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Talk Outline

Introduction

e Nature of natural disasters

Rapid- and slow-onset and human induced

ecological (response) disasters
Development of tsunami warning and
mitigation system in Indonesia

The way forward

e Needs and gaps
e  Strategies: towards a sustainable disaster resilient community

Closing
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character of natural disasters

Natural processes:

e Instantaneous: earthquake,
tsunami

e Gradual: global warming,
abrasion, landslide, drought

e Periodic: earthquake,
volcanic eruption, flood,
drought, forest fire

o Irregular: earthquake,
tsunami

Man - nature interaction:

* Global warming, landslide,
coastal and river abrasion,
flood, drought

LT

Single

Multiple

Periodic

Volcanic
eruption,
earthquake,
landslide

Landslide,
flood,
drought,
forest fire

Irregular
(time,

place)

Earthquake

Landslide,
tsunami,
drought,
forest fire,
global
warming,
abrasion
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Satellite Image of BANDA ACEH

(courtesy Digital Globe)
SHORELINE AFTER TSUNAMI

Coastal permanent subsidence (1 — 2 m) in Banda Acery
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Merapi Voleano Activity
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Coastal (multi) Disasters

(Rapid) coastal
environmental
changes

I
Coastal disasters

Rapid onset
(tsunami, storm sure)

Balancing processes
(eutrophication, red tide)

+ human-induced disasters

October 13, 2008

Bonn UN-SPIDER Workshop - Jan Sopaheluwakan 9




e

- =

AN C e
ww

CAN CIVILIZATION SURVIVE?
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Gambar 4 Kondisi perairan Samudra Hindia saat terjadi coupling antara Indian Ocean Dipole dengan EI Nino 19
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Gambar 8. Peta anomali suhu muka laut dan sebaran asap dan jelaga kebakaran pada tahun 1997
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~__lmpact of global warming-on sea’level

Possible average sea level rise (low - high emission GHG scenarios, 2080)

Global temperature

Estimated Lost of land

of total land area of the
above map

Maximum

Best guess
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Land cover and land use change

)
70% -
60% - . Degraded forest
50% - = o= -~ =&= Freshwater mangrove
40% - === Pure nypa
30% - =& All other mangrove
20% - —_— ~a Allponds
10% - )
0% — . : . : - ,
Prior 1992 1996 1999 2001

CIRAD, 2003



Ra'tﬁio Shrimp Pond/Mangrove
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Time Line for Tsunami Early Warning Preparatlon

SEISMIC_
FIRST ALERT

First report from Community

Automatic / Interactive SEISMIC
. 0 . HYPOCENTER SECOND
Processing

| ALERT
Simulation Tsunami Database

v Decision Support System (DSSl)

Situation Observation | Decision | Product Confirmation panel
A

GPS

Buoys H Tide Gauge TSUNAMI WARNING

1. Major Tsunami, Tsunami or Advisory
2. Hypocenter and Estimated Tsunami Height

Update Warning <
Based on observation

End of TW
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SIRENE NETWORK

Jaringan Data

COM. SERVER
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Disasters are rarely accidental or sudden...

The way forward: learning from
the past, preparing for the
future
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Subsided and heavily inundated
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New
coast line

Rising island creating new land in Simelue during Aceh-
Andaman earthquake
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Haloban in

Banyak Island
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The 2004 Aceh Tsunamiand
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Tsunamiwave-modelingof Mentawair=
Bengkulu EQ

(John Mc Klosky et al., 2006)
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- More than 2000
households
(400 for physical
assessment)

- 500 buildings
- 200 critical facilities

Time frame for surveys

. Cilacap

- More than 500
households
(400 for physical
assessment)

- 500 buildings
- 100 critical
facilities

-More than 2000
households
- 100 buildings
- 100 critical
facilities

March 2008 - End June 2008

October 13, 2008
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Structure of surveys / questionnaires
A. Building evaluation

1.
2.

4.
D.
6

Function, height, accessibility of building
Structural properties (material, structure,
column, hammer and ferro-scan test)
Engineered building

Condition of foundation

Suitablility for evacuation, capacity

. Household survey

Socio-economic properties

Pattern of behaviour of daily activities
(dynamic exposure)

Knowledge about Tsunamis and early
warning

Receiving and understanding the warning
Evacuation decision and behaviour
Rehabilitation and recovery

C. Critical facilities and
infrastructure / economic sectors

1.

MIVEREI

Amount of staff and customers for
different times of day / occupancy rates
Receiving of warning

Decision to evacuate

Catastrophe precautions

Suitability for evacuation

opa eluwakan
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Criteria

*Position « School

‘Name Hospital

*Address Government
Facilities

Shelter
Fire Brigade

» Police Station
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urvey-tocation detailed S
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HAZARD
PROJECTION AT
PADANG CITY
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Hazard impact at wave height 2- 10 m
K‘k ({major warning lewel)
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BUT: Will be improved soon through detailed simulation GKSS / DHI
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Population / ha — - — - ' Population / ha

High : 385 e High : 244

Low : 0 Low : 0
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--lfﬁ‘b'F_a_ilement of populatioﬂh' distribution

Population from census data Landuse

9 'l+

d’

Improvement of population distribution
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Robust and integrated space- and airborne based information to cover
the extensive and diverse maritime continent geography of Indonesia;

Ever growing need on utilization of progresing space technologyand

application for sustainable national development:

g

- Telecommunication (first domestic satellite telecommunication system in operation
in 1976);

* Earth observation (natural resources, urban and rural land use development,
environment, weather, climate and others);

* Disaster management;
« Navigation;

» Search and Rescue;

* Health;

* Education;

» Others;

October 13, 2008 Bonn UN-SPIDER Workshop - Jan Sopaheluwakan



gaps

Unintegrated space based information

(high) Cost incurred in the data transmission

Tailor made products for end users

Distributed but integrated system of systems
like GEOSS
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‘Developing countries
perspective

Improvement of accuracy and reliability to help us
deal with climate change and climate variability

Observations
Satellites ‘&@
Aircraft | —

Radiosonde

\ Improve quality

and quantity

_ﬂ

Ships, Buoys, S.Mh,.,

Automatic Stations

Process

Conferences
—>

Telrohone

Applied researc
& techniques
Interpretation
Into impacts

Global Networks @

models ¢
forecaste

Compute

{

Users

Awareness
p & understanding
IMPACTS

Agriculture Water Industry

Constriiction

Improve & better
decision making

Recreation &
Tourism

Legal &
Insurance




Strategies

Paradigm shifts
 From response to preparedness

e From government driven to community driven
initiatives

5 principles
Centralization - decentralization synergy

Public participation
Integrated coordination
Comprehensive approach
Partnership at all levels
Public - private
Scientists-engineers — decision makers
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Strategies

Observe and monitor: learn from the past and and get ready for the
future
e Use of space based information for multiple approach
» Multidisciplinary
« Multisectoral
« Multiplatforms

» Multitemporal and multispatial
» Multiusers

Combined space based and field studies information for simulation,
modeling and scenarios development = predictive capability and
capacities
Cost effective, mobile, user friendly space and air based technology
and information
e Combined use of HAA for end-to-end disaster management and other
user communities

User friendly - tailor made information products for end users
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e.g. Coastal Zone
Management

Environmental
e.g. Ocean monitoring Sphere

B Social Sphere
e.g. Early Warning

> |
e.g. Tsunami Preparedness

Economic Sphere

VULNERABILITY ‘ RISK

Exposed and
vulnerable
elements

Actuation
System

October 13, 2008
Bogardi, Birkmann, 2004

Risk Management (t=0)

Environmental
q Risk

1)  Social Risk

1 W) Economic Risk

\/

Risk Management (t=1)




Currentintegrated-geascience, humamand social sciencessupported

—— project activities in public education and community preparedness in
Indonesia
[ ] Paleotsunami & Environment [ ] Infrastructure [] Post Disaster Assessment
I Tsunami Modeling Bl vVulnerability & Risk Modeling ] Public Education & Awareness
[ Engineering geology, groundwater I Social Economy Bl Exhibition
Il Bathymetry
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Intograted approacL between c.omponoﬁts

?
LY Research and Survey \RSUFVGOZ

X esear

Physical Environmental Social
l l Economy

/

Phys. Environ. Social Economic
Vulnerability ~ Vulnerabulity  Vulnerability

e

Vulnerability

|

/ Disaster risk ‘\

Compress
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“The last mlle”

—end warning system

Mitigation-
l oreparedness

S0l E!

recovery-
recornstruction
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Geohazards
Assessment

Geohazards
[dentification

Geohazards
Behaviour

Historical EQ-
Tsunami studies

CONNYENCY,
o)zl

IN INA end to-—

SOCIAl-ECONNSHLULE
Vulneraoilioy

(Vulnerable Groups,
\Infrastructures, Sectors

I

Public Education and
Preparedness Training

|

Geodynamics,
seismotectonics

) ( Targethroup
Mapping
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__ present state of INA TWS science and

community integration
Science and Technology Predictive Capability

Focus, Integration, priority

Response
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3+1 years of sequentlal strategic /
——planning "

Principal reference to vulnerability and risks

Indonesia - Germany Workshop on Vulnerability
July 31, 2007 and Risk Assessment
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GEOSS: the top-down provision

A distributed system of systems like GEOSS (Global
Earth Observation System of Systems)

e Improve coordination of strategies and observation systems
Links all platforms: in situ, aircrafts, and satellites

Identifies gaps in our global capacity
Facilitates exchange of data and information

Improves decision maker’s ability to address pressing policy
issues
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Future multiple use of HAA in High altitude airship
Greater Sunda Strait Growth Areg s

AV
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Closing remarks

The 261204 Indian Ocean tsunami has changed totally

the way we look at disaster

We need a global and distributed system of systems and
robust, cost effective space based technology and
information to address both rapid-and slow-onset

disasters

The highly diverse geographic setting of Indonesian
Maritime Continent bears also all sorts of rapid- and
slow-onset disasters

The global cooperation in contributing the Indonesian
experience in building “home grown” tsunami warning
system has been a remarkable%)est practice to be
implemented elsewhere in the world
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