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Abstract

In late August 2012 and early September 2019, the Liaoning region was affected by Typhoon Bolaven
and Typhoon Lingling respectively, experiencing two rainstorm events with different intensities. In
this paper, typhoon track data issued by the China Typhoon Network, ECMWF reanalysis data, and
observational station data in the Liaoning region were used to conduct a synoptic diagnostic and
comparative analysis of the two rainstorm processes in the Liaoning region. The results show that
Typhoon Bolaven caused rainstorms in the central part of Liaoning, while Typhoon Lingling led to
rainstorms in the eastern part of Liaoning. The precipitation amount and range generated by Bo-
laven in Liaoning were larger. During both typhoon processes, the typhoons moved along the pe-
riphery of the subtropical high. The air with high temperature and humidity converged with the
cold air transported southeastward from Lake Baikal, resulting in precipitation.
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B R R AEAE BTGP L — R B A IR O S5 R 5 e E i e, BT SIR I & BRI KRR
T A R E MR AERK T ERREGF RN AT [1]. b B & RGRFRRA R E AL i <Uie, 2+
[ AR LA E it X R KT R E MR 2 — (2], HEIRBUE RG] R 2R A AR AL X R 1 40% [4]. db.L-
ARREFEHURK, FHRICVEE, ENAEITREZ ML LG R G KA IR 5] 52 /A S AR 7T
TAR, LAl 50 FARHT, JUKRBFTIE T & XS 26 R GE AR LA AL 7 B8 2 R K B R R R 4]

T AN T EAAE X e i, AL EHEAL A, AR B0HE, R A TA 2100 km, A2 AAEHLIXIE %
b L & KGRI RO, B R ATR AR R EVE R s N RAE @Ik 1 EURIRR, B0z 2012 455
15 S G ARG BRI, ILTEZRKNIIEER] 1652 TN, BMZET 71 N, ZREHIET]
13.5 HABL, BEIRAEFARKIER] 2521470, HTHMILTHX & IR, PERT . SREEANIE ) R FH R
SN X 6 R AF[S], AL L& KPR, ASCEXT 2012 4R 2019 SEP AN ERARAHBL
B EGR AR M CFE” RN T X R RS, WA ST T T — BN N2
WA L b, R AL B KOG T X K B2, DOk TAEMEE & B k3R 4275

2. EREAE

AT BERMESE: (1) E & XM (hitp:/tedata.typhoon.org.cn)fE ) 2012 4EH1 2019 4F P8 JL A7
o SRR EIEE6]: (2) BRI HIEUE Btk 0 (ECMWF) ERAS 2 ERFF 0 #r R, 2 HER
N 0.25° x 0.25°, BFIE] R A—H 4 ¥(00:00, 06:00, 12:00, 20:00, HFEUTC)): (3) LTH 624
B A GOk H B KRN 1RI4) BT S O FAE TR FEARAL LI AT & K F 13545047 S
A (METAR)FIRF R L4 745 (SPECT) . [ v e s A RE AR AR S 4, BRI (R 3578 2012 4F 8
HA2019 99 H, AR, AL (BIT).
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Figure 1. The distribution of the 62 national meteorological observatories in Liaoning province
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Figure 2. Track and intensity of typhoons Bolaven (14:00 BJT 19 to 20:00 BJT 30 August 2012, red line) and Lingling (08:00
BJT 2 to 08:00 BJT 8 September 2019, blue line). Time interval is 6 hours. Tropical depression (TD), Tropical storm (TS),
Severe tropical storm (STS), Typhoon (TY), Severe typhoon (STY), Super typhoon (Super TY)

2,202 8B 19 H 14 BE 30 H 20 BI&X “HhiA” (LI%%)F 2019 F 9 B 2 H 08 AfZ 8 H 08 RIEX “¥
B (K)o REE, BTE)ERE 6 Bt, AT EE(Tropical depression, TD), #47 X & (Tropical storm, TS), 5&
T XL Z& (Severe tropical storm, STS), &MXl(Typhoon, TY), 38& X\(Severe typhoon, STY), #B3E& X.(Super typhoon,
Super TY)
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Figure 3. The accumulated precipitation (unit: mm) in Liaoning Province: (a) 08:00 BJT 28 to 08:00 BJT 29 August 2012; (b)
08:00 BJT 7 to 08:00 BJT 8 September 2019, the cross indicates Shenyang Taoxian International Airport
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Figure 4. Geopotential height (unit: gpm) at 500 hPa: (a) 08:00 BJT 28 August 2012, (b) 20:00 BJT 28 August 2012, (c) 08:00
BJT 29 August 2012, (d) 08:00 BJT 7 September 2019, (¢) 20:00 BJT 7 September 2019 and (f) 08:00 BJT 8 September 2019,
the contour interval is 40 gpm, shaded areas exceed 5880 gpm

4. 500 hPa BB EE: (a) 2012 5 8 B 28 H 08 Bf; (b) 2012 5 8 A 28 H 20 Af; (c) 2012 ££ 8 A 29 H 08 A¥;
(d)20194 9 B 7 H 08 BF; (e)2019 % 9 H 7 H 20 BF; (H2019 % 9 H 8 H 08 Bf, #{i: gpm, F{ELIEFE 40 gpm,
BASZIX> 5880 gpm
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Figure 5. Geopotential height (unit: gpm) at 850 hPa: (a) 20:00 BJT 28 August 2012 and (b) 20:00 BJT 7 September 2019,
the contour interval is 40 gpm

& 5. 850 hPa (U= EH: (a) 2012 4£ 8 A 28 H 20 BFFA(b) 20194 9 B 7 H 20 B, Bfi: gpm, ZH{ELZEFE 40
gpm
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