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Abstract

Typhoon occurs the most frequently in midsummer over China, and typhoon precipitation is an
important part of precipitation in China. It is generally believed that after landing typhoon wea-
kened, the accompanying strong storms and rainfalls will also be weakened. However, sometimes
heavy rainstorm appears while the typhoon intensity weakens. This paper defines the “weak ty-
phoon heavy rainfall” event, that is, the tropical cyclone does not reach the typhoon-class intensity
(averaged wind speed of the tropical cyclone in 2 minutes is less than 32.7 m/s), and daily preci-
pitation at each station exceeds 100 mm (the heavy rainstorm level). And by exploring the predic-
tability and interannual variation of WTHRE, the results show that the abnormal warmth of the
Barents Sea in the early sea temperature field caused the sea ice to decrease, which made the cold
air activity southward, and cooperated with the positive phase of the previous 10D, which leads
the cross-equatorial airflow enhanced in summer and a large amount of vapor transport north-
ward carried with the South summer monsoon, which increases the precipitation in China. The
combination of the La Nifia-SST signal in the background field of the PDO cold phase and the wea-
kening of the West Pacific subtropical high caused the increase of typhoon affecting China with
weak intensity, which induced the WTHRE.
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BERREEGRKEZEMY, MEREKERERKNEZEHRESY, —BIANEGREHREE, HE
PERRRBN R EHSHEZ IR, EAR B HIE KRR R K R TER KBNER
RIBLR, A GXFMIRN “FERKRN” BKEM, PRFSIR209FEF OBRRKRERSE
32.7 m/s (APRZER G REE), HEEAHBKERIT100 mm (BIERKBRNER)KNHH S RMFEKE
. MBEFE “FHERKEN” BAHERTLRETTHRERTTEHRR, ERKRA: HEREE
BB SRR S BORKRD, BASSIEMME, FANEAHEERERTFEMESBNE
FFESMYE, FEEBXTEERERE T KEKR S L, ERERKEYN. TaTHH R AN
REFEES A PFEIRERENRSHARE SZEHRENERYEE, BEMRE, BR “FERAK
BN FF.
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1. 5|18

£ KU AR BRTE Ay AR s PRI B —FRRI 2RSSR, AR R R EN A AR E L .
HHEE R &R K E R —, BFEE RN RS X A2 d R 6 ), i X I
ol & RERG T Hbr, EIEAFRRER G RGN KRR S 5H, BEmE st e k5, i
T, W TR E R AT K

6 i A ] 1 £ AR AR AT SR BR PR K . 80% 1 & KUk N Kt f5 ol =2k H N S I 50 mm A2, o,
30%LA_E H 2 Al IE 200 mm PA_E(CRERRN), 9§ 1977 G LLAT R /K IE 3% 204, fEFRE 7 X H N E3A 1000 mm
B R, 6 X5 6 XGEMA [ 1]. 72X R B VR 1) KBt Fe AR th, Beir SUleRE K £
TRBEKMEES, SRKEERENITR2], FAREZEDR] 4EAH T 52 RBML R, AN, 6
PRI B PR ity B 7K 2 5 IRUBEE ZON] B /K DR AR B B2 — 38 s B KA RS [S 1@ e it & K Z I TE K T %
KA S PR T G AR BN T R BRI B EEDTRR N 2510 o 1T 75 X0 A 7K i B 08 31 K R MY 9 B
G RELACT & R K FETA & RRKEMEKFR g, EERI, X “5596 K7 B
R R RN S 6 KR W K B EZH S, LHREAR G R RIX, XRHT “FHE KRR
W7 FEKFREA R .

DOI: 10.12677/ccrl.2019.84041 366 AAEAR I I i


https://doi.org/10.12677/ccrl.2019.84041
http://creativecommons.org/licenses/by/4.0/

KA 55

2016 FAEMRER E I TH M Z XIS 1614 5 H R “BE287 , AU G R E T 1SR 1 58
BEK, FEHAE Bkgs)a, S2HES A RIS AN SN PR R, WL S22 1 R A K, AN
w2 L AR B ) 0 B T o SRABIXAE I 65 IR 55 i PR 5 B 7K AR A S0 TR A& AR R T PR o
1M H AT 6 KTk, 202 TR A S & X, S8 EaRE, IR R — =R W & B s
oy SREERRANERE R R B AT SRR O, H AT R BT 1 o 6 KRR TR, % T & XU B Fili
—EAEUIGE, B2 AN A G KR A KR TR 6]

G IRAE AR R ELREAT RBENER RS, R TAERMESOR L ZRA, S 2t b & KUAHOGEE
WHIHLEERE T, SR SCZAX MR TN A, JEHE K KB R (7~8 ), X “§56 MURE " X
IRk 6 AR S A K AEREAT W] TR A AR T

2. RS

A SCHT R B K Bk B SR A O AR IR 756 AN Gtz H K BOR. A SCRT I & XL
P o E S R “ CMA-STI #vity Uie i FEBR AR B 52 7 Sk B 1949~2013 4E V0 K-F V(5 il
FRAE LAE, 180°E DAV )M I AT AUHE « R AUFA IR B Rk Dy 58 [ Bl 2 34 B 4R o o0 AR AUBIE 2 AR ot
(NCEP/NCAR)WIIZ H F ot vokt, BdEAr @Y. iRy, Kb, 5%ER 2.5 < 2.5, khigik
A 1958 45 1 A~2013 £ 12 A

AR Ren Z5[ 7142 HU ) Objective Synoptic Analysis Technique (OSAT) /7 AT & KUE K ) 43 25
Ixt “55E MKW FEKHLF(Weak Typhoon Heavy Rainfall Events, WTHRE) & X 41 T :

1) B SNE 2 43833 O B R KUEAS A2 32.7 my/s (RPRIE B & K(TY) 58 ) s

2) Bk H K E B 100 mm (RIE S KN 5).

TR SRR SR FH 2 SR MEB 0 A i i . HEEABME R T EE - AR, F— Mk
A AR R AT, BT PR AR AR B bl ARG, 2 JFOR A MR AR B bR T R R IR AR B 5N T A P EE LI
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BTG R A R B R AR B, I HBE AR TR R AR AT S R R AR =, DA ORIE TR
B fE —HAR LR R RN . RIEIZED 2 n B IX AN AR, AT RLZS & B 0 % W H Pk H
T 51
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3.1. BE “SARNARM" BKEHIBNOFRERFRERL

N T K E WTHRE 530935 UL B 33047 3 SR i Fl R 7, SiiH 43 )82 WTHRE (1)
PRAELLET 751 1) B WTHRE 1775 838 M BB UARRAE, DhER BT R B 4~5a IR ER
M. AR, WTHRE &7 8% 5 AFERPRAEL, 176 1985 Z G ERRIRIEINR, KAMUIE N, 5 FiF
SIF38 A B e s X — R . 7E 1985 4E 2 B, ARSI LA N E, LB E WTHRE FJ “/KiH
7, 151985 2 Ja5, I8 = HERIEINR, 5 A FIE LR N 3, 28 E WTHRE [ “SA 7

3.2. TR B TR R 5l

NSRRI A, FRE NSV R A & PR, AR ST 500 hPa Hidg . K
I (Skin Temperature) A SR IR E AT, FFMNERT—H 9 HF 10 HSO - 1), 11 AR 12 HND -
1), FEERTHIM 1 AR 2 AJF+0), 3 AfM4 AMA+0), 5 Hf 6 H(MJ +0), LAKFEEE S WTHRE
SEBRES A PP A (L 1) 1R1 ) 37 v S48 P R - 14647 04
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Figure 1. Standardized time series of the WTHRE frequency in Midsummer China (red polyline) and 5-year moving average
sequence (blue bar)
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Figure 2. The interannual time series of the WTHRE frequency in midsummer China and the regression field of the temper-
ature in the autumn of the previous year (SO — 1) to the same period of the midsummer, respectively (a) SO — 1, (b) ND — 1,
(¢) JF+0, (d) MA + 0, (e) MJ + 0, (f) JA + 0, where the color is the skin temperature regression value, the contour is the sea
temperature regression value, and the green dot area is 95% significance level test area

[& 2. BB [E WTHRE SRR B F5 SAT—FEE(SO - DEIRHRE & FFRER @Y, 573 H @) SO -1,
®)ND—1, () JF+0, () MA+0, (e)MJ+0, (NJA+0, HbEENKELEAE, FHELNEEEVIE, FCIT
RXEABET 95%EE MK TG HIXE
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(EMPSST, The Eastern-Middle Pacific Sea Surface Temperature, 180°E~90°W, 10°S~10°N) % W%, I+ HFE
I [ AR A T i, [RIREHh, — BRFSERIFSER 3 A 4 H(MA +0), RILH T La Nifia LR HIE
5 BORIE S HIER 4 1 AR 2 HAF + 0), #EARE AT XIRAREY 7 95% 0 E AR .
A BE B 2 YEME S IR I A0 IE B e BN B ¥ 3 3803 IR (SISST, South India Ocean Sea Surface Temperature,
70°E~110°E, 50°S~15°S), MAEI—4F 11 AR 12 HND — DM EZAFH —HFSRFE—F3 A4 A
(MA +0).

AT AR R, TEACE IR I AL KPR AR BRI (PDO) A LA, [7 I 45 ST e il o 45
(1 558 355 ¥4 S S 3 R T R TR RR I B IR R, & La Nifa FHMIE S, XFE PDO B
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WL, (HigumE A a El Nino £y i X FRE = A 52 M) & K[9] [10], Carmago %5[11]H 548 HTE La
Nifia 4F & KUK 55 285 VLA B 6 RH(TY) . XFhFEKIEZ, & KBRS 5oL, MR T /1M PDO
AR R FE La Nifia 155, *HREKE WTHRE [MTIRIER .. b, AZ2EAE S0 1R TR 5
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Figure 3. The interannual time series of the WTHRE frequency in midsummer China and the regression field of the 500 hPa
geopotential height in the autumn of the previous year (SO — 1) to the midsummer of the same period, respectively (a) SO —
1, (b) ND — 1, (c) JF + 0, (d) MA + 0, (¢) MJ + 0, (f) JA + 0, where the color is the regression value, the contour is the cli-
matic state average, and the green dot area is 95% significance level test area

3. BEPE WTHRE SR F IR E 75 SET—EMZ(S0 - DEIFHABRE ZFE 500 hPa U HEHENEYTH, &
HHA (a)SO-1, B)ND -1, (c)JF+0, () MA+0, ()MI+0, (HJA+0, HPEHEAEIE, FEEASEST
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3.3. FRARBVRIEL

BT B SO R R F R0 08, S T AE H TR SR BEAR B TGRS, PR R AT 2 0iR
WERAERNE, ERAERE S, BT IR T SIS BB R E,  B 20 AN R TR R R E
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0% % 1 .

Table 1. Forecast factor of WTHRE frequency in midsummer China
# 1. BEPE WTHRE SR AOFRRE T

LB i [A] X 3% LI
WL (ENPSST) ND-1 RICK P (180°E~130°W; 30°N~45°N)
137 3475 FE (NEHgt) SO-1 Jb Bk (0°E~60°E; 50°N~75°N)
JHR.(BSSST) ND - 1 B il (10°E~70°E; 70°N~85°N)
AO 5 #(AOind) ND -1 WX /&
IHR(SISST) MA +0 R (70°E~110°E; 50°S~15°S)

e, JEIIE D 2 U R VA o AT 7 v2oet B A E X ) WTHRE AR S ) R A 5 A -
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Figure 4. Regression and forecast of the WTHRE frequency in midsummer China. WTHRE frequency interannual sequence
(Y); stepwise regression equation time series (Yb); slide the complete time series for 5 years, the remaining sequence estab-
lishes the forecast equation, and the post-report time series obtained after sliding for 5 years (Ycv)
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