Flow regime evolution of westbound typhoons around the
Taiwanese waters and its experimental modeling.
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o Learning motivation

e Implementation Process
o Project outcomes

o Reflection and reasoning
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Summarize the regional rainfall distribution in Taiwan

caused by various westward-moving typhoon tracks
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learning motivation

Typhoon

One common weather disaster in

.‘, I

Taiwan is typhoons. The strong winds |
ond heavy rain they bring often have
a big impact on the island.



Flow regime evolution of westbound typhoons around the
Taiwanese waters and its experimental modeling.

v

Wind field analysis

Airflow field model development

Define the flow regime

List cases and find out the
location of the typhoon

Discuss the relationship between typhoon
paths and flow regime evolution

Compare the differences between the
model and the real typhoons

Simulate various flow regime changes
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Process
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Select target typhoons for

bulletins. Confirm the basic

- parameters of each typhoon
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Flow Pattern Recognition picture
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Classify each typhoon by its movement regime

and summarize the trend of its path.

Paths of 24 westbound typhoons
affecting Taiwan we analysed.

Parallel flow regime

Landing flow
regime

East side wake flow regime

Passing over
mountain

flow regime

Blocked flow
regime




PARALLEL FLOW REGIME

A small angle of
airflow entry

with the

mountain



EAST SIDE WAKE FLOW REGIME

A wake or convergence tends to form on its eastern
side and may lead to the formation of lee

cyclogenesis or recurrent flow
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PASSING OVER
MOUNTAIN FLOW REGIME

Wake or LC may
occur on the

western side



BLOCKED FLOW REGIME

The airflow
experiences a
stagnant on the

windward side
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Path five
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Possible flow regimes evolution

and ranfall distnbution along the typhoon track
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3D picture of Airflow Field

Creation of Taiwan's
Terrain Obstacle
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Layered scanning
by laser

Terrain Effects

Wind Field Scanning



White light
Observe the accumulation Observe the movement
pattern of styrofoam path of styrofoam



Device operation







high Wind field scanning
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Compare the experiment
results with a real typhoon

The results show a structure similar © -
to the vertical layers of a typhoon.
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Simulation results

Parallel flow regime (N)
Northerly Winds

East side wake flow regime
Northeastern Convergence

Parallel flow regime (S)
Southerly Winds
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East side wake flow regime
Eastern Convergence

East side wake flow regime
Southeastern Wake

East side wake flow regime
Southeastern Recurrent Flow
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ABSTRACT
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Generally speaking, Taiwan is hit by 3 to 4 typhoons on average every year. Being a _1 ]
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“4, This experimeént maps typhoon center positions to predict that typhoons with
similar paths will exhibit comparable wind pattern changes in specific areas. The
model also clearly illustrates boundary layer separation in flwd dynamacs. Perspectives on Tropical Cyclones.
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REFLECTION AND _REASONING

THIS INDEPENDENT LEARNING JOURNEY HELPED ME
EXPLORE MY\ INTERESTS MORE DEEPLY. I LEARNED
TO USE TIME WISELY AND STAY BALANCED, EVEN
WHEN TRINGS‘WERE DIFFICULT. ALTHOUGH I FACED
CHALLENGES AND'DOUBTS, I REALLZED THAT WITH
PERSISTENCE‘AND CONFIDENCE ‘FCAN KEEP
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