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A Study of the Movement of Cold Fronts and Associated
Precipitation Along the Coast of Southeast China
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ABSTRACT
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In this study, General J. J. George’s method is adapted for forecasting
the movement of cold fronts along the-coast of Southeast China.

As for the movement of cold fronts parameters of prediction are
based upon the current 850mb charts according to the following

(1) The height difference between the reference point on the front
and the points 600 miles east and west of the front at 80mb chart is
measured and a correction is given according to latitude.

(2) The temperature gradient at 850mb is measured from the
reference point on the front to the point 600 miles northward.

Concerning of precipitation forecasting, the prediction parameters

850mb. The moisture parameter is defined as a tongue of moist air at
850mb in which the dew points are from 0°C to 10°C for light rain, and
10°C or higher for thunderstorms. The height-change fields within 24-
hour are obtained by subreacting the previous 850mb chart from the
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current one with an interval of 24 hours
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Table 1:

A working sheet for cold fronts movement prediction
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Taltle 2: Coefficients for latitude correction
B OB TERE | & B | TERK
50 0.55 35 0.74
49 0.56 34 0.76
48 057 33 0.78
47 0.58 32 0.80
46 0.60 31 0.82
45 0.61 30 0.85
44 0.62 29 0.87
43 0,63 28 0.90
42 065 27 0.93
41 0.66 26 0.96
40 067 25 1.00
39 0.68 24 1.04
38 0.70 23 1.09
37 0.71 22 1.14
36 0.73 21 1.19
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Fig 2: The movement of cold fronts along
the coast of Southeast China.
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Fig. 7: (B) 850mb chart (0000Z 10 March
1974)
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Table 3;: The forecasted speed of the cold front at 0000Z 10 March 1974,
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The forecasted speed of the cold front at 1200Z 14 March 1974,
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Table 5: Frequency distribution of average ercors of 24-hour forecasts (December
1972~May 1973)
A
x Wty & #
% mph| 0~5 6~10 11~15 16~20 21~25 26~30
a2 )
mph T\
0~ 2 5 8 6 5 0 1 25
3~5 o] 2 4 1 2 0 <
6 ~ 8 (0] [o] 0 2 (0] 0 2
9 ~10 0 0 1 0 0 0
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Table 6: A comparison of actual and forecasted speeds (December 1972~May 1973)

xS Pl | | &
0 mph O0~5 . 6~10 11~15 16~20 21~25 26~30
m ‘ )
0~ 5 4 0 [0} 0 0 [¢] 4
& ~10 1 9 2 Q 0 0] 12
11~15 0 1 7 2 0] 0] 10
16~20 o] 0 1 5 0 0 6
21~25 0 0 1 1 ! o
2630 0 0 0 0 t 1
& 5 Bt 5 10 1 8 2 1 37
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Table 7:
850mb maximum dew points and

Relationship between reported

24-hour rainfalls at Taipei

Rm | <1]1~5]6~1011~2021mmla
ftﬁz% - 8 hm | mm | mm | mm | pE | GO

0°CP T 1 0 0 0 0 1
E | 0~ 5°C 4 1 0 0 8
6~10°C | 18 | 28 5 4 3 | 58
11~15°C | 15 | @0 7 7 8 | 67

3 5 8 | 29

Jp [16°CBE | 2 11
B | 40 | 72 16 16 19 | 163

&
(€9)
BRI | PRERR
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Table 8: Relationship between reported
850mb maximum dew points and
24-hour rainfalls at Taichung

& gl < !|1~5|6~1011~2021mm's #
QEN mm | mm | mm | mm i 2k i ()
&N\ B ‘
0°CPIF | 1 0 0 0 1
B o~5C| 5 3 0 0 0 8
6~10°C | 42 | 10 3 3 0| 58
1i~15°C 41 10 7 2 7 67
th 1201&1: 16 | 5 1 0 7 0 29
n(m%l' 105 ; 28 | 11 5 | 14 |163

BRI © hRERR

FIL : 850mb WINI Z Sk BE B FIZE RS B VR Hhige
(1967~1973)

Table 9: Relationship between reported
850mb maximum dew points and
24-hour rainfalls at Tainan

B & g <!l|1~s 6~10lll~202]mm1,% 2t
ﬂi@ 3 B mm | mm | mm | mm | PIE | (XK)
0°CPIF | 1 0 0 0 0 1
E|o~5C| 6 ol o 0 8
6~10°C | 45 9 ] 3 0 | s8
11~15°C | 46 | 10 4 4 3 | 67
& 1i=cu;t 7| s | 1| 3! 3|2
u(}k)a'l' 115 | 26 6 10 6 | 163

BERAR : hRERR

#-+ 1 850mb iz B R EEFEIL ~ Bt ~ B
Sz K AR MY B EKEZ L
(1967~1973)

Table 10: Relationship between pre-trough
maximum dew points frequencies and
24-hour rainfalls

N EEAEEREEE:

g\ B K|FEE(E K(THH B K|F8A

AR % BKR E A EAR 8 | KR

B X (%) | (mm)| (9) | (mm)| "(95) | (mm)
0°CpTF | 0 0 0 0 0 0
0~ 5°C 50 4 38 3 25 1
6~10°C 71 6 30 S 23 S
11~15°C 77 10 40 13 31 10
16°Cpl |- | 93 15 45 | 20 | 48 16

Ft—  EEMERERTBENZH (1967~1973)

Table 11: Frontal thunderstorm in the
Taiwan area

i il | W & (mm)
£ | AR |® k|®m b|=® W
1968 3| 30 38 29 44
1948 5 | 26 23 47 58
1959 5 | 2 9 70 35
1969 5 | 24 12 54 45
1970 5| 10 23 47 12
1970 5| 25 5 34 21
1970 5 | 31 76 - —
1971 5 | 29 1z 10 20
1972 4 8 44 | 10 1

I
1972 5 | 10 45 | 25 -
1972 | 5 | 20 o | 82 ' 43
1972 | 12 | 18 2 10 4
1973 | 4| 2 32, 38 20
1973 | 4 | 12 3 3 Co
1973 5| 18 42 | 30 6
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Table 12: Rainfalls of various stations of
Taiwan on 13 Jan, 1968
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Tatle 13: Rainfalls of various stations
of Taiwan from 28 to 31 Dec. 1972
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Rainfalls of various stations of

Table 14:
‘ Taiwan on 12 December 1972
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Rainfalls of varlous stations
of Taiwan on 18 December 1972
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Eig. 13: (&) Non-frontal thunderstorms
(after I J. George)
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Bt+= (B) #BEZFHRE (KE J. J. George)
Fig. 13 (B): Frontal thunderstorms
(after J. J. George)
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Fig. 13 (C): Pre-frontal squall-line
(after J. I. George):
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E+= (D) RHEEEWE (KA J. J. George)
Fig. 13: (D) Non-frontal thunderstorms
(after J. J. George)
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Pre-frontal thunderstorms over

Taiwan (after Prof. Griffith Wang)

Fig. 14:
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E+7E EMESF/NENZRE Prof. Griffith

Wang) (F+—£=A=+—H 1200Z)
Pre-frontal showers over Taiwan
(after Prof. Griffith Wang)
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