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A Study of Temporal-Spatial Distribution and Synoptic Characteristics
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Abstract: Based on the hazardous weather report, disaster telegraph data and NCEP 1°X1° reanalysis data
from 175 stations in Beijing, Tianjin and Hebei from May to September during 2001 —2008, the statistical
analyses are used to explore the temporal-spatial distribution and synoptic characteristics of severe convec-
tive weather there. The analysis results indicate that; (1) In this period, the wind force always reaches 7—
8 scales with prevailing northerly and westerly winds, the south-central and northwest of Hebei area, and
Beijing and Tianjin have strong winds; Larger hails often occur in Beijing, Tianjin and the northwest and
north of Hebei; Within 10—60 minutes, the precipitation easily reaches 20—25 mm, while during 130 —
180 minutes, the precipitation can reach 50—100 mm. (2) During 2001 —2008, the winds often occur in
May and June, the hails occur in June, but the short-time rainstorms occur in July and August; (3) Except
for short-time rainstorms, winds and hails approach to the Taihang and Yinshan Mountains and reduce
gradually from northwest to southeast. The severe convective weather has the obvious characteristics of
daily variation, a majority of severe convective weathers (62%) occur in the afternoon and early evening
(14:00—20:00 BT). (4) There are three main weather circulations: the cold vortex pattern in which

mainly appear hails accompanied by gales or short-time rainstorms, the cold trough pattern in which mainly
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appear strong winds with short-time rainstorm, and the trough and subtropical anticyclone pattern which

always brings short-time rainstorms. A weather conceptual model which is established through the typical

case has a good significance for weather forecasting.

Key words: severe convective weather, temporal-spatial distribution, conceptual model
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Fig. 1 The statistical winds during

May to September in 2001 —2008 in
Beijing. Tianjin and Hebei:
(a) average wind rose frequency (unit: %) ;
(b) the geographical distribution of maximum

wind speed at different stations (unit: m+ s ')
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Table 1 The mean frequency of main wind speed during May
to September in 2001 —2008 in Beijing, Tianjin and Hebei
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Fig.2 The statistical hails during May to September
in 2001 —2008 in Beijing, Tianjin and Hebei:
(a) occurrence frequency of hails with different
diameters against the time of month-dekad;
(b) the geographical distribution of maximum

hail diameter at different stations (unit: mm)
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Fig. 3 The statistical short-time rainstorm
precipitation during May to September in
2001—2008 in Beijing, Tianjin and Hebei:
(a) the characteristics of three-level precipitation
against the cumulative minutes; (b) the
geographical distribution of maximum

precipitation at different stations (unit: mm)
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Fig. 4 The statistical severe convective
weathers during May to September in
2001—2008 in Beijing, Tianjin and Hebei:
(a) monthly change; (b) dekad change
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Fig.5 The three kinds of severe convective

weathers during May to September in 2001 —
2008 in Beijing, Tianjin and Hebei: (a) daily
change; (b) the daily change at peak stations
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Table 2 The distribution of three kinds of severe
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in 2001—2008 in Beijing, Tianjin and Hebei:
(a) the thunderstorm wind; (b) the hail;

(c¢) the short-time rainstroms
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Table 3 The convection parameter values of three kinds of weather patterns in Beijing, Tianjin and Hebei
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Fig. 8 The conceptual model of typical
examples (a) cold vortex pattern, (b)

cold trough pattern, (c¢) vortex and
subtropical high pattern
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(A3 96) T i 2 TR (4220) R 2 RELLVEW
RINC69 26 2 F 5 B 50 HE B R R 1 b Y 52 ) Bk
I 5 TR 471 58 6T I e 41 DX 22 4 v 7 L K B 0 O A st
TEVG A 0] A< R 1w 8 08 A 0 35 Y H AR A RRIE
62 Yo Ze A7 W i X I 25 B K AE 14:00~20:00 BT,

(3) SLTRIAN ) 2R Ge e B & B8 iR K B 4%
Gy 7= A VKA S 6 I 7 X BLTE VS R T UE - 200 hPa
19 25 2R 500 hPa S 28 LIX . 700 hPa T2 X
—{f, B SRR 1 ~3 km X ) 2E. 850 hPa 5 500

hPa AR A7 AR H K, — 20 C iy B AR 5 ¥4 Al 7
RATEHAE T 7 A= T TR 38 X I 9% XA TE T
=AW A T AR 2R A TT 700 hPa TAIRIX —
. 700 hPa PIAZLL LLAR L 46 TH BE 4 W BE B o T AIG
R ) e AR R AT A U L e I T K AR T SRR A
& XA T 200 hPa @28 2 A 7 RS R M 2 i
75+ 700 hPa T2 9% X — ] , 88 s R A o

AR SCHT T AU XA B A ORI A B K
A 4 B A8 A0 R IR 45 77 T BE AR BRSSO 58 X AL AL
HJ7 LA o 2 — 2 BT S
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