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Things go different under
extreme weather condition
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/0Heavy rainfall(50-60 mm/hr) lasts for over 24 hours.
® Topography : Area of Taiwan is about 36,000 Km?, over 70% in
slope land.
@ High intensity of rain : Extreme rainfall concentrated mainly in
\ mountain areas.
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Southern Taiwan will be more

precipitation in the future
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‘ The average rainfall from top 10 typhoons for 5 large basins




The river discharge assessment:
Tseng-wen river basin

TOP1 TOP2 TOP3 TOP4 TOPS TOPB TOP? TOPE TOP9 TOP10

Base - 7719586 3156.794 3780.836 5441 9759 3387.93 3856473 1311.433 3507.61 2343.363

WD 6750627 7840.786 3367 139 5758.54 7926 544 4445 437 2353 962 4801 892
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End of the

Design discharge: 9890cms )

The analysis on extreme weather
event shows that

The frequency of exceeding
design discharge will increase




Extreme
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How much impact will occur?
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‘The comprehensive

basin assessment

Storm surge d

Maximum storm surge

Disaster losses?



MELY DISASTER
CTin
Tseng-Wen Basin

3

B 5 - / Sediment

‘ ST e i disasters
mulation

Worst case Sediment disasters g oceland R

economic data \)
Flood

Coastal disasters

Impact
Assessment



Dynamical Downscaling




Selection of Extreme Typhoon as the
WORST case
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Landslide
susceptibility by
TRIGRS

Landslide
occurrence
threshold

Debris flow sub-
catchment
classification

Debris flow
simulation by Flo-
2D

Sediment volume
estimation

analysis process

® The process aims to estimate the sediment amount and
the disaster impact generates by extreme weather
scenario.

= Assumption: The sediment generates will enter the
Tseng-Wen reservoir

® Landslide: Sub-basin at upstream of Tseng-Wen reservoir

= Debris flow: 17 torrents defined
potential i

i o




disasters analysis proces

Landslide
[ susceptibility by } ® Landslide susceptibility is represent by Safety Factor (FS)
TRIGRS of each grid-cell.
\l/ ® The hourly rainfall of the typhoon event is as the input
Landslide Catd. . . .
— ® The landslide occurrence threshold is determined by
threshold matching with the historical landslide data after typhoon
\l/ Morakot and rainfall event in 2011.
[ Debris flow sub- ]
catchment
cIaSS|f|cat|on
( Debrls flow j
S|mulat|on by Fl

\I,

Sediment volume -
estimation FS distribution before FS distribution after
typhoon event typhoon event (61hr)




Sediment disasters analysis process il

N |

Landslide m Debris flow sub-catchment is the area where the debris

susceptibility by flow material comes from. The landslide susceptibility
TRIGRS ) analysis result is overlaid with the classified range to

estimate the sediment volume for debris flow.
= This step is made by aerial photographs and images in
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Debris flow
simulation by Flo-
2D

Sediment volume The area‘isfélassified e The range covers with results of

estimation | | the place to trigger landslide susceptibility analysis

debris flow



Landslide m The sediment volume estimation includes debris flow and
Susc?ﬁ;gg'sty by landslide. The sediment volume of landslide is
74,326,000m?3 and of debris flow is 14,730,000m3.
Landslide ~ oy ,:#»ﬁ
occurrence : : DFO45 |
threshold 0 |
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Debris flow sub-
catchment
classification
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Debris flow
simulation by Flo- | - — -
2D The sediment volume of The sediment volume of
landslide is debris flow is 14,730,000m3
/4,326,000m?3
4Bent volume The total sediment volume from the sub-basin in the upstream area
estimation is 89,056,000m3. But the number is still less than the sediment

amount generated after typhoon Morakot (91.080,000m3).



Flood inundation analysis process

2-D flood inundation analysis is carried out by SOBEK model.
« Boundary conditions: Discharge and water level by 1-D flood
simulation for river channel and the tide level by FVCOM for

downstream part.
& Upstream area: Rainfall runoff model

» Spatial resolution: 90m ©2 Middle and downstream area: 2D

overland model

2D overland
model

Topography
and hydrology &=
data

flood module




Data selection Storm surge.height is ca!culated Generate the wind fiel
_ jll from dynamic downscaling data and pressure field

Spatial resglution: |
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on analysis result

TOP1 typhoon and sea level raises Rainfall
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Flood inundation analysis result

(2/2)




oastal inundation analysis
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Coastal Inundation
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Taiwan Typhoon Loss Assessment System
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TLAS Taiwan Framework

Social welfare
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Property Loss (million NTD)
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i The disaster impact assessment connect
probable threats, extreme weather condition,
and climate change data. The dynamical
downscaling data should be used after BC.

ti The disaster analysis of worst case scenario
shows the disaster area will increase, including
sediment, flood, and the coastline disasters.

i The impact assessment result gives us an idea
of the probable disaster losses under the
extreme weather condition.
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Sediment disasters analysis
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2 Conclusion
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Sediment disasters analysis proces

Landslide ® Debris flow simulation is carried out by Flo-2D numerical
susceptibility by simulation.
TRIGRS ® Parameter dataset is established and hydrologic

statistical analysis is proceed to estimate the magnitude
of the extreme event.
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Discharge calculation

2D “h S
-

oy
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estimation ) Hydrologic statistical

analysis
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