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Abstract

The study utilizes Central Weather Bureau (CWB) surface observations and
Environmental Protection Administration (EPA) observations hourly meteorological
parameters to analyze weekly variations of precipitation associated with thunderstorms
in the Taipei urban area between Jun. and Aug. of 1999-2015 during the weak synoptic
forcing. The result indicates that the maximum of rainfall intensity is on Wednesday and
secondary maximum of rainfall intensity is on Friday whereas the minimum of rainfall
intensity is on Monday or Saturday. On the whole, the rainfall intensity is stronger on
weekday than weekend. Moreover, the rainfall intensity derived from radar measurements
also indicates consistent results.

To understand the causes of the weekly variations of precipitation associated with
thunderstorms in the Taipei urban area, the study analyzes aerosols and thermodynamic
and dynamic meteorological parameters. The weekly variations of PM1g and PM_s also
exist. However, the largest concentrations of PMyo and PM2s are found on Thursday or
Wednesday and the smallest concentrations are found on Sunday. The lowest static
stability is found on Wednesday, but the highest convective instability is found on
Wednesday. Nevertheless, the weekly variations of temperature, relative humidity, mixing
ratio, sea breeze, vertical wind shear are not significant. Therefore, the result implies that
aerosols have stronger impact on the weekly variation of rainfall than other
meteorological parameters.

Finally, the weekly variations disappear if analysis is performed for all days between
Jun. and Aug. of 1999-2015. This result indicates that the weekly variation of
precipitation associated with thunderstorms exists only during the weak synoptic forcing.
Keyword: weekly variation, urban area, Taipei basin, rainfall intensity, PM1, PM2s,

RCWEF, thunderstorm, weak synoptic forcing.
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1999~2015 Taipei & New Talgel City urban area
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Radar reflectivity >= 0 dBZ elevation(02)= 1.43°
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AO1 (Wanhua) start date 1991-07—18~
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1999~2015 weak synoptic days
466920 O00UTC sounding data
raw data average
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1999~2015 weak synoptic days
466920 00UTC sounding data
interpolation data is 100 m interval
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1999~2015 weak synoptic days
466920 00UTC sounding data
interpolation data is 1 m interval
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1999~2015 Taipei & New Taipei City temperature all CWB stations Wed—Sat difference
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1999~2015 Taipei & New Taipei City relative humdity all CWB stations Wed—Sat difference
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1999~2015 Taipei & New Taipei City vapor pressure all CWB stations Wed—Sat difference
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1999~2015 Taipei & New Taipei City Sun
red point: in urban Y=
black point: no in urban

100 T T T T T T T T

1999~2015 Taipei & New Taipei City Mon R=0.216
red point: in urban Y=17.836*
black point: no in urban

100 — T T T T T T T T T
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0.00 0.15 0.30 0.45 0.60 0.75 0.90 1.05 1.20 1.35 1.50 1.65 1.80 1.85 2.10 2.25
rainfall(CWB) (mm/hr) time: 12:00~18:00

rainfall(CWB) (mm/hr) time: 12:00~18:00

1999~2015 Taipei & New Taipei City Tue R=0.288 1999~2015 Taipei & New Taipei City Wed R=0.361

red point: in urban Y=2 61 red point: in urban Y=27.1

black point: no in urban avg 797 black peint: no in urban avg=(1.0
100 T T T T T T T T T T T T T 100 T T T T T T
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0.00 0.15 0.30 0.45 0.60 0.75 0.90 1.05 1.20 1.35 1.50 1.65 1.80 1.95 2.10 2.25
rainfall(CWB) (mm/hr) time: 12:00~18:00 rainfall(CWB) (mm/hr) time: 12:00~18:00
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1999~2015 Taipei & New Taipei City Thu R=0.285
red point: in urban Y=29.548*X+1.222 urban
black point: no in urban avg=(0.730,22.797)
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rainfall(CWB) (mm/hr) time: 12:00~18:00

1999~2015 Taipei & New Taipei City Sat R=0.405

red point: in urban ¥=45.385°X-6.354 urban

black point: no in urban avg=(0.642,22.797)
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1999~2015 Taipei & New Taipei City Fri
red point: in urban
black peint: no in urban

R=0.337
=24.56"

0.501 urban
97)

avg=(0.908,22.797

1999~2015 Taipei & New Taipei City All
point: in urban Y=32.918°
black point: no in urban avg=(0.794

red

rainfall(CWB) (mm/hr) time: 12:00~18:00
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rainfall(CWB) (mm/hr) time: 12:00~18:00
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1999~2015 Taipei & New Taipei City Sun R=-0.111 1999~2015 Taipei & New Taipei City Mon R=-0.304

red point: in urban Y=-1.720*X+47.500 urban red point: in urban Y=-5.481*¥+53.195 urban
black point: no in urban black point: no in urban
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rainfall(CWB) (mm/hr) time: 12:00~18:00 rainfall(CWB) (mm/hr) time: 12:00~18:00

1999~2015 Taipei & New Taipei City Tue R=0.309 1999~2015 Taipei & New Taipei City Wed R=0.190
red point: in urban ¥=5.850*X+48.318 urban red point: in urban Y=3.006*X+50.361 urban
black point: no in urban black point: no in urban
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PM,, (ug/m®) time: 11:00~12:00
PM,, (g/m?®) time: 11:00~12:00
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rainfall(CWB) (mm/hr) time: 12:00~18:00 rainfall(CWB) (mm/hr) time: 12:00~18:00
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1999~2015 Taipei & New Taipei City Thu R=0.132 1999~2015 Taipei & New Taipei City Fri
red point: in urban Y +52.303 urban red point: in urban

black point: no in urban av 30.54.607) black peint: no in urban

T T T T T T T T T T T T T T T T T T T T T T T T T T T T

PM,, (ug/m?®) time: 11:00~12:00
PM,, (ug/m®) time: 11:00~12:00
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rainfall(CWB) (mm/hr) time: 12:00~18:00 rainfall(CWB) (mm/hr) time: 12:00~18:00
1999~2015 Taipei & New Taipei City Sat R=0.273 1999~2015 Taipei & New Taipei City All R=0.062
red point: in urban Y=6.753*X+47.827 urban red point: in urban Y=1.300*X+50.735 urban
. 2.164 avg=(0.794,51.767)

black point: no in urban v

164) black point: no in urban
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rainfall(CWB) (mm/hr) time: 12:00~18:00 rainfall(CWB) (mm/hr) time: 12:00~18:00
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PMz5 (ug/m?®) time: 11:00~12:00

PM 5 (ug/m®) time: 11:00~12:00

1999~2015 Taipei & New Taipei City Sun R=0.206 1999~2015 Taipei & New Taipei City Mon R=-0.143

red point: in urban Y=0.508*X+22.627 urban red point: in urban Y=-0.228*X+29.389 urban
black point: no in urban black point: no in urban
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rainfall(CWB) (mm/hr) time: 12:00~18:00 rainfall(CWB) (mm/hr) time: 12:00~18:00

1999~2015 Taipei & New Taipei City Tue R=0.343 1999~2015 Taipei & New Taipei City Wed R=0.340
red point: in urban Y=0.782*X+23.491 urban red point: in urban Y=0.713*X+23.549 urban
black point: no in urban black point: no in urban
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rainfall(CWB) (mm/hr) time: 12:00~18:00 rainfall(CWB) (mm/hr) time: 12:00~18:00
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1999~2015 Taipei & New Taipei City Thu R=0.253 1999~2015 Taipei & New Taipei City Fri R=0.022
red point: in urban Y 140 urban red point: in urban Y=0.24 28.696 urban
black point: no in urban av 314) black peint: no in urban avg=(0.9 8.915)

45 T T T T T T T T T T T T T 45 — T T T T T T T T T T T T T

PM;4 (g/m?®) time: 11:00~12:00
PM, s (ug/m®) time: 11:00~12:00
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rainfall(CWB) (mm/hr) time: 12:00~18:00 rainfall(CWB) (mm/hr) time: 12:00~18:00

1999~2015 Taipei & New Taipei City Sat R=0.424 1999~2015 Taipei & New Taipei City All R=0.217
red point: in urban Y=6.782*X+25.777 urban red point: in urban Y=2.787*X+26.909 urban
black point: no in urban v 0.133) black point: no in urban avg=(0.794,29.121)
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PM,s (ug/m®) time: 11:00~12:00
PMp 5 (ug/m®) time: 11:00~12:00
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rainfall(CWB) (mm/hr) time: 12:00~18:00 rainfall(CWB) (mm/hr) time: 12:00~18:00
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T (°C) time: 11:00~12:00

T (°C) time: 11:00~12:00

1999~2015 Taipei & New Taipei City Sun
red point: in urban
black point: no in urban

R=0.350
¥=0.692*X+32.505 urban
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20 L L L L
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rainfall(CWB) (mm/hr) time: 12:00~18:00

1999~2015 Taipei & New Taipei City Tue
red point: in urban
black point: no in urban

R=0.365
Y=0.850*X+32.175 urban
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rainfall(CWB) (mm/hr) time: 12:00~18:00
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rainfall(CWB) (mm/hr) time: 12:00~18:00
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1999~2015 Taipei & New Taipei City Wed
Y=0.721*X+32.168 urban

red point: in urban
black point: no in urban
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1999~2015 Taipei & New Taipei City Thu R=0.307 1999~2015 Taipei & New Taipei City Fri R=0.506

red point: in urban Y=1.026*X+31.960 urban red point: in urban Y=1.180*X+31.771 urban
black point: no in urban black peint: no in urban
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rainfall(CWB) (mm/hr) time: 12:00~18:00 rainfall(CWB) (mm/hr) time: 12:00~18:00
1999~2015 Taipei & New Taipei City Sat R=0.511 1999~2015 Taipei & New Taipei City All R=0.475
red point: in urban Y=1.737*X+31.921 urban red point: in urban Y=1.369*X+31.829 urban
black point: no in urban black point: no in urban
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rainfall(CWB) (mm/hr) time: 12:00~18:00 rainfall(CWB) (mm/hr) time: 12:00~18:00

B64 ()

134

doi:10.6342/NTU201704227



1999~2015 Taipei & New Taipei City Sun R=-0.485 1999~2015 Taipei & New Taipei City Mon R=-0.522

red point: in urban Y=-4.813*X+63.165 urban red point: in urban Y=-7.013*X+65.045 urban
black point: no in urban black point: no in urban
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rainfall(CWB) (mm/hr) time: 12:00~18:00 rainfall(CWB) (mm/hr) time: 12:00~18:00
1999~2015 Taipei & New Taipei City Tue R=-0.593 1999~2015 Taipei & New Taipei City Wed R=-0.349
red point: in urban Y=-6.927*X+65.920 urban red point: in urban Y=-3.722*X+62.894 urban
black point: no in urban black point: no in urban
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rainfall(CWB) (mm/hr) time: 12:00~18:00 rainfall(CWB) (mm/hr) time: 12:00~18:00
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1999~2015 Taipei & New Taipei City Thu R=-0.415 1999~2015 Taipei & New Taipei City Fri R=-0.572

red point: in urban Y=-6.191*X+65.294 urban red point: in urban Y=-6.422*X+66.073 urban
black point: no in urban black peint: no in urban
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rainfall(CWB) (mm/hr) time: 12:00~18:00 rainfall(CWB) (mm/hr) time: 12:00~18:00
1999~2015 Taipei & New Taipei City Sat R=-0.587 1999~2015 Taipei & New Taipei City All R=-0.590
red point: in urban Y=-10.273*X+67.07%urban red point: in urban Y=-8.309*X+66.724 urban
black point: no in urban black point: no in urban
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rainfall(CWB) (mm/hr) time: 12:00~18:00 rainfall(CWB) (mm/hr) time: 12:00~18:00
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