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Characteristics of two torrential rainfall processes in Shandong Peninsula
in autumn under the remote effect of typhoon
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Abstract The characteristics of two torrential rainfall processes in Shandong Peninsula in autumn
affected by distant Typhoon LIONROCI (2010) and Typhoon USAGI (2013) respectively are diagnosed
and analyzed by using conventional observation data and NCEP/NCAR FNL data. The results are as
follows. 1) The synoptic situations and physical parameters that caused the two torrential rainfall
processes are of similarities and differences. 2) There are significant differences in the origins, tracks,
and intensities for the two typhoons. The heavy rainstorm happens as the typhoons move from Guangdong
to Guangxi after their landings, the upper northern cold trough, typhoon inverted trough, and shear line
at 850 hPa are the main synoptic systems leading to the rainstorms in Shandong Peninsula. 3) The
stronger southeastern air flow between the east side of the typhoon and subtropical high continuously
transports water vapor from the East China Sea and the Yellow Sea to Shandong Peninsula where the water

vapor forms convergence; the convergence at lower layer, divergence at upper layer, and vertical

s B #9:2018-11-29; &iT H#:2019-01-07

BESTE P EASL R WU R L T (CMAYBY2015-041) 5 11 45 4 40 % Bl 51 % 350 (SDYBY2014 - 06 ) 5 i ¥ 11 B 4% % i 3 % 3 5
(2014GNSO14) ; P i X SRHBe IR QI B4 0T H (QYXM201612) 5 A6 73 KIS R R W R G197 1 4 & VE 5 H (QYHZ201812)

VEE B RIS, Lo, 0 R R T AR, =52 DA S DA RS U R 8 T 5 79 237 S BF 9, whzhoushul @ . com



24

JEIIBFS A5 AR B PRIk

3 DR B S B B 45k 230 H7 85

ascending motion are favorable for the occurrence of the torrential rainfall; the atmospheric stratification is

unstable before the rainstorms; the baroclinic structure in two-layer or three-layer frontal zone produced

by the interaction between typhoon and synoptic system in the middle latitude and the intensification of

upper-level jet stream are significant characteristics of the torrential rainfall in Shandong in autumn under

the remote effect of typhoons. 4) For these two rainstorms, there are major differences in characteristics of

low-level jet stream, baroclinic structure in frontal zone, and unstable atmospheric stratification.
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Fig.1 Spatial distribution of observed 24—h accumulated precipitation equal to or greater than 25 mm (a. from 20:00 on 2 to 2000
on 3 September 2010, b. from 20:00 on 22 to 20:00 on 23 September 2013 ; units; mm)
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Fig.2 Hourly precipitation in Wendeng Station from 20:00 on 2 to 20:00 on 3 September 2010 and in Weihai Station from 20:00

on 22 to 20:00 on 23 September 2013 (units; mm)
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Fig.3 Tracks of Typhoon LIONROCK (2010) and Typhoon
USAGI (2013)

23 AREZEBAERPNRSER

SIATE I A R AR i AL AR 2 B K
FRBEMM R TIBH, R BR BT & AT, ROE
HAAML, (HABAFAE—E 2257 i 500 hPa KTJE #
(1 4ac) TR, BRI (LT fREAR S Rl ™) 5
ZRARAE 30°~31°N, HEL LA PUE ), Rl w5 79 A
LISOE Bt , & MFR AL T 8 w5 P4 e ], 2R 5 Ak
Tl v AL (PG ) i 5 P R A R, 5 AR
ZEE AR AL SR, WS e =1 B

60°N

v e —s— 3\“ L .4, ----- 4«:

WO Bt e

50 A «/ /@Vv_“z‘ - = j!‘ J

rF/Kv - “7\\ S

40 4 \—_V\ / J_‘;zfy’@ X \\\\\—
NEe/ Do

| NG8yg G5

30 X
/_Q\\K:// N~ S " -
e, Rl

20 4

60°N

50

40

30

20
100

ST L SR SR 5 B 8] ) R AR
P L 1 A0 B LU AR 2 5 SR AR ™ B2 W0 il img 55
FL /N, B XU R R =2 8] A i 55 AR R O T B A2
15 30°N BRI, AU SR G v 23 Ui BE 22 IR, © i
T AL, 12 C, KRR LR,
H-28 C, 850 hPa JE S, & XI5 1117 521
(850 hPafty @l i LT AR  INRFERZ G
MR LR , JE S B AW R (& 4b) s 5 X K
7 S, 7 50° ~60°N, 120° ~ 130°E fF7E 1% A,
AedUA — AU SOM Bl 5 A B v P I, 75 B KU
AR I A R R T B, A B A X, @l DA
HAHE 5 B, 152 dagpm LAY LLAE 30°N HflL,
30°N LAHS A 15 XURIT R i 22 10 ) i 56 2 1“0 L ZR
2 B A T I BAHS e s P B, 52 98 JXURE i i 2 Y e
S (] 4d) o fE 925 hPa (& 5) b, K
T REARAT B KUAR U T8 1) i i 7m0 2 0k
By BRFT , 7 Ll 2R 2 B AR T T A 2R g XL R XS R
PCARAC R AU B, RIS, 03~ L™ 52 i s 7
AR B AR R T AU, A ™ 2 MR A T 2K g
JRUXEE R T i il IR, T Foft 2K g DX 4 10 2 R )
ES R ESEA —E SRR Wi LR
R, R S USR5 B R A 850 hPa D)Lk 2

B4 201049 H 2 H 20 it & KW F 117 (a.500 hPa, b.850 hPa) Fil 2013 4£ 9 H 23 H 08 i & K “ K#H” (¢.500 hPa,

d.850 hPa) K TEH

Fig.4 Synoptic situation at 500 hPa (a/c) and 850hPa (b/d) at 20:00 on 2 September 2010 ( Typhoon LIONROCK) and at

08:00 on 23 September 2013 ( Typhoon USAGI)
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Fig.10  Upper-level (200 hPa) jet stream (colored, wind speed equal to or greater than 30 m + s™') and low-level (850 hPa) jet
stream (isoline and wind field, wind speed equal to or greater than 12 m + s™') (a. 20:00 on 2 September 2010, b. 0800
on 3 September 2010, c. 08:00 on 23 September 2013, d. 14:00 on 23 September 2013)
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Fig.11 Vertical cross section of wind speed equal to or greater than 12 m + s™'(solid line, units: m + s™") and flow field composed
of v and @ (units; =10 Pa + s™') along 122°F (a. 08:00 on 3 September 2010, b. 14:00 on 23 September 2013)
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