W45 % 55 1M A % Vol. 45 No. 1
20194 1H METEOROLOGICAL MONTHLY January 2019

BT B 5 BRIE 55 2019, & IR B8 Rl vk B 43 B R T R K B A IR LT A% .45(1):38-49. Yang S N, Cao Y,
Chen T,et al,2019. Causes and focus points of forecasting the scattered rainstorm of Typhoon Soudelor on Day 2 after landing
[J]. Meteor Mon,45(1) :38-49(in Chinese).

EXAEFEMXBOSHERTRERHRERS

WA % B K A& & H IRk

EARXA L+ 0,4 100081

B’ OZE: MWLM, TR VORI s S 5 A 5 K IR B DL B FNL 4047 B8 45 o & XU 95 it 2
T 2 I K T AR 0 A7 G 36 R 3 B IRV B W L 3-8 2 A DR R0 R HR A T R B UK H R TR A0 A A R H, R
BB A AR ¥ 45 25 . NMC By 24 ho@ oK i A B A A BT e B A B A B2 eI 4 - BT
T4 DX TR 55 S L 7 s BRI 2 i AL M D . A2 BRI R IXUTE X Bk 25 4 52 ) iR R K A B R Bl ) KR SRR A
G RACM A AT X . & XA TG R X5 2 R )2 A6 W0 45w 5 A 2 . L) A B /K B 55 10 55 Fm ORn T UTis 3 X, T4 Ot
XF 5 UGS AR R R X FR 1 B R AR Y ) PR AR AN L 6 XU O B 3 R 2R A T 5 A K DT A O R 1 R T S R
TEHIEAE R o W0 VTR 16 S WA 5 B 7K ™ Az B S T VD26 0 1) J o iy R WR1 ol I 28 i I 4™ o T4 53 ) b S W 5 38 R R
TR IR W HE TR Y R B a1 AN B T O A BN, S B AL T R W R . B KUB Rl YR H A 1obE B R 0 B IR S AR B X
e X FR M XA AR 2550 L IBE TR Y R ST R A . AR X BRI R R R R A R OK T X ARZ KU E S S R A &
T4 A D 5 R R TR A R A L U E T KU 20 R R K T DX, R R X R b R KCEL A B IR A FE A 5 R K U MR E W
IR SR I 23 X T U M DX AR R

KI5 KB A0 BOPE 2 T L 5 b WK TR R 56 B85 T A L T

FEDES: P4ss NERARERD: A DOI: 10.7519/j. issn. 1000-0526. 2019. 01. 004

Causes and Focus Points of Forecasting the Scattered Rainstorm

of Typhoon Soudelor on Day 2 After Landing
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Abstract: Conventional observation data, quantitative precipitation forecast (QPF) data of numerical
weather prediction (NWP) models and NMC forecasters, and NCEP FNL analysis data are employed to
verify the QPF and study the causes and forecast focus of the scattered rainstorm of Typhoon Soudelor on
Day 2 after landing. On Day 2, rainstorm of Typhoon Soudelor was relatively scarred. QPF of NWP mo-
dels all had obvious errors. Although 24 h QPF produced by NMC got many good corrections compared
with numerical models, it still showed false heavy rainfall alarm or missed rainstorm in detail. Because of
the forecasted location of rainstorm was more southerly than observation, there exited false alarm on the
south side and missed rainstorm on the north side of the heavy rainfall. Impacted by environmental condi-
tions and asymmetric structure of the typhoon, the favorable dynamical and water vapor conditions distri-
buted in the north side of the typhoon and the eastern coastal areas. There were two strong convergence
belts in low-level troposphere in northeast quadrant of typhoon. Between the two convergent belts, weak
low-level divergence and downward motion were seen leading to much weaker rainfall in this area. Fore-

casters underestimated the asymmetry of typhoon structure and the inhomogeneity of wind field. So, for
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the weak rainfall area around the typhoon center and between two convergence belts, they obviously over-
estimated. Induced by topographic effect, heavy rainfall emerged continuously in Zhejiang coastal areas.
And then the rainstrom evolved into a spiral rainband along tangential direction and extended northward.
Forecasters omitted the tangential evolution and outward transportation of spiral rainband forced by terrain
continuously, which resulted in the missing of rainstorm in the north of Zhejiang. The forecast key points
of the Day 2 scattered rainstorm included typhoon’s asymmetric structure, non-homogeneous distribution
of wind, evolution of spiral rainband and terrain effect, etc. Larger-scale heavy rainfall distributions were
decided by the asymmetric structure of typhoon, while for refined locations of rainstorm. the evolution of
spiral rainband influenced by non-homogeneous low-level convergence and location of low-level jet was very
important. Thus, terrain can not only amplify rainfall in local areas, but also have effects on downstream
heavy rainfall.

Key words: typhoon rainstorm, scattered rainstorm, quantitative precipitation forecast (QPF) verification,
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Fig.1 (a) Accumulated precipitation from 08:00 BT 7 to 08:00 BT 11 August 2015 and 24 h accumulated
precipitation from (b) 08:00 BT 8 to 08:00 BT 9, (¢) 08:00 BT 9 to 08:00 BT 10,
(d) 08:00 BT 10 to 08:00 BT 11 August 2015 of Typhoon Soudelor
(TC track is shown by red dots, and the last four dots linked by dashed line indicate the locations of

depression circulation center after Soudelor became tropical depression in Fig. 1a)
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Fig. 2 The 500 hPa geopotential height (black solid line, unit: dagpm) and 850 hPa wind (wind barb)
and wind speed (shaded area, =12 m + s ') of Soudelor at (a) 20:00 BT 8,
(b) 20:00 BT 9, and (¢) 20:00 BT 10 August 2015
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Fig. 4 Quantitative precipitation forecast verification of (a) 24 h QPF of NMC forecasters

and (b) 36 h EC numerical model forecasting

(Colored dots represent observed precipitation of different precipitation grades and forecasted precipitation is shown by shaded area)
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Fig. 5 (a) The 500 hPa geopotential height (blue solid line, unit: dagpm) and 850 hPa wind
(wind barb) and wind speed (shaded area, =12 m+ s '), (b) 925 hPa divergence (shaded area,
unit; 107° s~') and wind (wind barb), (¢) 200 hPa divergence (shaded area, unit; 1077 s ')

< s DA ORUE AT

and wind (wind barb), and (d) 850 hPa water vapor flux (unit; 107" g« ecm ™' « hPa ' « s ')
and wind (wind barb) of Soudelor at 14:00 BT 9 August 2015

(Red dots and frame in Figs. 5b and 5c¢ indicate the location of TC center and weak dynamic condition

zone respectively, vertical cross-section in Fig. 6 is shown in Fig. 5b by dashed red line)
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Fig. 8 Automatic weather station surface wind (wind barb) and
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and (b) 22.00 BT 9 August 2015

(Shaded area represents terrain distribution and blue line shows surface convergence line)
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Fig. 9 Conceptual model of precipitation and influencing systems of Soudelor

on Day 2 after landing

(a) initial stage, (b) later stage

(Blue solid line shows 500 hPa geopotential height, green solid line and arrow represent 200 hPa trough and

upper-level jet, respectively, red solid line indicates the TC circulation, yellow and blue shaded areas

represent low-level convergence and divergence areas respectively, purple ellipse is upper-level

divergence area, gray arrow represents 850 hPa flow field, blue dashed line indicates the spiral

rainbands of TC, green shaded area is heavy rainfall area, and the dispersion

of TC spiral band is shown by sky blue arrows)
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