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Similarities and Differences of Monsoon Circulation during Meiyu in the
Middle and Lower Reaches of the Yangtze River between 2016 and 1998
and the Physical Mechanisms
BAO Yuanyuan
National Meteorological Center, Beijing 100081

Abstract The similarities and differences of monsoon circulation during Meiyu in the Middle and Lower Reaches of the
Yangtze River between 2016 and 1998 following strong El Nino and the Physical Mechanisms are analyzed here. The results
show that: (1) The monsoon circulation during Meiyu in 2016 and two Meiyu periods in 1998 has several similarities:
WPSH (Western Pacific Subtropical High ) is stronger and westward than usual, SAH(South Asia High) is stronger and
Eastward, and Southwest Monsoon is weaker from the bay of Bengal to South China Sea. WPSH continuously guides
Southwest Monsoon to the middle and lower reaches of the Yangtze River, forming a strong warm and humid southwest air

flow, which converges with the dry and cold air from the cold trough, and causes heavy rainfall under the condition of
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high-level divergence. (2) During the three periods of Meiyu, there existed a warm ridge above Qinghai Tibet Plateau and
nearby. The obviously positive temperature anomalies at middle-upper levels over most of Qinghai Tibet Plateau to Jiangnan
and South China due to the warm advection, heat sources over Plateau and latent heat of condensation of Meiyu, Positive
SSTA with strong convection and heat sources over Indonesian archipelago, both factors led to the similar characteristics of
monsoon circulation. (3) In 2016, during Meiyu period, the strongest warm ridge over Qinghai Tibet Plateau, the shallowest
eastern cold trough, the greatest and the most northerly positive SSTA lead to the most northerly SAH and WPSH, and the
most northerly Meiyu rain belt. After Meiyu, there was no continuous cold air flowing southward, and the positive SSTA
over South China Sea, the eastern ocean of the Philippines and even the East China Sea increased rapidly with active
convection, all these led to strong and northerly WPSH, so there is no longer a second Meiyu. (4) In 1998, from middle July
to early August, the ridge over Qinghai Tibet Plateau was weak with negative geo-potential height anomalies, so the cold air
over northern Qinghai Tibet Plateau was strong, the cold trough in the East was deep, and there was no significant change of
positive SSTA in equatorial Northwest Pacific, so SAH and WPSH continued to be strong and abnormally southward, so
that the second section of Meiyu appeared.

Keywords  Tibetan Plateau thermal effect, SSTA, Summer monsoon, Meiyu

13 8§

TR & T WU SR A2 R, R R R R i T R A M R AR R
Bl KERIFFRM, k)2 BRI E TR IR AR B R AE 22 R L AN R P ke o 28 00 S 220
EM (Li et al., 2017; T —IC4%, 2018) , il JEAE oy — EORIATH AN L 1= XA 52 5
M (Duan, etal.,2013; Wu, etal.,2015; SREMESE, 2018; @PhF5M4%E, 2019; FREHZLE, 2019) ,

T8 IR S A R A R R R R | R EAESE, 2009; Bao, et al., 2010; B [%,
2018) o JhAh, ENSO fEIAE il R TLAE FH AR 5 5 o 22 PR IR AN Hh B R A0 e o ke A Al L
HEMIMER (Weng, et al., 2011; Kitoh, 2017; 5EMFEESE, 2017; #¥IE%%E, 2018; Shan, et, al., 2018;
Zhang, et al.,2018; FRZIANSE, 2018 JEFIFEE, 2019) o LRI IR EE 2= 5 S 5 il 52
7 BRI . (HEE AT, KEWIRHIT I FRE, RASRER I A ERE R
SIAT R SRR oot B — T R R 1 A el USSR, BT TR 20 SR T R R IR RR R
By AT REAR R 73T

BARPGIL A PRI A E (LR AAREIRED « B 762 X2 AT 0 A R ]
HERACAN B RS, &P TR 5 RN, B2 TR A m s, XA
RIS, A NE g s E A II/ER . ENSO 5§« 77 A Rk RS I
Mo EAESR, 10-30 FAEAHH R TR B 2= BE Tiiah O BOh [ bR RBHEI OB R 0. H7
S S TR 8K 2 P TR AE B 20 AT R S SR AR A Ak T 2 D6, A0k DR 56 DR AP 1 S T
TP TR ST A . EA A DR A TR AN o A A TR o JE AN RE SR R, I ROR R AR
FRRLE AR SO AR LB T =, PRITTRE I T Bl 55 % J&

1997-19984F, FREARNTIERAE T — KR /R e F . KREFAER T ZFHNEFL
VLA E R KRB . FASEYL IR Re Kt 5 5 S5 (R smi) (R4, 1999 BRZUEE, 2001: F4K
55, 2012) o 2014—20164F, JRIEAFRARFERAE T —IR19514F LUK 3 B B s RF 82 A i Ko JE /R
JeEF, R RRAE T 199719984 (RLIESE, 20165 ALK, 2016) o EEKSMEFOLE2016



FE3H BT AZ RIS 2 W HRIEET, ERAR B0 ChRERE) 2K
SHAUEAR AT A I TR 2 7, 519984 AT X e SEiL, 20164 KT H FU#IASE HEL T 57
ORI, HW A 1998 F R ZE R XTI, FIHRAE (2016) 0#TiAA, 1997 /1998 4FEL Nino
FAE T FRE TR REEE ] WA, 2015 /2016 fEFEARIUNMIE, 7T HELiE p19984£6-7 H &l
20 16 4E [RI AR P IR P (1 R TR 22855 (20174F) AHTAA R AT A B HERIGEIE . 5
JFA T AR S, FIRFIALFEEE T A P BORREAT AU 2 W b7, ReHE I I A0 7 8 s R
FASE S KA R A B K A IR R, TS0 Bk S R R R A VR Lo i, A RE
SO TR NG R K N 25 22 5, R W A i R AR A 22 S R P B D R

ARSOF TR H 5RER F KA 2 W 7 720402 M 20 1645 FH 19984 B 243 0 - WY s B i 7,
I e e == B S i W e S 100 A0 I S B R D a1 A 0| A LA K N W . A £t 3
PR IR R SRR AR S A A, R R s R AR MR R SRR G L R
CORIRIT AR DX S A B e A o 2 IR IR 3 R 5 S A A B AR R e AL, A e S
RZE RO 55 TR S A1 S

2 BWEmAE

AT &R HE: (1)NCEP/NCAR (National Center for Environmental Prediction/National
Center for Atmospheric Research) 2016 G=F1 1998 4 6-8 HiZ H P ). A EE . HE. b
BESLERLHLZETFHHE TR (2.5°X2.5°) ;  (2) NOAA (National Oceanic and
Atmospheric Administration) 2016 #EAI 1998 4 6-8 HiZ H OLR KL%k (3)NOAA 2016
AN 1998 3% HAP GRS (40 ERSG AL 2016 G 1998 4FE4[F 2435 Al mil BEK R
PSR Yanai 55 (1973) $RHEAATHE . SO S i 2 25T [ 5 2 1 35 2 R A ]
JR 55 W B A 150 GS (2016) 1600 5 b FEl A GS (2016) 1567 = tH i B 1, IR
g8

3 RHENZES/HMEIE

B 14 2016 =1 1998 4 6-8 H i E R FHHLIX 107, 5° ~120°E ~F-37 H B B & (126 5 B 1) 351 T
K. AL, 2016 SEE RV M 6 A 19 H 7 H 6 HAEN M HEL T Rraeikam i fE (&
la), SRR O HILZEVR L — 7, WIALZRHR . 22 BURE 0 VL7 AL a5 b X R v Fe Y 247 600~
800 =K, #/rHh Xt 800 =K (K 2a) .

1998 £EKAT A R R et PR M i A2, A BAE 6 H 12-27 H (BB 1 BUlgR) - 7 A
17THE8H 2 H Cf2BigR) (Bl 1b) o PIBHERT #RFER O AL 6 EE (& 2by ¢
B 2016 MG Y R I R o SR 1 BOMERY, RS AR YLV AL AR PG AL St B T PR E A 600~
900 Z2K .\ JEE 1000 22K LA bo 58 2 BUHGRY, SRPERY HILEWIALAREE . 2B 0. TP iaE i,
PERVEA 400~600 =K. JH3H 800 =KL F.



Bl 1 2016 4F (a) K& 1998 4F (b) 4E 6 HZE 8 H 20 H 107.5° ~120°F P H A& (BAr: mm) K255 - A &)
Fig. 1 Profile of average daily precipitation (units: mm) along 107.5°-120°E from June to August 20 in

2016 (a) and 1998 (b)
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Fig. 2 Accumulated precipitation (units: mm) during Meiyu in 2016 (a) , during the first (b) and the second

(¢) period of Meiyu in 1998
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Fig.3 Mean 500hPa (black solid lines)and 200hPa (shaded) geo—potential heights (units: dagpm) and 850
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