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Research Interest and Motivation

Research interests:

-Mesoscale meteorology
- Tropical meteorology
- General geosciences

Currently pursuing a Bachelor’ s degree in Meteorology.
Minor in Geoscience.

Current research:

- Mesoscale convective systems
- Impacts of topography on mesoscale surface flows

Motivation:

- Born in Taiwan
- Interested in studying something about my birthplace.




TIMREX Background

A part of Southwest Monsoon Experiment (SoOWMEX).

Terrain_influenced Monsoon Rainfall Experiment 2008 in
Taiwan.

Utilized a high resolution dataset documenting the
prevailing southwesterly monsoon flows.

Aimed to study the physical processes of orographical
lifted rainfall (CWB/SoWMEX, 2008).

Famous extreme orographical rainfall event: Aug. 2009

. Nearly 100 inches (Taiwan Association of
Hydraulic Engineers, 2010) of rain over southern Taiwan in just 3

days. Caused a landslide that buried a village of 600 residents in
matter of minutes.
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My Project Objectives

To study the effects of cloud
cover on surface heating over
the island...

and in turn how would these
effects modify the diurnal
surface flow, vertical motion,
divergence, and precipitation
pattern during the monsoon
period.

The topography of Taiwan has a
major influence on weather.
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Cloud Cover

Amount of cloud cover (in

percent) was examined
hourly from 00-06Z.

The hourly percentages
were averaged into one
value.

Average cloud cover
below 50% was
considered as
undisturbed.

Above 50% was

considered as disturbed.
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Potential Temperature
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Potential Temperature
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The winds blown toward/
away from areas of greatest
warming/cooling.

Stronger cooling during
the evening too.

21.5N = )
19E 121E 129F*  123E




Divergence
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Divergence

06z surface di
Stronger afternoon surface
convergence of around

14.9 x 106 s,

Winds normal to the coastline
was about 109% stronger
than the disturbed period.

1M9E 120E 121E 128F=  123E 19E 120E 121E 120E=  123E




Vertical Motion
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Vertical Motion
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Diurnal Surface winds and Rainfall rates

00z TRMM rainfall and surface wind vectors from S50DISTURBED z TRMM rainfall and surface wind vectors from 50DISTURBED
25.5N i e o 25.5N Aol 4

Max rainfall rates off :
southwest shore around 2 PM [
LST. y

N
-

2

Diurnal cycle?

NS s S e

N~ -

5 ‘ /%

121E 12885 123

The rainfall rates not well
correlated with areas of max.
convergence or upward
motion. However, maybe
some just off the SW shore.

Due to flow blocking? |
7

19E 120E 121E 12905  123E M9E 120E 121E 12085  123E




inds
the

stronger than
ine in

ing w
turbed period)

IS

infall rates
Multiple rainfall rate

toward the coastl
maxima.

Clear converg
(about 109%
afternoon.

during the d

om 5
Y

2
\

© : 2
a m

@ [

= =)

n 0 o
o 4]

z g

2 =)

© 3 3f

wind vectors fr

N

v 72 s - —

235N 7 7 - —
23.5N) ¢t t PR

ol e
O e

X

Diurnal Surface w

12z TRMM rainfall and
235N Lt ¢t 2




Summary

Diurnal cycles were present in both cases

The undisturbed days showed stronger diurnal characteristics.
Featured greater potential temperature changes, vertical motion,
and surface convergence.

Limited amount of data (40 days) not enough for statistically
significant results. Use 2009 and 2010 TIMREX data catalogs?

The rainfall rates were the greatest during the disturbed period.
The differences cannot be entirely attributed to cloud cover.

Have to take the effects of synoptic features (e.g Mei-yu front) into
account in future studies.

Could incorporate more sophisticated surface heat flux, cloud cover,
and surface types data in the future for better numerical modeling of
surface flows.
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Credits

* Plots were created by using backbone FORTRAN
program code for NCARGraphics provided by Paul E.
Ciesielski.
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This Is a questions slide...




