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Table 1 East Asian summer monsoon indices used in this study and their related information
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Fig.3 Correlation distributions between ZQY1,ZBI and precipitation of Huang-Huai Region in summer
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Fig.4 Composited summer 850hPa wind anomalies field ( unit: m/s )
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Table 3 Characteristic of ZQYT and ZBI in years with heavy rain and little rain in Huang-Huai Region
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g 2016 9 1994

A2 o A B DX 3B A A it 47 5 1 i 5 B i IR 3 0 2 SR FRAN 1 2
DA G BRAR it B4 7K A A3 R F8 BOAS [RDIRZS T 19 850hPa XU EE - 37 CEISAE 6) Al
500hPafi; 3w B3 (EEgD

BISK B da ) & A 43 BT ZQY RS AE (El5a) RIS (ESh) , Ha
R Z B 54 (B Se) AR 34 (B S BEAT & il - B KAl 2 ZQY 1 55 4F [1)850h Pa
KT (E5a) SEiERKMZE (Elda) LS EZERAE X 7R KAEE TR
FY DX 1 178 RSP 38 R T B P K e 22 4 s AR X (1 FE b B YD A2 A T
32.5°N~35°N. 500hPaf# @ -3 F g KENa b fwag, Mg (EE .

1M B 7K A 22 ZQY LIE & AE 21 A2 53 734, 500hPafir 3= iE-F1 (&
W% 40° NPAAL A 4530 S B — 800 i AR T, 125° ELLAZR40° N L RS A7 34 5 15
i, WS G N, T0RE] SR Il B s, S XA 55 (a0
YA Z A% 5h. 850hPalUHi g (FEISb) b, 78 3 [ 25 B 35 R0 PRI v Sk 2 2L
5510 S AU PEFE TR BOR 1258 LA TE 128 XURE [X 1 25 RS- 5 B 7K A 22 4F
da) FHZEARK, (HAAMENTEEX 07 XEEFHVNFRBRR M2, R 125°ELAARZE
PR X F 2R XU FRE I 88 IXC A 1 XU 3 35/, BT DAZQY A AR . 32.5°N
DAL ) Db ABE P22 B S5 DK T B K i 22 4, it DAAE B0 DX 358 1) Rig b X ) D) AR AT
K, R % .

b7k 2 ZBUR R T (ElSc) 5K ImZZQYURSSF (ElSa) HT& A4
WRZET —4F, Bt LA B AEE T35 70 A BAEAL, BE7K AW 2 ZB U 58 - 7EZB1E X
(9 X3k A — B R XUE S, BT AZBIE . /KR 2 ZBHEE R (K5d) 5%
KA 2 ZQY LIE & A7 A AR ALL I R~ 37 6 o0 A1 ABAEZBLE L X 38 AL
JE XRS50 5, FrLAZBHEEA .

g% b, MWIEHERE KW 2 R , Mids KB v =, — P2 R B B,
b, fwsd, AR TSI e 55— MG Rl g . B8, (H2R
WA E AT R AR, AR T2 N, EREI i Ae i &, Wi s
SAEFUEHL X AU, AR T IR RBE K



e - 50N
‘a\\‘...t\‘\\\\'\-\.._‘,,,,, b4440fhtk‘koo-<-!frr
‘5,‘\\‘\\,‘_.—-»//"1\'\'\.__‘_._._._.. 45N D N Sk T T L St S AN S S W
b~ = =t VA e ~ N b e aa s oA AT A ROR K . R NN
MNP o T R RN R e et P RS T T G MU LN N
)“*\,.Avw,,.‘xx':.,-ﬂ/'//' ,““,,.‘,‘,A.<<'...<-«‘\'\
INT & Ty« »‘\s—’/'//'—’——'/’/'/// 35N ‘lr’ll" 4444444444444 N
by e, i S M/// 1 13‘ ..... e
mN..Af;/. W/—L———r/// N e A A e e
.‘a‘/:/~ //////,—Q_M,_fa// ¥'&"\',\~r T SN
25“.;‘.; ‘//'j‘//‘///'////' 44444 » 20 ".\.\\‘7 NN
P A Loa s =/ x
' DTN TNV0 LN NN NN
20"1;’[ 14;-\\\‘,,,(‘,,,20"110,.\,;/‘\\\\\\\\\
NNANNN e Thas * R R R N NN
ITERSES ) o ././”'SNQQ{; “““ R T S U SR RN
5SS N e
——— = - - eyl
1ON == e ———— |oN§§§\\._‘,',._._._,,////////
T e \\*///-—r././,/.//////
——g e - x "N -
N ez = =1 SN * AR Y PP PP PP PP
R e B P SIS SIS
00 105e 170E 115E 120E 125E 130E 135€ 14OE 14SE 150E JG0E 1056 110E TTSE 120E 125E 130E 135€ 1AOE 145E  1S0E

‘e‘,.,fft\\\\;“‘¢.. d ....... T A PO S
P N = SRR CC PP P NPT AE T T S N B VNN L W P
T Bt N e RN I VA A AR e N NN
ANP - - > 7 DT S N P L BT G s AN e e e BN
n_,“v‘,,',,",‘v\fr,.'x/'/'/ VA AT Y e e e e pe e N
35N ,.",»b"q)’///‘—b")/// 35N "l‘ll" ............ N
r“,_.f_._.,.//'/'/_._...//// W AP AR T N
RS T &3 77 VT A S NN N .
30N ‘.f/;/'v/-//'/'/'/'/._..a// 30N ll¥~‘1//-’\\\\\\‘\\“

.-,/"/ e om e S]] L. Al A
y / vey v 7 R e
284 7 y T AP A a2 VNN sy v N N .
1/ [ VAV VAL
b A h)r 277 A e RN ] Lomn i s o2 s
1Y R A
2ond X [ B T T S S S v ff;._\,,,,\\\\\\\\\
NN N SN NN —— e e — Tt . . o NN
|5N\'\'\'\'\‘\.___‘=.L\‘\N_-_-_4“_’// ‘SN\\\\Q\ ,,,,,, ‘(/Illll\,\
i\‘\‘*\_—_m..___‘_,_‘/./ \\\Q\-—r""“"”/fjljjll
1N~ — — 10N \_\\\‘\.—/,.-.—‘—./,/_,/////
b - \.—/./r.r//////////
M e MAINN e s 00
R e '41"'11.'/_///_///////
BQG0E 105t 110E 115E 120F 125 130E 135 14OE 145E 150E JOOE 1G5E 110E 115E 1Z0E 1Z5E 130 135E 14OE 145E 150E
_
3

Bl 5 BEKmZEAREZRIEECRS N E 2 8500Pa MEF & (a. ZQYI WIH, b. ZQYI IEH,
¢\ ZBl{mik, d. ZBI JEfmimss; #f7: m/s)

Fig.5 Composited summer 850hPa wind anomalies fields in years with heavy rain( unit: m/s )
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Fig.5 Composited summer 850hPa wind anomalies fields in years with little rain( unit: m/s )
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Relationship between East Asian Summer Monsoon
Indices and Summer Precipitation Changes in the
Huang-Huai Region
Zhu Leilei
(I..CMA-*Henan Key Laboratory of Agrometeorological Support

and Applied Technique, Zhengzhou 450003, Henan, China; 2.

Henan Climate Center, Zhengzhou 450003, Henan, China)

Abstract: Based on the summer precipitation data in the Huang-Huai region and the
middle and lower reaches of the Yangtze River, the monthly reanalysis data from
NCEP/NCAR during the summer of 1983-2022, seven representative East Asian
summer monsoon indices are used to analyze the relationship between monsoon index

and summer precipitation in the Huang-Huai region, especially Zhang Qingyun index



(ZQYI) and Zhou Bing index (ZBI). ZQYI is negatively correlated with the
precipitation in the Huang-Huai region, while ZBI is positively correlated with the
precipitation. However, both indices are high in the region which close to the Yangtze
River Basin. ZQYI and ZBI can relatively well reflect the distribution characteristics
of the first mode and the fourth mode in the EOF analysis of the meridional wind over
East Asia in summer, as well as ZBI can reflect the partial distribution characteristics
of the third mode. It’s not a large percentage when ZQY]I is weak (strong) and ZBI is
strong (weak) in the years with more (less) precipitation .When ZQYT is slightly weak
(strong) and ZBI is slightly strong (weak), the cold air in the middle and high-latitudes
is also strong (weak), which is likely to cause abnormal precipitation in the.Huang-Huai
region. ZQYI and ZBI are effective in the southern part of the Huang-Huai région, but
not effective in most other parts of the region.

Key words: East Asian summer monsoon index, Huang-Huai région, summer

precipitation, EOF analysis



