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1. The locations of 23 weather stations, the whole domain and six sub-domains used for
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Table 1. The linear regression equations between the maximum gust wind speed (Y) and the wind
speed (X) of 23 surface observation stations in Taiwan during the period when the centers

of typhoons were inside the research domain in year 2000-2010.

Al 118-126E ~ 19-28N
B L Y=1.069 + 3.007X
V-3t Y=3.325 + 2842X
s Y=0.872 + 2570X
K Y=2.001 + 2554X
HHE Y=0.824 + 2438X
E Y=1922 + 2332X
21t Y=1.785 + 2261X
R Y=1.979 + 2208X
Sk Y=2.026 + 2.184X
T Y=1.180 + 2.063X
=i Y=1.148 + 2015X
A Y=1.506 + 2.004X
W Y=2.695 + 1.930X
iz Y=2379 + 1875X
RTh Y=2212 + 1821X
EL Y=1.879 + 1.797X
i Y=3.695 + 1.793X
L3 Y=1258 + 1.749X
rEfE Y=1.827 + 1.669X
L&l Y=6.240 + 1.562X
e Y=0.861 + 1.439X
S Y=3.167 + 1430X
[l Y=5.535 + 1370X




& 3 EWeE ORI - 7T
o~ 2L~ Fk BRI S (R B e R B A o ] Jee
AR R A ER AR o [E] 3 AR 0 E R
QIARBY 2 m/s B> FE-PH S b & el 2R
G R ARk R ERAE (R AT AR
26 PR RIS ) 22 i K o e e 2 B

117 2 2 2 5 K P ] o, 22 B okl R ] 2 72 2 K
R CEEE RIS o i P &
e e IR (i A e e e, 2R AL 2 e 2B
EE + e A e el el 228 1) Ry e A g ] Jel, 228 L
27 RmighlE - e SOR
N RE S TR

JER\R ] 2 22 B B b g la Huh ) o

®
50 &
®
.
L ]
45' [
.
.
404 .
@
]
* =
351 ® -
L ] 1 L |
L ..
301 * O g
L [ ..
e O = +
254 - H Fiy
™ n +|'
» _.l I+
20 - . -'.I o
‘. |
* = L 4
e _H
15 ™ '.-+||
[ ] '.|+
® Cin
o * "
'.
[ ]
L1
5t
0 L) L] L] L] T T T T T
0 5 10 15 20 25 30 35 40 45 50

[l 3. 718 (BRALEERER « ZAL (REZ2 LTI - BfE (SREE L ITTRE) NI EE
(Bt N4 MeE AR (Hedl) SRR (hall) 2 aRMEaEReR -

Fig. 3. The linear regression lines of the maximum gust wind speed verses the wind speed at Zhuzihu
(peachy red with dots ) ~ Taipei ( orange with open squares ) * Keelung ( green with close

squares ) and Pengjiayu ( blue with crosses ) when typhoons were inside the selected domain.
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Fig . 4. The scatter diagram between wind speeds at Pengjiayu( vertical axis )and Keelung( horizontal

axis ) . The solid line shows the linear regression between 2 sets of data, and the dashed line

indicates same values of wind speeds at 2 stations.
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Table 2. The linear regression equations between the maximum gust wind speed (Y) and the

wind speed (X) of stations Zhuzihu ~ Taipei ~ Keelung ~ Pengjiayu » Sun Moon Lake ~

Taichung ~ Wuqi and Dongjidao during the period when centers of typhoons were

inside the 6 sub-domains in year 2000-2010.

118-120E ~ [ 120-122E ~ |122-126E ~ | 118-120E ~ |120-122E ~ [122-126E -~

23.5-28N 23.5-28N 23.5-28N 19-23.5N 19-23.5N 19-23.5N

Y=1.828+ Y=2.340+ | Y=3.091+ | Y=4.280+ Y=6.277+ | Y=3.524+

3.591X 3.430X 2.921X 2.300X 1.798X 2.655X

E4L Y=1.265+ | Y=1.780+ | Y=1.800+ | Y=1.890+ | Y=2.079+ | Y=2.461+
2.484X 2.380X 2.531X 2.068X 2.089X 1.974X

FpE Y=0.974+ Y=2.455+ | Y=2.533+ | Y=3.236+ Y=3.305+ | Y=2.665+
2.709X 2.112X 1.844X 1.862X 1.688X 1.569X

EZEq) Y=7.169+ Y=5.472+ | Y=3.280+ | Y=6.264+ Y=4.920+ | Y=2.655+
1.292X 1.470X 1.335X 1.205X 1.310X 1.428X

HA=E Y=0.387+ Y=1.506+ | Y=0.942+ | Y=1.144+ Y=1.343+ | Y=1.903+
2.668X 2.564X 2.288X 2.093X 2.056X 1.362X

E Y=1.721+ Y=1.340+ Y=0.801+ Y=1.706+ Y=0.651+ | Y=0.901+
2.490X 2.598X 2.640X 1.735X 2.592X 2.351X

1ERE Y=1.506+ Y=2.869+ Y=1.827+ Y=1.479+ Y=1.394+ | Y=1.349+
1.949X 1.620X 1.568X 1.694X 1.754X 1.742X

HEE Y=1.435+ Y=1.771+ Y=0.534+ Y=1.432+ Y=0.708+ | Y=0.678+
1.401X 1.395X 1.457X 1.414X 1.474X 1.424X
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Fig. 7. The regressions lines between the maximum gust wind speed and wind speed of

Zhuzihu ( peachy red line with dots) ~ Taipei ( orange line with open squares )

Keelung ( green line with close squares ) and Pengjiayu ( blue line with crosses )
when the centers of typhoons are in the domain of (a)l118-120E - 23.5-28N,
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through 2010.

23.5-28N, (d)118-120E ~ 19-23.5N,
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Fig. 10. Same as in Fig. 9, except between the wind speeds at Dongjidao and Taichung

( horizontal axis) .
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Fig. 11. Same as in Fig. 10, except between the wind speeds at Wuqi( vertical axis )and

Taichung.
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Lake (peachy red with dots), Taichung (orange with open squares), Wugqi (green with close
squares) and Dongjidao (blue with crosses) when the centers of typhoons are in the domain
of (a)l18-120E -~ 23.5-28N, (b)120-122E -~ 23.5-28N, (¢)122-126E ~ 23.5-28N,
(d)118-120E ~ 19-23.5N, (e)120-122E ~ 19-23.5N and (f)122-126E ~ 19-23.5N during the
period of year 2000 through 2010.
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A Statistical Regression Analysis on the Typhoon
Wind Speed and Maximum Instantaneous Wind
Speed in Taiwan Area

Huei-Min Wang and Tien-Chiang Yeh
Central Weather Bureau, Taiwan, ROC

ABSTRACT

Typhoon is one of the most important disastrous weather systems to affect Taiwan area.
The heavy rainfall and strong winds caused great damage. In this study, the data of hourly wind
speeds and the maximum instantaneous wind speeds of 23 surface observation stations of the
Central Weather Bureau in year 2000-2010 were analyzed, during the periods when typhoon
centers were inside a selected domain of 118-126 degrees East longitude and 19-28 degrees
North latitude. Hourly typhoon center locations were linearly interpolated from the 6-h
intervals typhoon best tracks of the Joint Typhoon Warning Center. Linear regression analysis
between the maximum instantaneous wind speed and the wind speed, called MIV-V

( Maximum Instantaneous Velocity to Velocity ) relation, of each of the 23 stations were
performed and discussed. MIV-V relation analyses were also performed for typhoon centers in
six sub-domains of 118-120E and 23.5-28N, 120-122E and 23.5-28N, 122-126E and 23.5-28N,
118-120E and 19-23.5N, 120-122E and 19-23.5N, and 122-126E and 19-23.5N.

The results revealed that wind speeds at stations on small islands were stronger than those
of stations in coastal area. And the wind speeds at coastal stations were stronger than those of
stations inland. The deviation between the maximum instantaneous wind speed and the wind
speed, called wind gust, were larger inland than those in coastal area, and the wind gust in
coastal area were larger than those on small islands under a given wind speed. It indicated that
the gust factor inland was the largest, and the gust factor in coastal area come second, larger
than that on small islands. This result is consistent with the situation that smooth air flow will

be disturbed by frictional and blocking effect of mountain topography or buildings in a city.

Key words : typhoon wind speed, terrain effect on typhoons, maximum instantaneous wind





