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Lesson learned from recent tsunami

disasters
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Potential Tsunami Threat Surrounding Taiwan 243
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A tsunami occurred in
1867. The sea water 7
rose suddenly which
caused hundreds of
people dead, building 26 '
daLmages in Keelung.
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23 RN, 3 — If a tsunami induced by an earthquake in
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A tsunaml occurred in X .
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1781 near Kaohsiung.
The sea water rose for
several meters and

inundated surrounding
villages.

In the south-eastern of Taiwan

— If a significant tsunami generated in the
Manila Trench, it may have serious
influence to the south-eastern of Taiwan
because of plain tomography in that area.

If a major tsunami generated
surrounding Taiwan, the

- operation of evacuation will

_ be challenging because of

wnsa: @9y yiais @ QDB i short leading time. 4

21"

122° 123
AR H A IE2002 R

—-7000-6000-5000-4000-3000-2000 - 1000 0 1000 2000 3000 4000



Researches and Policy Measures for FA
Tsunami _In Taiwan

Policy principles, regulations,
disaster prevention plans

Tsunami simulations

v Policy principles of improving the tsunami
disaster prevention for local governments
(NDPPC, 2005)

v" Operation principles of issuing tsunami
information, (CWB, 2011)

v/ Standard operation processes of issuing
tsunami alarm using the air-raid alarm system,
(MOI, 2011)

v' Tsunami disaster prevention measures in the
earthquake disaster prevention plan, (modified
by MOI, 2012)




Issues Remained to be Solved ZA

There are some gaps between scientific research
results and application on disaster prevention planning

Many local governments lacked for tsunami potential
data to organize the disaster prevention plan

ministries

Disaster
prevention
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Purpose and Application of Tsunami-  ~a

® Shelter planning

® Planning of
evacuation building
and highland
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Evacuation Guideline
NCDR played the key role of
promoting research results to Local
dis_ggtgr_—me_vgllti_()ﬂ_gr_agt_i_ce governments
Research projects ,’Produce tsunami inundation ~\ IOFOdUCG_
funded by central 4 potential maps and organize a \ evacuation maps
and local I guideline for the planning of ‘ and open to the
governments tsunami evacuation (NCDR) : public
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Tsunami Potential Maps A/

" From the 18 tsunami simulation
cases (Wu, 2011), the extent and
depth of inundation can be
obtained by subtracting the
elevation onsite from the
estimated tsunami wave height.

' Take the maximum value of
iInundation depth to plot the
tsunami potential maps.
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Applying tsunami inundation potential o
maps in evacuation planning LR

Tsunami 1 .
inundation : Pro:::luce Ll
simulation inundation potential map
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_ _ ] Designate the tsunami 1
The analysis methods in evacuation zone
each step are suggested J
. R : .
in the _gwdellne, with e
associated documents, influenced by tsunami
criteria, and parameters. ) l ’

Inland
evacuation first

Planning of evacuation
routes
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Planning of Shelters

v

Planning of evacuation
buildings and highland

v

Complete tsunami
evacuation planning

Vertical evacuation
when the time is
not enough
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Concepts of Tsunami Evacuation Planning
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NCDR
Shelter : Highland 2l Shelter
[
Buffer zone Teunami
S ) S _ ! Evacuation
Highland | 2z 1 inundation
|| Possible l_— — |
s T extentof ;| |
| 1N evacuation,// '\ I
LN ,I \
I l. = SN 7 \\ I
1 “-- ’I”————- S
I / bl S N At N\\ S I
2 7 SN "~
| /’ Evacuath)n . extent of .+’ ’
X " tower ) S~ _evaciTation |
| = Evacuatiqn | |/ -- |
! \\
T f I
\
! ‘\ III \\ RN ¥ L L -~ I
- \ . ~o
1% \\ Possible extent ’/ PQSSlbIe exten;l%’ : Evacuation s |
| VY of evacuation . of evVATT=Ton '\ platform Y, |
\“~ ) -

- -

-~
~ —




Analysis of Population Influenced by Tsunami VAAY

Three processing methods were suggested for local governments
VEalele Sl Gridded analysis of population influenced by tsunami

Calculate the areas of 9 Multiply the ratio Assembly the tsunami
building base in each grid population/building-base- potential map and the

and sum them all. area by the building-base gridded population map to
Assume the population is area in a grid to obtain the calculat_e the influenced
distributed over existed population in a grid. population.

buildings. Calculate the ratio | Gridded population distribution | | Population influenced by tsunami|

population/building-base-
area.
| Distribution of buildings |
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Planning of Evacuation Route

VAZAN

NCDOIR

Assemble the tsunami

potential map and street

map. Select possible
routes to leave the
inundation zone.

Planning of evacuation route

The evacuation direction
away from the coast and

toward highland is preferred.

The evacuation route with

high landslide susceptibility

should be avoided.
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considering landslide susceptibility
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Select the shortest
evacuation route. The
distance should not
exceed the possible
walking distance*.

If the evacuation routes
pass bridges, the seismic
resistant capacity of the
bridge should be evaluated.

After field inspection, the
evacuation route can be
designated by local
governments. The guiding
board should be installed.

*Possible walking distance
=Walking speed x (tsunami arrival
time — preparation time)
(less than 1km was recommended)
v Walking speed:
0.8-1.3m/sec for elders and crowds
0.5m/sec for disabled people, infant
v’ Preparation time: about 5 to 10
minutes
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Select several
o shelters outside
the inundation

zone

Planning of Shelters

Select the
shelters at
higher land

Tsunami potential
map

Digital tomography
model

Eliminate the

VA7

NCDOIR

Select the shelters

shelter with with reasonable
high landslide walking distances
susceptibility

Landslide Planning of shelters

susceptlblllty map
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Planning of Evacuation Buildings, Highland, aa

Select several possible
tall buildings regarding
the inundation depth

Select the proper building
by considering the safety
and function criteria

Detailed assessment of
tsunami-resistant capacity
IS recommended

and Towers

Evacuation building Evacuation highland

Highland at elevation higher
that 10m is recommended

Planning of evacuation highland

;I'.\ Evacuation | .
: . .~ highland . ."" .
ol =T, L
= i o 3
i .

NCDOIR

Evacuation tower

Some evacuation towers
or platforms may be
constructed in costal area

Example: Tasukaru tower
14



An Example of Practical Application:

VAZAN

Hualien Cltx hicErs

The shelter inside the
tsunami inundation

area was eliminated \ % =t ?ef . é F
from the list. i e V|
: &1\ i

Some major roads : o g
were designated as s i
the evacuation route. :
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The Huagang
mountain was
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labeled in the map for
references of planning.
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Conclusions VA/AN

The tsunami inundation potential maps

of 15 city/county in Taiwan have been ¥

produced o
A website was established for querying and
downloading those maps

A guideline of organizing the tsunami = ==
evacuation plan was completed and  ~—

submitted to the government agencies

The Department of the Interior asked local g =
governments to complete the tsunami
evacuation planning by 2013

~7
~
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Some associated measures for P v Nl

governments and citizen were also Workshopstfor local =
. . . . overnments X

included in the guideline. °

The issuing and transmitting of tsunami :’]\t/te;j'/t:atls g
alarm, _guiding gnd assist_ing for evacuation, gov.tw/Dmap)/
education training and drills
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