016,
36(2) : 165-175.
CHEN Xu, LI Dongliang. The features of Meiyu under the new
standard. Journal of the Meteorological Sciences ( in Chinese) ,

2016, 36(2) : 165-175.



678 = % B % 40 %
(8] WA, T —J0, BEAE. VL 7HE b IX A B30 8 X e LA R AE W FIEASG . KA RF:,2012,36( 2) - 337-349.

[12]

[13]

[15]

KAFF#,2008,32( 1) : 101112,

HU Yamin, DING Yihui, LIAO Fei. A study of updated definition
and climatological characters of Meiyu season in the Yangtze—
Huaihe Region. Chinese Journal of Atmospheric Sciences ( in
Chinese) , 2008, 32( 1) : 101-112.

FEAR, SRR TR, A AL R WA TSI s B K R R Y
STRHIE 4R ,2007,27( 2) < 133-139.

DU Yin, ZHANG Yaocun, XIE Zhiqing, et al. Study on
heterogeneity characteristics of durative heavy precipitation during
the Meiyu period in low-middle reach of Yangtze River. Scientia
Meteorologica Sinica ( in Chinese) , 2007, 27(2) : 133-139.

AR T, R Vi, 2R S A A R Y bk AR Y. KRR
2016,40( 4) : 703-718.

CHEN Yanli, SONG Jie, LI Chongyin. A study on northward jump
of the Meiyu rainbelt. Chinese Journal of Atmospheric Sciences ( in
Chinese) , 2016, 40(4) : 703-718.

AIAR, T 10 W 38 rb I Rl AR AR B ROBE AL RS K
JEA Rl 2218 4% ,2010,55( 1) : 68-73.

SI dong, DING Yihui, LIU Yanju. Decadal northward shift of the
Meiyu belt and the possible cause. Chinese Science Bulletin,
2010, 55(1): 6573.

Luft C, Reimbold M M P, De Matos D B, et al. Modelagem
Matemdtica de  propulsores eletromecanicos utilizando  os
estimadores gauss-newton e levenberg-marquardt // Proceeding
Series of the Brazilian Society of Computational and Applied
Mathematics. 2018.

EARE 22U SR B S AR T e R R S A TV TR
SO R 4 2R 41, 2018,34( 3) 1 401-409.

HU Juan, YAN Hongming, ZHOU Jianqin. The research of
antecedent SST signal to East Asia summer monsoon. Journal of
Tropical Meteorology ( in Chinese) , 2018, 34( 3) : 401-409.
B, E e, 2292 , A LA I RHE B S AU R i R
1) SVD 3. i R 42741, , 2008, 24( 3) = 259-264.

MAO Wenshu, WANG Qiangian, PENG Jun,et al.Characteristics
of Meiyu precipitation and SVD analysis of precipitation over the
Changjiang-Huaihe River Valley and the sea surface temperature in
the northern Pacific Ocean. Journal of Tropical Meteorology ( in
Chinese) ,2008,24( 3) : 259-264.

B, EAR, BUR. Bl WA « B EE ATl e X T
TN LA X 6 H BRI S2mg. R4 4k, 2007,65(3) :
393-405.

LI Yan, WANG Yafei, WEI Dong. Effects of anomalous SST in
tropical Indian Ocean and Pacific Ocean on next June rainfall over
the Yangtze River Basin and area south of the basin. Acta
Meteorologica Sinica ( in Chinese) ,2007,65( 3) : 393-405.

SR ] 1, WU ST ST T 9 B 2R e K 1 T4V T T

[17]

(18]

[19]

[20]

(21]

(22]

(23]

[24]

GUO Ling, HE Jinhai, ZHU Congwen. Evaluations of prior
potential predictors for the summer rainfall in the middle and lower
reaches of the Yangtze River. Chinese Journal of Atmospheric
Sciences ( in Chinese) ,2012,36( 2) : 337-349.

SN, PRI R 2 R T A KT R I S X DY O R
AR B R BE 24, , 2000, 23( 2) £ 191-195.

PENG Jiayi, SUN Zhaobo. Influence of spring equatorial eastern
Pacific SSTA on western Pacific subtropical high. Journal of
Nanjing Institute of Meteorology ( in Chinese) , 2000, 23 ( 2) :
191-195.

R, RO (ENSO i A [ 5 2= [ K AT S0 VAR AL RO BT 52 X
G124410,2007,65( 1) : 131137,

GAO Hui, WANG Yongguang. On the weakening relationship
between China and ENSO. Acta
Meteorologica Sinica ( in Chinese) , 2007,65( 1) : 131-137.

LI Dongliang, JIANG Yuanchun, ZHANG Liping, et al. Onset and

summer precipitation in

retreat dates of the South China Sea summer monsoon and their
relationships with the monsoon intensity in the context of climate
warming. J. Trop. Meteor., 2016, 22( 3) : 362-373.

LI Zhiyu, ZHANG Wenjun, Stuecker M F, et al. Different effects
of two ENSO types on Arctic surface temperature in boreal winter.
J. Climate, 2019, 32( 16) : 4943-4961.

AR, BRGE, , SF R R T A Y AR 2R X
ZRERAE. N RS 41,2009, 20( 5) = 530-538.

HUANG Fei, LI Dongliang, TANG Xu, et al. Determination on
the north boundary of summer monsoon in East Asian with soaking
rainfall. Journal of Applied Meteorological Science ( in Chinese) ,
2009, 20( 5) : 530-538.

ZEMRTE HRMORR , T8, 4. b I AR S B Al B 2 Kbt e O
FEHEE. R4 ,2013,32( 1) : 305-314.

LI Dongliang, SHAO Pengcheng, WANG Hui, et al. Advances in
research of the north boundary belt of East Asia subtropical summer
monsoon in China. Plateau Meteorology ( in Chinese) , 2013, 32
(1): 305-314.

SEINE NIR) AR AR 35 2 IR T AR AR IR S R T
FHUH KR B RRRFBE# i, 2000,23( 3) : 385-390.

PENG Jiayi, SUN Zhaobo, NI Donghong. Relation of eastern
Asian summer monsoon with the equatorial eastern Pacific spring
SSTA. Journal of Nanjing Institute of Meteorology ( in Chinese) ,
2000,23( 3) : 385-390.

TIZEN ARG SRR I TS 35 T WG KT P R 3ty i R AE 2
5 5 AR A G4, 2019, 77( 1) < 100410,

SUN Shengjie, LI Dongliang. Morphological variation of the
western Pacific subtropical high and its possible thermodynamic
the background of
Meteorologica Sinica ( in Chinese) , 2019,77( 1) :

causes under climate warming. Acta

100-110.



