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Abstract

Due to the failure forecast on a light rain of 8-9 April 2010 in Shanghai, the highest temperature
forecast is fault, the error near 7°C. In this paper, the possible reasons of failure forecast on the
high-impact light rain are discussed. The results show that: the lower (850 hPa) mesoscale fron-
togenesis slows down the moving speed of low-level shortwave trough, causing the shortwave
trough appearing a unusual “forward-lean” vertical structure during the trough movement, lead-
ing to the trough line of high-level (500 hPa) passing through Shanghai but the lower-pressure
system haven't and the light rain process sustains. Obviously, the unexpected phenomenon is dif-
ficult to forecast in operation. Furthermore, the forecast results have not been timely adjusted
when the early forecasts have already shown the significant deviations, because of the inertia fo-
recasting thinking. And the mesoscale analysis based on the numerical model products is not
in-depth enough. Particularly, the limited capabilities of numerical model forecast on the weak
process and its weather elements, are the main reasons for ultimate forecast failure. Finally, some
inspirations on the forecast of spring light rain in Shanghai and model using skill on the weak
weather process are shown in this paper.

Keywords

Light Rain, Weak Weather Process, High-Impact Weather, Failure Forecast

— RSN/ FZ TR R IR A9 R E IR

AL
LigFos8a, Ll

Email: schleiyu@hotmail.com, schleiyu@sina.com

Weks . 20174F6 H 160 FHBER: 20174F7H7H: KA HM: 20174F7H 10H

XEF|H: BHEL. — RGN FE TR JOR R RVHRD]. B8R, 2017, 5(3): 274-285.
https://doi.org/10.12677/0jns.2017.53038



http://www.hanspub.org/journal/ojns
https://doi.org/10.12677/ojns.2017.53038
https://doi.org/10.12677/ojns.2017.53038
http://www.hanspub.org

JijZEc3AN

R

2010FLFZ M4, EXT8~9H AR Ll X i — /MRS RMTIR AR, SHIH BRI
WELHAEILTE, TRRWEN. 208X — “BEMR” MREREMTRKRER, #1775 5
Pr, SRR KEFE(850 hPa)Mh RERE, RETREERERANEERE, HERIERGET
BRI BB MREEESW, SBEZ(500 hPa)fELBECTE, EINIEN(RKEKERS
AR BE) A R H- BIR RARER K HIBLAR s TR A KRB B AT TR E LB BmEN BT
REEAE, NHEERRNHRETRE BT ABEN, FrA RN R LR ER TR L 118
BAMESH R BLERZRTRARNEEFER . XEREESHT L XES/NWEERRAHE
AN FR AR BBCER TLRBE T

Xiin
AR, FRALE, BEMRRI, BmREKR

Copyright © 2017 by author and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/
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BRI B R R TR AR I FR S, & BRI FE R S M i i R O R ) R 5 18 3 T
B R TH[1]. AR, W/ ADNFEEFIRSRE, WA SRR, WEAEEN, iRk IR
HEIRA BAL 2 SO E 5 B WREE[2] [3]. Fsk b, TR 5 4 BRAk B M TE 52 58 46 B X6 TR 2
HRT, MWEEFHRASROEIIEA—E /AN, A E RO AT AT A 7= A 8 7 2R . 35 52 1
FIRCIAR S . W 2010 4F 9 A 17 Hi b nt A i 22 il ™ | E i — 3%/, By —4]. 2010 4 4 H 8~9
H & AETE g IX I —3% /8, BRGS0 55845 ) I (R R TR 2k %, B3R 6.6°C R BE TR R 22, iR
SR BT RS, N EIRRARZIANE, toh—H6,

B, AR RN, KWRE N SECR G, 1N B SR e [4]. (HUR, TR
(/N BN RS T2 W, N2 A BRGS0 I T AR 1 X (1SR 0 5 i 55 4 B R 34 0
DRI, 2 22710 2 A IR /NI 25 45 55 R A R P TR T R A b 2, TGS TR 2R 1 AN 481 P SR IR 3 A
WU AN 2R Ay A BT ) A 2 B 2 —[5]-[11]. ASSCx) 2010 4F 4 H 8~9 H _bifg— /N i PR FilAi 2% 42 14 Ji
AT 7RI 04T, BAEX H G Bl X I (%35 2 58) 17N R R A R T 700 A it 2
2. XM REL
21 IRRREE

2 B AR RS A R AR SRR DI AR L i, B HIX [ 2010 4E 4 A 8 HIF4A N T 49 4R4im ,
HFre s 9 AL, ERE R ARMKEL 1.2 mm, J& BilEi X &2 % IWIK/NR R . H,
9 H4Am (& E B A NS iR A 1.2 mm (B 17 O3 X #9448 S0 X)), R 98 i 45 59
(TR RIZ/DI FEKEAE 0.1 mm), RN “EBEBN” KK L), HEHEIZ S, WA 3~4
%, EREERE 12.4°C. RIKRE 9.2°C.
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Figure 1. The sum precipitation of Shanghai (a) and the hourly precipitation of Xujiahui station (b) on 9th April, 2010
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Figure 2. The typical circulation of Yangtze River rainfall caused by short trough at 500 hPa (8"

April, 2010)
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Figure 3. The vertical structure abnormal “forward” changes before (a) and after (b) the shortwave trough
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Figure 4. The vertical profile of temperature and humidity over Shanghai by
east-west ward at 8:00 on 8" (a) and 9" (b). (A: the location of Shanghai, Contours:
temperature, Shade: relative humidity)
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Figure 5. The vertical profile of frontal function over Shanghai by
west-east ward at 8:00 on 9" (shaded: frontal function, flow field: wind
of u component)
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Figure 6. The frontal and 850 hPa vortex system before (a) and after (b) the trough transit (contour:
temperature, D: low pressure circulation center)
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Figure 7. The distribution of wind profile radar from 8:00 on 8" to 20:00 on 9'" (there are easterly flow under 850 hPa at
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Figure 8. The distribution of Shanghai radio sound at 8:00 on 9" ((a): observation, (b): forecast by NWP)
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Figure 9. Without precipitation in Shanghai on 9" daytime forecast by several major NWP models (left and up: EC ensem-
ble forecast, right and up: JMA model, left-down: T639, right and down: WARMS mode of STI)
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Figure 10. The successfully forecast of Shanghai front (a) and 850 hPa
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