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Evacuation Routes

TSUNAMI EVACUATION PLAN AND MAP Surviving a tsunami is a matter of getting
out of the reach of the waves and
floodwaters in time.

(Harald Spahn & Ardito M. Kodijat)

v Preparation activities for TEP
|ldentifying areas that need to be evacuated
Analyze exposure and vulnerability
Define overall evacuation strategy and procedures
Designating assembly areas for first response

Establishing the most appropriate routes to get out the
evacuation zone and reach the assembly areas

Design useful evacuation maps

Signage

Engage community

Get endorsement/approval by authorities
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Features of Evacuation Routes

" Main roads, smaller streets and pathways that lead evacuees quick
and safely out of the evacuation zone and to designated assembly
points or shelter buildings

= Wide enough / best possible conditions and lead straight out of the
hazard zone

= Avoid bridges that could be weakened or destroyed by a preceding
earthquake, areas that are prone to other hazards: e.g., floods,
landslides or collapse of tall and weak buildings, roads with
powerline located overhead or located near to rivers.
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Definition of Evacuation Routes

Different levels of complexities according to
different contexts and available resources



Definition of Evacuation Routes

= |dentify suitable routes by analysing the road network
on your base map. Online tools (e.g. OpenStreetMap) or

satellite images (e.g. Google Earth) usually provide up-to
date information

" You may also use GIS based modelling tools that help to
identify optimal options

" Involve local people from the community who are
knowledgeable of the area and to get their perspective
(local particularities, habits...)



Least Cost Distance Model The model helps to identify the

optimal evacuation routes in
A GIS based tool terms of least cost in time
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Assessment of Evacuation Routes

* |Involve local residents to get their perspective and learn about short-cuts that
can serve as evacuation routes

= Walk evacuation routes to get a feeling of
the time it takes to reach safe areas. As a
thumb rules you might assume that people
can evacuate at a speed of 1m/second

* You may recommend alternative structural
measures to make routes more passable
or constructing additional routes if existing
ones are not sufficient
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Evacuation Procedures
Ardito Kodijat / IOTIC

COVERI_| HOLDONI

II

STAY THERE | WAVES MAY ARRIVE FOR HOURS
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1. I you feel an earthquake - protect ‘

Tsunami Evacuation
Procedure

‘yourself

= Dot pamct
« Drop, cover and hald!

2. After an earthquake, be aware that

a tsunami may follow

= Move away from the beach immediately

B85 8 precaution measure!

= Lock for mara information thraugh TV

and Radio!

3. After a strong and prolonged
earthquake, evacuale
immediatety!

= Don't wait for an official leava

warning.
the imemedistedy if possible
or look for shaiter in highar bulldings:

* If you are around Pratama Strest, lock

far sheher in one of the hotels with
highar ficars

= As awvasitor in a hotel, please follow the

instructions of hotel staft

. The sound of the siren is the
official call for evacuation

= It tha siren sounds, folow tha evacuation

Centre

Indian Ocean
Tsunami Information

procedure as indicated above (No. 2

Ea awars that the siren may not ba
heard in all areas.

After the first tsunami wave, more
waves are likely to come!
Wait for an official “All Clear” message
befors lsaving sheltsr
“Flaase nats inel BTDC has 1bs own procsdurs

Tsunami Evacuation Map for Benoa
Peta Evakuasi Tsunami di Kelurahan Benoa

@ESCAP

Economic and Social Commission for Asia and the Pacific

Prosedur Evakuasi
Tsunami

1. Jika merasakan gempabumi -
lindungi diri anda

* Jangan panik

» Maruncuk, bedindung dan berpegangan

2. Setelah gempabumi, sadari bahwa
‘tsunami mungkin terjadi
» Sagara tnggalkan daarah pantai sabagal

langhah pencegahan awal
= Cariiah informas! Isoih lanjut metsil TV
dan Radko

3. Setelah gempabumi yang kuat dan
lama, Segera Evakuasi!

» Jangan manunggu peringasan rasmi,
segera tinggalkan jika

atay mencard tempat

barindung yang labe snggi

« Jika ands berada di seiitar Jin. Pratama,
5ogen barindung ol bangunan bartingkat
Aebih

= Jika anda pengunjung.ikuli arshan dari
karyawan hatal

4. Bunyi sirene adalah panggilan
resmi evakuasi

» Jika sirana barbunyl, bt prosadur
‘evakuasi seperti diatas (Mo. 3¢

Sadan bahwa mungkin bunyi sirena tidak
terdengar di semus area

Sotelah pertama datang,
gelombang yang lsin mungkin akan
menyusul.

Tunggu pemberitahuan resmi “Tsunami
tslah borakhir” sebelum meninggalkan
tempat perfindungan
*Cotatan: 408 prOssOUT Khusus di 3rea ETDC
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Evacuation Procedures — Types

" Emergency Management Procedures
provide guidance to emergency services
at the local level

These are strongly linked to tsunami warning
processes and local contingency or emergency
operation planning

= Public procedures provide actionable
information to the public on how to
respond and evacuate in the event of an
impending tsunami emergency

North-West Indian Ocean Regional Workshops on Tsunami
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PLANS AND PROCEDURES

FORTSUNAMI WARNING AND
EMERGENCY MANAGEMENT

IOC Manuals and Guide 76

IN CASE OF EARTHQUAKE GO TO HIGH GROUND

STAY THERE ! WAVES MAY ARRIVE FOR HOURS

Source: California ShakeOut plus
Tsunami Evacuation-WalkOut drill
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Emergency Management Procedures

" Evacuation procedures should include guidance to emergency
services at the local level; thereby, ensuring evacuation zones
are closed off and secured until the tsunami warning is
cancelled and the threat of a tsunami no longer exists.

= (Once areas have been evacuated, roadblocks, barricades,
and/or a system of patrols should be set in place to keep the
public from returning to evacuation zones and to keep people
with malicious intent out.

* The decision to allow re-entry (e.g. all-clear) will be made by
Emergency Management officials.

&
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Public Procedures may include

= How to protect during an earthquake v'Short and concise
= Raise awareness on a resulting tsunami v Key messages
threat after experiencing an earthquake ¥ Non-technical language
. v'Procedures complement
= Encourage for self-evacuation o b m’;p

= Explain which areas to evacuate and where v'Adapted to local
to go conditions

v'Language in accordance

* |Inform about official calls for evacuation, with target group

especially on siren sounds if applicable

= |nform on duration of evacuation and when it
is safe to go back

j..|,h.llq.|.n

ymic and Social Co nd the Pacific CIVIL AVIATION AUTHORITY
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Example from Bali / Indonesia

Tsunami Evacuation
Procedure

. If you feel an earthquake - protect

yourself

Don't panic!
Crop, cower and haold!

After an earthquake, be aware that
a tsunami may follow

Mowve away from the beach immediately
as a precaution measure!

Look for more information through TV
and Radiol

. After a strong and prolonged

earthquake, evacuate
immediatehy!

Don't weait for an official warning. leave
the =i ]s immediately if possible
or look for shelter im higher buikdings

If you are around Pratama Street, look
for shelter in one of the hotels with
higher floors.

As a visitor in 2 hotel, please follow the
instructions of hotel staff

The sound of the siren is the
official call for evacuation

If the siren sounds, follow the evacustion
procedure as indicated abowve (Mo, 3

Be aware that the siren may not be:
heard in zll areas.

After the first tsunami wave, more
waves are likely to come!

Wait for am official “All Clear™ message

before leaving sheler

“Plegss note that BTDC hae s own procsdurs

Tsunami Evacuation Map for Benoa
Peta Evakuasi Tsunami di Kelurahan Benoa
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Prosedur Evakuasi
Tsunami

Jika merasakan gempabumi -
lindungi diri anda

Jangan panik
Merunduk, bedindung dan berpegangan

Setelah gempabumi, sadari bahwa
tsunami mungkin terjadi

Segera finggalkan daerah pantai sebagai
langkzah pencegahan awal

Carilah informasi lebih lanjut melalui TV
dan Radio

. Setelah gempabumi yang kuat dan

lama, Segera Evakuasi!

Jangan menunggu peringatan resmi,
segera tinggalkan jika
memungkinkan atau mencar termnpat
berlindung yang lebih timggi

Jika anda berada di sekitar Jin. Pratama.
segera berdindung di bangunan bertingkat
ANebih

Jika anda pengunjung.ikuti arahan darni
karyawan hotel

Bunyi zirene adalah panggilan
resmi evakuasi

Jika sirene berbunyi, ikuti prosedur
evakuasi seperti diatas (Mo. 3)!

Sadari bahwa mungkin bunyi sirene tidak
terdengar di semua arsa.

Setelah gelombang pertama datang,
gelombang yang lain mungkin akan
memnyusul.

Tunggu pemberitahuan resmi “Tsunami

S

telah berakhir” sebelum meninggalkan
tempat perlindungan

atatan: Ada prosedur khusus dl area BTDC
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Evacuation Maps
Rick Bailey / UNESCO
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Evacuation Maps

" are key elements to prepare for tsunamis

= provide all information the public must know to
properly evacuate

» reflect the evacuation zone and strategy as well as the :
procedures which have been defined

* need to be validated for their practical applicability Gt
and easy understandability by the local communities.
This includes field visits to verify evacuation routes
and procedures -

= to be made available via appropriate print and/or |
digital media

= are of vital importance and hence should be officially .
approved
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Examples

"SUNAMI EVACUATION MAP
| KATRAIPUR & NEWBOXIPALLI

AN\ EvacUATION ROUTE B EVACUATION SHELTER ﬁ

s EVACUATION DIRECTION [T WILLAGE SETTLEMENT
EFEDMA
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Examples

¥ c j \..:"".".:."".'i':..n:r. o O e
Evacuation map of Gwadar for a hypothetical tsunami
from extreme rupture along the Makran Subduction Zone

= Study the evacuation map and get
familiar with the evacuation

= Discuss procedures within your family Puitvan Bl Legian
and neighbourhood
= Participate in drills and information
events

= |f you are a visitor to Bali, please check
with your hotel for procedures

= Don't panic!
= Drop, cover and hold!

INDIAN OCEAN | oo ok el

I|
= Move away from the beach immediately )
as a precautionary measure!

= After strong and ground
shaking, don't wait for an official waming.
Leave the RED ZONE l'rl'nenideh!

= Listen to announcements from the local
authorities and the radio for further
information. Pay attention to the siren!

= When the siren sounds, evacuate the
RED ZOMNE immediately, or look for

shetter in higher hui:ings!
= [f you are in the = W ZONE, seek
shelter on higher ﬂmm
= [f you are a visitor in a hotel, follow the
instructions of hotel staff
B oh Mick Zane tamgrove E| Hasaihal B e drtans Bama
After the first tsunami wave, more waves are ] Low ik Fone ] e B kool Bl s Pavediio Hatel
likely to come! W fvacuation Foute o Niver Bl e fombing Memarie! [ Kartika Fiaas Warel
[ rubte vereieal tvavamtiansheher o ot Netwark B Metohari Squre [ Haleday dnn Resort
& sivennd Wange of sirene = = Filurahan Barder B #of Msl Galerfa B Tie Pota Beh Rerort and Villas
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Content of an
Evacuation Map

Tsunami
. Evacuation Title Location

TSUNAMI EVACUATION MAP ]

CANNON BEACH AND ARCH CAPE AREAS, OREGON
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Design of Evacuation Maps

= Defining minimum requirements and standards is considered good
practice to develop consistent and reliable tsunami evacuation maps,
thereby avoiding public confusion and misconceptions about tsunami
evacuation maps

» Standards might also refer to symbols, colour codes, base maps to be
used, scale, legends, logos and the overall layout of an evacuation
map

= |tis strongly recommended that Makran region countries consider
developing their own standards for evacuation maps. These standards
should be consistent with evacuation map standards already developed
for other hazards (e.g. floods) if possible.

= Discuss whether a regional standardization might make sense

North-West Indian Ocean Regional Workshops on Tsunami
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Design of Evacuation Maps

6. Simbol dan Warma

a. Arah Evakuasi

» Standards might also refer to
symbols, colour codes,
base maps to be used,

Arah evakuasi menggunakan fanda  anak
penah fegak lunus gans pantai dengen wema
hitam di atas jalan. Tidak ada anak panah yang
menunjuk ke arah pantal walsupan ada tempat
avakuasi wertikal di pinggir pantai.  Awah
avekligsi harus menglssken kepeda pembaca
peta unluk meninggalkan zona bahaya menuu
zana aman. Confoh simbol seperti tempak
pada gambar di samping dengan  ukuran
disasuaikan mangan layout wang migunaksn
Simbeal ini juga dapal dibual sendiri.

b. Pasar

scale, legends, logos and
the overall layout of an
evacuation map

Pasar marupakan salah satu fasiifas rentan
Apabils lokasinya berada pada ares bahaya
tsunami. maka pasar paru dimunculican dalam
rencang  evaluss  Hal Beriujuan  agar
masyarat dapat mengidentifikasi zona aman
leroekat  sekaligus  mengingakan  bahwa
fasilias rentan paru mamiiki | prosedumya
sandi. Simbol pEsser MeNpIUNaken gambar
kararang separli tampak pada gambar di
samging. Ukuran simbel disesusiken dengan
ukuran layout peta.

¢. Sirine dan Jangkauannya

Sinrss yang mimaksud sdalsh srine den BMKG
maupun swine yang dikembangkan secars lokal
di masing-masing wilayah sabagal salah satu
alal dakam sistam peringalan dini lsunami.
Simbol  sireme  bedibal sepeeii  gambar di
samping dengan ukuran manyesuaikan,

North-West Indian Ocean Regional Workshops on Tsunami
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Jangksuan skine di pela menggunaksn gans
hilarn Gpx =esusi dengan jangkauan masing
masing siins yang ada. Menggunakan border
style: Dash Line dengan  ketebalan 03
milmeter,
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9. Kantor Pemerintah

-3
1l

Harior milik pamanntsh baik di tinglat kabupaten,
kmcamatan, desakelurahan menggurakan simbaol
wang sama, dengan ketersngan tulsan rama pada
simbol  terssbul.  Wkuran simbel  menyesusikan
drngan ukuran layout dengan contoh simbal seperi
lampak pada garnbar di sanmping.

h. Titik Berkumpul Sementara

R=228
G=108
E=10

Tilik berkumpul merupaken lokasiHokasi berfeniy
sabagai tik barkumpul sementara yang dip cleh
masyaraksl solelsh kelusr dar zona baheya
tsumami i dapat berupa  bangunan  maupun
kapangan. Pada titik betmpul masyerekal dapst
memperoleh  perolongan  pertama,  minimal i
NNy A infanmasl kejadan DeNcana. Yang pem
dipeshalikan ketika memiih btk berdoumpul adalah
Wamudahannya dijangkau dan dipastikan bakwa
pada lilik ini paling lidak lerdapat akses nformasi
apaksh tsunami tanadi dan kapan masysrakai
dapat  kembali ke rumashnya  masing-masing.
Digunakan wama orangs dengsn hiisan TR (titk
berkurnpul) di tengah.

Evakuasl Vartikal Umum

Uriuk  evakuasi  vertkal, peru  lerdapat
sahuw'beberspa bangunan bertingkatberianial 3 ateu
lebih yang ditunjuk sehapai lempal evakuasio
Sebelum memessng Bnda 0l perd dpastiken
pengaturan dan  kesepalalan dengan pengelola
nanigunan tarsatun, Titk evskouasi vertikal pads pets
evakuasi =unami menggunaian smbal seperd di
samping. Simbol  ini  dapat  d-download  di
hity mncedinecl, comiscienomarficepil 314
T S

fanwrw. s
11003

Example from Indonesia, 2013
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Evacuation Signage

Suci Anugrah / BMKG

TSUNAMI HAZARD ZONE
i | !"JI.‘-.»
TSUNAMI =y i
RUTA DE ﬁ |
DESALOJO /4 | -
T v oy Y
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Tsunami Sighage

Suci Anugrah / BMKG

North-West Indian Ocean Regional Workshops on Tsunami
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Tsunami Sighage Types

= Signage is an effective mechanism for public
education on the tsunamis risk and the evacuation
response to a tsunami threat

= Stakeholders, including the public, should examine

signage locations and types during the planning
process

" Four basic categories of tsunami sign types are:
1. Evacuation zone
2. Evacuation route
3. Evacuation safe-location/assembly areas
4. Information board

North-West Indian Ocean Regional Workshops on Tsunami
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Design of Evacuation Signhage

" Many different tsunami signs are available
around the world, though three basic signs
(hazard / evacuation zone, horizontal safe point,
and vertical shelter) were agreed upon and
adopted by the International Organization for
Standardization (ISO 20712).

= Signage must be in sync with local community
education, preparedness, and mitigation
programs

Inundation Mapping and Evacuation Planning, 21-25 April 2024 b
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International Standards 1s0 20712

[ &

Warning: Tsunami Tsunami Evacuation Area Tsunami Evacuation Building
hazard zone To Indicate the location of a safe To indicate the location
To warn of a hazard place/uphill area for evacuation | of a safe building for evacuation
from tsunami waves in the event of a tsunami in the event of a tsunami
n
Seaside Park City Hall
200m Ahead Evacuation route to tsunami z::m Riaht Evacuation route to tsunami
i | evacuation area L . | evacuation Building

North-West Indian Ocean Regional Workshops on Tsunami M
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Other Examples USA, Puerto Rico, New Zealand and Indonesia

TSUNAMIHAZARD ZONE

TSUNAMI

RUTA DE
DESALOJO

Source. ITIC Website

UNITED NATIONS
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Tsunam) Evacy
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To provide
information on
tsunami hazard and
safety measures and
help building
community’s
awareness and
preparedness

In Bali / Indonesia



Contents of Tsunami Information Boards

VOV INEENNEE RO
TSUNAMI EVACUATION INFORMATION b '3 :PLAN YOUR ROUTE '
KNOW THE SIGNS - ARE YOU READY? 1 Tsunami Evacuation Information

WARNINGS | Get to know
WHAT IS ATSUNAMI?  KNOW THE SIGNS NGS

Horowhenuanx
—) BES

Panggarangan, Banten, Indonesia Tsunami Evacuation Information in New Zealand
Tsunami Evacuation Tsunami Hazard Understanding the warnings
* Evacuation Map and Procedures « Tsunami Hazard Zone « Official Warning
* Explanations of Signage Symbols  Type of tsunamis « Un-Official Warning

* Tsunami Warning Procedures Key Facts about tsunami « Natural warning signs

* Historical tsunamis

\,U\ITFD\ ATIONS

SESCAP &2

wianll glphll aiia
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PETA EVAKUASI TSUNAMI LANGKAH

La n g uad g esS KELURAHAN TANJUNG BENOA TANGGAP

TSUNAMI EVACUATION MAP FOR TANJUNG BENOA TSUNAMI

3 STEPS FOR TSUNAMI READINESS

Information can be provided |
in 2 or more languages

TANGGAP PERINGATAN
x & TSUNAMI WARNING READY

JALUR
. EVAKUASI
T ————————s AKUASI
= Evacuation Route a&m TEVACUATION READY
- Ruta de eVaCcuation - Rm'q . fhgen
i g e e g
- BEMCES 5 s

- Rkl 3L ' ;

Tsunami Evacuation Map Sign Board in Tanjung Benoa-Bali, Indonesia

Assembly Area and Evacuation Route Signs in Manggarai Barat-NTT, Use 2 languages (Indonesian and English)

Indonesia use 5 languages (Indonesian, English, French, Mandarin,
Japanese, and Arabian)
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Community Participation

Communities can work
together with various parties
to produce educational and
awareness materials about
the tsunami hazard in their

darea
Tsunami Hazard Zone Sign in Kemadang, Yogyakarta, Indonesia
North-West Indian Ocean Regional Workshops on Tsunami M g@yﬁg‘éﬁ)ﬁ A -\'(
Inundation Mapping and Evacuation Planning, 21-25 April 2024 Eﬂﬁgco 24 e

nd Social Con nd the Pacific



Location of the Sighage
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