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The Relation between Atmospheric intraseasonal Oscillation and the
Continual Backflow Rainstorms in Guangdong during the First Rainy
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Abstract In order to make better medium-term and extended-range forecast of continuous backflow rainstorms,
wavelet analysis and Lanczos time filter were used to analyze the relation between daily precipitation and
atmospheric intraseasonal oscillation during the first rainy season of Guangdong in 2019. The mean circulation of
two backflow continuous rainstorms over southwest of Guangdong during April and May and its low-frequency
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propagation characteristics were analyzed and compared with the frontal type continuous rainstorms over north of
Guangdong during June. The results show that the two continuous backflow rainstorms near Yangjiang from April
to May and the precipitation during the first rainy season exhibit quasi-23-day periodic oscillation. They are
continuous backflow rainstorms with or without the influence of cold air, and their corresponding atmospheric
circulation fields and low-frequency propagation are significantly different. During the continuous backflow
rainstorms on April 12-14, there were stable "west blocking" and “east blocking™ at middle and high latitudes at
500hPa, which made cold air continuously move southeast from the south of high pressure transformed over the
East China Sea, and the convergence asymptote of relatively dry and cold strong southeast wind, and the warm
humid southerly wind from the mid-southern South China Sea by Indochina Peninsula was formed near Yangjiang
at 925hPa; During the continuous rainstorms on May 23-26, there was a stable high-pressure ridge over Eastern
China~East China Sea~ Yellow Sea at 500hPa, which kept Guangdong in the southwestern airflow came from
the plateau trough for a long time, and Guangdong was in the southwestern of degenerative high pressure ridge
from the East China Sea and in front of trough from Beibu Bay to southwest of China on the ground, and the
convergence asymptote of strong southerly winds which came from Bay of Bengal centered in Yangjiang and
southeast winds which came from east of the Pearl River Estuary, was formed at 925hPa. The low-frequency
northeast wind (Southeast wind) from the south(southwest) of low frequency anticyclone in Central China(east of
the East China Sea) was gradually strengthened southward, merged the enhanced low-frequency northerly
(southerly) winds which came westward from western Pacific near 1409 (eastward from Bay of Bengal) in the
southwest of Guangdong. And they encountered with (without) low-frequency eastern wind from the north of low
frequency cyclone propagating northward from the mid-northern South China Sea, and finally resulted in the
continuous backflow rainstorms with (without) obvious influence of cold air. But the frontal type continuous
rainstorm during June was affected by convergence between cold air induced by deep East Asian trough and
southwesterly from Bengal Bay. The enhanced low-frequency southwesterly propagated southwards and eastwards
to Guangdong from mid China and Bengal Bay, and low-frequency cold dry northeasterly winds from the
periphery of the mid-latitude anticyclone, converged at the south of Yangtze River or the north of South China Sea
and leaded to the happening of the continuous rainstorm during June 9-13.

Keywords Continuous backflow rainstorm, Circulation characteristics, Propagation characteristics,

Intraseasonal oscillation

1 3|8

2019 7 REN AL T 2K, SEENZHILLEE. ™ENE S5 AR
s i, 5 7 23-26 R RE A A T ELEREW, FHVTTHITIIX . BHAX . FHPGE FEE
HILTRERRW, KB E R K E, HEXARE M. BRI EH, oL
W, TIX . X RERA KR, BT ESVE R R A 10 FE-EmoK, S ANRAER
TR 7= 3 S B A 5 o R I, e e I 0 2 5 W O R 1) R B A A A T, e TR
BT 1SR R SRS N E L,

BT r AT R AT 0 AP E (Er Rl RN g5 41, 1986; i 7 &E%%, 2016) :
—RBA TR~ B E R NHRE RS T, 57— E5 ARG RN X B W . B X
T T SRR, MO PRI B, TR S A A B M e . H AR E ROl S5
HR AT P A BREIAE TR ABE 2O B [X 2 W PRI IO B 70143 PR, v 20 6 b R A X ) it
AR EARNE (FSLESE, 2016) K SLAEF R X B WO T 2T FE NS 2 —. [
TN WA R R BEX BN —F (T RE SRR RERATIREARTF M) RS54,
2006; MEARHAIEGURIG, 2014; fA[S7E%%, 2016; XUHGaE4E, 2019; sKiFIE%E, 2019) , &
— M IAE4 A W ~5H i h), FEEN RN I AR R P KRR A B ko i R R . —
HEOUR, HOLERRE W RN — A A e 2 HsE, BHEERBHE, mE—RATS

2



MR KLU BT B R X 2 i . (HE R RN 2 T A TS ABANEG, Eriuife T A
W R S, 28 I RN I AR B SRR T F N vV p SR AR E R e A, AF]
PRI SR AL, G EEm KR B EN (REIESE, 2015)
IR ik, A 06 BEEAF 7R 38 % T 3 18] (1094 25 05 800 B Lo L R PR AR ALE 557375 [ 9 2 RN ROV I
P IEIRER, MR s (R 2 WY ) TR i %

KT [BIPF W R A I KA 5 P R JERFE A 52 (PRI 5, X6 (8] 90 28 W9 IR 74
G B BRTEAR AL [BIJ  WY (ORI 70 B WA, 7R AR Rl B N I A R s A . o, akad
AR SFOR (20060 XAk R R B IR 7R R, SR BRI EPMREA TR BAL )R
NP IR, AEAT SR PRI TS s 1, 7E R KRS 8 ERT. 9KsPIREE (2009) RIL
[ v4 255 7 R IR AU AH I8 7= A R 5 i A A A ROBEAIR R ANT) AR, (A b H 30 [ 3 5
Bk FE . iS4 (2010) XA Ab— IR FZR B 5 WL RE M /0 AR B, % SN R AR 70 Hi THI VA B
JE 0, BT B R S R AR RIS R R S A E I B B TR sk SRS
(2009). FFEHEIFIEIGIE (2014) XHERERZEWNMF TR, BIREN 2 RAEEES
BER G, ESAENE R B RN EEXHR R GG shid s nl i N AR I R A, e A H TR
PR A A B T KRR 2 2 i R A 38 ol . 1 FRE TR ok P M T A 4 P O RS SR 5K TV 48
& (2019) BT T 7R Z R R 25 X5 78 e USRI B X B N ER A R IR Z 58 A 2
T, mEs) N R AR FE R X F W e . Rl A BN R4 A SIS SR A [FR
FWHERM . H4h, KT ERRMEAGTFE SRS RN AR 2 T, FEMN ST
TE R R CPRas, 2012, MRMEAE, 2017) . MBS GRS, 2006; g 22,
2013; 1REASE, 2016) . (RAHRFHRHME (R P45, 2007; RGN, 2011; #E%,
2012; MR, 2013; fARERAIGKEFAL, 2013) JFE T L7, (HIe T IELE R 2/
AT AL R AL (R AT 8D

20194F4~6 ) R & HIH I 73R UL LRSS R WIS, Ha~5H HIRIEL RN 32
HITE R, 60 BB ARALE, X SRS 3% B RN B AL B
MBEEHEAR, Bk g mRs H 2R E TRt (ECMWFZI S (0.125° X
0.125° ) . NCEP_GFS (0.5° X0.5° ) ) 7E e A TR B 20 8 X 3 19 37 HH LA 78 e 20 1 o
SERWYER. VPP 0WERW, 4~5AMNESRENHEAEENETEMERAX, 67E
CRRWONBMMNEN. A4, 4~5H WIESEE WA PER 2 200959 AR AT KL
HRESRIRZEN S KAFTHRG IR W{T? 20194E /2K TS5 H5HE K, B4 KE
TEZE AR ACHT e BT 7R 75 i 38 79 37 328 288 [ 2 0 0T 02 F T2 35 BR 3 3 S AR A% BB RE AR (]
A2 EATS56 H T RIGEEmALE L B WA AR ? B, ARSCE S 7201959 R 1)
AR KR L PR RN S KRN NIRGICR, HX4~5H Hiz&E sl %W X6
H 5 5% TN A TE] 94 2 S5 31 SRR 3 B AR #5 S5 Z R XS AR R AE AT 1%
Ee o, DAHASAA JE T 25 A VR 8 42 [l 90 55 W 1 -5 s (B TR $R 11 555

2 ZIRERE

BRI EER: (1 201944 H1H—630H ) AR &486ui % HE/K. AIEP). i
JE(T) ZEXHRE () TR, BATRA) ARE IR RN ESE T8, (2) NCEP/INCARIZ H i 70Hr
%R (25° X 25°); (3) % [H NOAA ML Bk & 48 #F 7t 92 46 = 2 fit ) OLR ¥ #|
(ftp://ftp.cdc.noaa.gov/Datasets/uninterp_OLR/[2020-02-05]) »

K FH 25 74 £ (Mexican hat) /N A #: (2200958, 1999; EZESE, 2009) 73 #iNtA] 7
HIP)JE BRFFE, >R Lanczosi) [A] €3 #%  (Duchon,1979) HEATICAMIE I «

T 232 T T O R 1) S SR FH W A ' 55 (2006) () i€ X, B “7E4E H B R = ] (08 :00 —
08 :00), JLJ A48 N BRIk i H N EIAS50 mm BA_E3E, Bz A 55 8 ;0 24 50 H 24 sk
FHABAN IS R IERNS &, FRZHEANABW. T AREEWHF23 d DLEE FROy—E
BRI, 7

RTERANENSE] REIRE T ARICT “W A8 AE” , EIZERELSH HIH,
P. T, e = ZRM24/NARL (HI+AP (FFED « -AT (BERD  -Ae (BRI D IR K BE,
AMNER R P T, eff —ZERIOR R WIS 2 A EE R (KD .



®1 A=NBRERINNFHE

Table 1 Definition of cold air intensity levels
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EET >8.0 >10.0 >12.0
iz >6.0 >8.0 >10.0
thi >4.0 >6.0 >8.0
5 >2.0 >4.0 >6.0
%55 <20 <4.0 <6.0
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Fig.1 (a)The daily precipitation averaged at 86 stations in Guangdong from April to June 2019 (unit: mm), (b) its wavelet transform

coefficient, based on the Mexican hat wavelet, and (c) its mean global wavelet power spectrum. The bar and thin dashed line in (a) is
daily precipitation and filtered precipitation between 7 and 30 days, respectively; The light and dark shaded areas in (b) represent the
regions with statistical significance at 0.10 and 0.05 levels, respectively. The cross-hatched regions at both ends indicate the areas with
boundary effects. The dashed line in (c) represents statistical significance at the 0.10 level, based on the Monte-Carlo method).
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Fig.2 The cumulative rainfall of three continuous heavy rains in Guangdong in April-June 2019 (mm) ((a) April 12-15, (b) May 23-26
and (c) June 9-13).
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