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Abstract. Five years after the 2004 tsunami, a lot has beenened. This requires the integration of TEW into DRR, clear
achieved to make communities in Indonesia better prepareéhstitutional arrangements, national guidance and intensive
for tsunamis. This achievement is primarily linked to the support for capacity development at local levels as well as
development of the Indonesian Tsunami Early Warning Sys-dialogue between the various actors.

tem (InaTEWS). However, many challenges remain. This
paper describes the experience with local capacity develop-

ment for tsunami early warning (TEW) in Indonesia, based )

on the activities of a pilot project. TEW in Indonesia is still 1 Introduction

new to disaster management institutions and the public, as is

the paradigm of Disaster Risk Reduction (DRR). The tech-The devastating disaster caused by the 2004 tsunami was the
nology components of INnaTEWS will soon be fully opera- starting point for a huge effort in tsunami preparedness in In-
tional. The major challenge for the system is the establishdonesia and other countries around the Indian Ocean. Five
ment of clear institutional arrangements and capacities at nayears after the disaster, much has been achieved. However,
tional and local levels that support the development of publicmajor challenges remain. Drawing from the experience of
and institutional response capability at the local level. Due tomore than three years of support for local capacity develop-
a lack of information and national guidance, most local ac-ment for TEW and preparedness in three pilot areas in In-
tors have a limited understanding of InaTEWS and DRR, anddonesia, this paper describes, from a practitioner’s perspec-
often show little political will and priority to engage in TEW. tive, the challenges in developing an effective “last mile”,
The often-limited capacity of local governments is contrasteg@nd offers approaches and answers for capacity building at
by strong engagement of civil society organisations that optocal levels.

for early warning based on natural warning signs rather than Since mid 2006, the pilot project “Capacity Building in
technology-based early warning. Bringing together the var-Local Communities” (GTZ-GITEWS) has engaged in the de-
ious actors, developing capacities in a multi-stakeholder covelopment of appropriate warning mechanisms and tools for
operation for an effective warning system are key challengegsunami preparedness and response to warnings. The project
for the end-to-end approach of InaTEWS. The developments implemented by the Deutsche Gesellschiaftfiechnische

of local response capability needs to receive the same comZusammenarbeit (GTZ) GmbH (German Technical Coop-
mitment as the development of the system’s technology comeration) within the German-Indonesian Cooperation for a
ponents. Public understanding of and trust in the systeml sunami Early Warning System (GITEWS) (Rudloff et al.,
comes with knowledge and awareness on the part of the end009), together with its Indonesian partners at national (State
users of the system and convincing performance on the pafinistry for Research and Technology — RISTEK, and the

of the public service provider. Both sides need to be strengthlndonesian Institute of Sciences — LIPI) and local levels (lo-
cal government institutions and civil society organisations).

For Indonesia, the major tsunami threat is that of near field

Correspondence td:. Spahn (or local) tsunamis. Statistically, destructive local tsunami
BY

(harald.spahn@yahoo.de) waves in Indonesia occur every two to three years (Hamzah,
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2000). The very short travel times of local tsunamis from 2 Defining capacity building/development
the source — a nearby epicentre — to the shore often limit
warning and evacuation time to only a few minutes. Quick Ever since a close link was established between capacity de-
response by both communities and local authorities is vi-velopment and aid effectiveness in the Paris Declaration in
tal to saving lives. Such rapid response requires long-tern2005 (OECD, 2010), an international development cooper-
preparedness planning. It calls for standard procedures tétion agenda without capacity development has become un-
make quick decisions, coordinate reaction and communicatéhinkable. The definition of capacity development (or capac-
clear guidance. Communities need to be aware of the hazardty building) in this paper is based on the definitions used
and of the natural warning signs, and know how the Indone-by the Development Assistance Committee (DAC) of the
sian Tsunami Early Warning System (InaTEWS) can supportOECD, which read as follows (OECD, 2006, p. 12):
them. Tsunami hazard maps and vulnerability data describe “Capacity is understood as the ability of people, organisa-
the local tsunami risk and enable evacuation planning and thgons and society as a whole to manage their affairs success-
set up of a local public warning system (Fig. 1). Ultimately, fully. (...) Capacity development is understood as the pro-
the way the system works and the strategy for reaction in thecess whereby people, organisations and society as a whole
event of emergency needs to be explained through public eddnleash, strengthen, create, adapt and maintain capacity
ucation, outreach and awareness campaigns, actively involvever time. (...) Promotion of capacity development refers
ing those at risk in the preparedness process in order to builto what outside partners — domestic or foreign — can do to
understanding and trust, and to increase response capabilitgupport, facilitate or catalyse capacity development and re-
For most communities and local governments in Indonesidated change processés.
this is a very recent field of activity. Disaster Risk Reduction  Following the Paris Declaration, capacity development is
(DRR) is a new paradigm, officially introduced by the new primarily the responsibility of partner countries, with donors
disaster management law in 2007 (JTIC, 2010). The new Naplaying a support role. Donors — and therefore donor agen-
tional Disaster Management Agency (BNPB) was foundedcies such as GTZ — commit to align their analytic and fi-
in January 2008. While most of the provincial disaster man-nancial support with partners’ capacity development objec-
agement agencies (mandatory by law) have been formallyives and strategies, make effective use of existing capacities,
founded, most district and municipal governments have not&and harmonise support for capacity development accordingly
established this new agency (not mandatory by law). As in(OECD, 2010).
every new field, the process of developing tsunami prepared- The development of capacities involves identifying devel-
ness is still characterized by unclear references and a lackpment problems and designing and successfully implement-
of human and institutional capacities at operational levels; ining solutions. GTZ often characterises this as the “ability
other words, by a lack of the awareness, expertise and skillfor proactive management”, which is understood as the capa-
necessary to support coherent planning. While in generalbility of stakeholders to effectively combine and coordinate
adequate public service delivery remains a challenge in Inpolitical will, interests, knowledge, values and financial re-
donesia, DRR and TEW are often perceived as added burdersources in order to achieve their own development goals and
without adequate additional resource allocation. Often, theysatisfy their own development needs. Capacity development
are not a priority because other issues, such as poverty redués a holistic process through which people, organisations and
tion and overall development, are perceived as more imporsocieties mobilise, maintain, adapt and expand their ability to
tant than putting a huge effort into preparedness for “waves”manage their own sustainable development. The promotion
that might not occur in the near future. Lack of political will of capacity development by external partners is a key instru-
to engage in community-based preparedness, and animosityent used by development cooperation to enable people, or-
towards science and technology-based early warning repreganisations and societies to develop and expand their ability
sent additional hindrances. The often limited capacity of lo-for proactive management. Capacity development is essen-
cal government that makes it difficult for local authorities tially a process that must be stakeholder driven and stake-
to play their role in the warning system, is often contrastedholder owned, i.e. the stakeholders must strongly identify
by strong engagement of civil society organisations. Ulti- with and be strongly committed to the desired change. How-
mately, bringing together the various actors and building aever, it is possible that this ownership might not arise until
multi-stakeholder cooperation for an effective and trustwor-the reform — or change — (see “support to a change process”
thy TEW system is the key challenge. as the underlying project strategy, Sect. 3.3) process is under
Despite all these constraints, considerable progress hasay; external partners can support and facilitate the emer-
been made in the GITEWS pilot areas and beyond. This pagence of ownership, and assume temporary co-responsibility
per discusses the progress and the obstacles in greater detaihile these processes are still ongoing (GTZ, 2007).
and provides some solutions how to tackle the challenges for Capacity does not exist as an abstract or general quantity.
developing the end-to-end system and increasing respondeexists only in relation to concrete problems, challenges and
capacity. needs. Certain types of problems can be solved more easily
and more rapidly than others; more problematic are those of
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Fig. 1. The end-to-end concept of InaTEWS (source: IOC).

a long-term nature whose effects will only be felt in the fu- governments and national media stations. Local authorities
ture and whose causes are complex, such as the developmamted to make sure they can receive the warning, and are in
of disaster awareness and sustainable institutional capacitiesharge of disseminating warnings and guidance to their com-
DRR is a new paradigm that has only recently been intro-munities at risk. They have the exclusive mandate to issue
duced in Indonesia; and TEW is part of the effort to reducean official call for evacuation if necessary. Institutional and
risk. Developing an end-to-end warning system calls for re-community preparedness and sufficient response capacity is
sponses — and capacity development — from the local levethe vital pre-condition for appropriate reaction to warnings
right up to the national (and international) level. Capacity and guidance.

development is by no means a straightforward process. Itis

characterised by progress and success stories, but also by sét2  Capacity building within GITEWS

backs, conflicts and obstacles. Change processes of this kind

will be successful only if they are systemic: only in excep- To support the implementation of a tsunami early warning
tional cases will one-off interventions at the level of individ- SyStem (TEWS) in the Indian Ocean and especially in In-

uals or organisations be likely to achieve sustainable resultsdonesia (INRATEWS), the German government, through the
Federal Ministry of Education and Research (BMBF), pro-

vided EUR 50 million for the development of the technical
core elements of a tsunami early warning system. The Ger-
man contribution to the system for detecting earthquakes and
tsunamis in Indonesia relies on fast seismological network
analysis and additional marine measurement procedures. To-
r_gether with Indonesian and international partners, a concept
has been developed under the guidance of the GFZ (Ger-
tion of earthquake monitoring, sea level monitoring and land™Man Research Centre for Geosciences) and RISTEK. This
monitoring. The incoming data feed into a decision Suppor,[concept makes use of real-time data transfer, predetermined
system that enables the National Tsunami Warning CentrélOOd'ng scenarios in coastal regions, and direct warning re-
(NTWC) to assess the situation and disseminate a sequendgé)rtS (GITEWS, 2010).
of warning messages to selected interface institutions, local

3 InaTEWS, GITEWS and capacity building
in local communities

3.1 InaTEWS - an end-to-end early warning system

INaTEWS is an end-to-end warning system. The monito
ing and detection technology of InaTEWS is a combina-
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local level, and sufficient institutional and individual capaci-
GITEWS ties. The projectis limited t ting the ch -

. ject is limited to supporting the change process
Pilot Areas iy towards tsunami preparedness — implemented by the Indone-
: sian partners within the pilot areas. This support includes the
development and testing of tools and procedures for early
warning and preparedness. The institutional integration and
implementation of tsunami preparedness activities is the re-
sponsibility of local governments and stakeholders from civil
society and the private sector.

3.3 Capacity building in local communities:
project strategy

GTZ-GITEWS uses a piloting approach to develop sufficient
tools and procedures for preparedness and early warning in
Indonesia’s tsunami-prone regions. The project supports its
Fig. 2. Map of the GTZ-GITEWS Pilot Areas in Indonesia. local partners in their preparedness process and simultane-
ously gathers experiences on how best to implement TEW
at the local level. The project aims to share these best prac-

As part of the overall concept of the German-Indonesiantices with national institutions that have the mandate to guide

Cooperation for a Tsunami Early Warning System, and inot_her tsuna_mi-prone regi(_)ns in their preparedness process,
addition to the implementation of its technical components,With the objective of building a consistent end-to-end early
GITEWS includes capacity building activities that target In- Warning system throughout Indonesia (Fig. 3).

donesian partner institutions at various levels. The objective COOPeration with other international partners, such as
of GITEWS capacity building is that organisations involved YNDP.  UNESCO-JTIC, IFRC, USAID, AusAID, and

in the tsunami early warning system develop human re-NOAA, and within the UNESCO-ICG Working Group on

sources and coordinating mechanisms to ensure that all tass®mmunity Preparedness is part of the project approach.
related to the implementation, maintenance and further deJN€ Project conceptis based on the UN-ISDR framework for

velopment of the system can be fulfilled. It also aims at early warning and focuses on preparedness as defined in the

supporting the set up of efficient organisational structuresramework of DRR. o

that will forward warnings, and clarifying the roles and re-  The pilot locations are Padang City in Sumatra, the
sponsibilities for decision-making in order to ensure effec-Province of Bali, the district of Badung in Bali, and the dis-
tive tsunami early warning at national and local levels. In tricts of Bantul (Yogyakarta), Kebumen and Cilacap (Cen-

brief, GITEWS capacity building activities have three main tral Java) along the southern coast of Java. Here, the project
objectives: cooperates with local government institutions from various

sectors (e.g. disaster response and civil defence as well as lo-
1. Establish higher-level education programmes and tech¢y) planning boards). It also works together with actors from
nical training programmes to provide the critical mass cjyi| society, such as the Indonesian Red Cross, local NGOs,
required to operate the system and to upgrade it in theynd the private sector (Fig. 4).
future. TEW is a public service and primarily a government re-
sponsibility. Nevertheless, it requires the involvement of
all parts of society. To strengthen multi-sector and multi-
stakeholder coordination for preparedness and to facilitate
3. Develop warning and tsunami preparedness mechacooperation with GTZ, the local government partners in
nisms in up to three pilot areas (Fig. 2). the pilot areas appointed local multi-stakeholder working
" project sup- groups. Through works_hops, trajnings and exercises, these
ports the development of mechanisms and strategies that erOUPS develop appropriate solutions for TEW and prepared-
ness at local government and community levels. These ac-

able people in risk areas to be promptly alerted in order to'|~> J’ e ) )
be able to quickly execute an adequate life-saving responsél_\/ltles are facilitated by provision of technical advice, local

The so-called “last mile” is crucial to the effectiveness of Subsidies for preparedness activities as planned and imple-
the entire tsunami early warning system. Achievements in"€ntéd by the partners, and some funding for testing dissem-

the technological sphere (i.e. upstream part of the system-WatiO” technology and for other small infrastructure (such
will have no impact without a clearly defined warning chain

as warning signs). Additional funds are used to develop
(from national to local level), community awareness and pre-2wareness material, and to conduct outreach and community
paredness, procedures and dissemination technology at tfivareness actiities.

2. Establish organisational structures and
inter-institutional communication.

The “Capacity Building in Local Communities
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4 Developing the end-to-end tsunami early warning
Fig. 3. Pilot project strategy. system: challenges, lessons and the way ahead
4.1 A consistent end-to-end system requires effective
governance, clear institutional arrangements and
The role of the project in this capacity building process and national guidance
its mandate as a pilot project is three-fold (GTZ-GITEWS,
2010): Warning systems are complex because they link many spe-

) o ~ cialties — science and engineering, governance and public
— GTZ introduces existing know-how on early warning seyice delivery, disaster risk management, news media and
and preparedness, in line with the overall requirementsypjic outreach. Therefore, the development and mainte-
of InaTEWS and the local context of the pilot locations. nance of a warning system demands the contribution and
These inputs include products from other GITEWS ¢qordination of a wide range of individuals and institutions.
partners. Without the involvement of all stakeholders — authorities and
. . : . government institutions from various sectors and at all levels,
— The project assesses existing local strategies and disy

N he communities at risk, NGOs and the private sector — the
cusses external know-how with its local partners. It pro-

. . . . early warning system will not be effective (UNISDR, 2006;

vides technical advice on appropriate tools and Proceg ensen 2000)

dures, helps clarify roles and responsibilities, and sup- ' ' s
Well-developed governance and institutional arrange-

ports the local stakeholders in their implementation pro- ‘ the foundati hich the f | s of
cess. Overall, this process is characterised by a shiff1€N's are e foundations upon which the four €lements o

from disaster response to preparedness and risk reduce-arly_ warning — ”_Sk kn(_)wlgdge, technical mon!tormg and
warning service, dissemination and communication of warn-

tion (change process). The mandate for the implemen- .
tation of tsunami early warning and preparedness liegnds response capability and preparedness to act by author-

exclusively with the local partners, primarily the local ities and by thosg at risk (IFRC’ 2009) —are buil, stre_ngth—
governments, since they are in charge of warning anqened and maintained. Effective governance that provides, a

guiding their people in the event of emergency. robust legal 5_“_‘0' regulat(_)ry framework a_nd IS suppor_ted_ by
long-term political commitment, leadership and effective in-

— As a pilot project, “Capacity Building in Local Com- stitutional arrangements, determines the sustainability of a
munities” aims to gather experience and best practicegvarning system like InaTEWS. Governance needs to clearly
for the implementation of tsunami early warning and delineate roles and responsibilities for the end-to-end system
preparedness at the local level in Indonesia. Thus, thedt all levels, provide resources, develop capacities, improve
project documents lessons and best practices, and préhe quality of public service delivery, and encourage partici-
vides them to national institutions in charge of strength- Pation at local levels. Vertical and horizontal communication
ening the last mile. Once discussed and adopted, th&etween early warning stakeholders strengthens coordination
project outputs can be used to support other tsunamiand is key to build a consistent system (IFRC, 2009; Lassa,
prone regions in their preparedness efforts (a complete2008a; UNISDR, 2006).
documentation of the project’s output will be available  Developing effective governance in general is still a ma-
online by the of 2010www.gitews.org/tsunami-Kit jor challenge for the Government of Indonesia. Conceived at

independence as a federated republic, Indonesia developed
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Data analysis While InaTEWS technology for earthquake monitoring,
National Warning Center LIth ocean observation and forecasting will soon be operational,
Warning messages the major challenge for the end-to-end early warning system
is the definition of clear institutional arrangements and re-
sponsibilities for the long-term development of institutional
and public response capability of the end-users of the warn-
ing system: the local authorities of and communities in
Interpretation tsunami-prone regions.
Local Governments Decision The integration of InaTEWS as a component of DRR, and
Dissemination the development of the capacity of the institutions in charge,
i.e. the National as well as Regional Disaster Management
Agencies, will determine the effectiveness and sustainability
of the system. However, to date the transfer of responsibility
for institutional and capacity development for the last mile
Natural Warning from RISTEK as the coordinating agency for the develop-
Community at Risk Warning messages ment of InaTEWS, to BNPB as the national lead agency for
Guidance message DRR still lacks sufficient legal basis and institutional com-
mitment.

Consequently, most local authorities in Indonesia still lack
an understanding of their role in local preparedness planning
for TEW. This includes an understanding of their role in the

into a highly centralised state with decision-making and con-case of emergency (as defined by regional autonomy laws),
trol in the hands of the central government in Jakarta. The e, to make a decision on how to react and to disseminate an
transition from a centralised government system to a decenofficial call for evacuation (if necessary) to their communities
tralised system that began in 2001 delegates various mamased on warnings from the NTWC (Fig. 5).
dates to province, district and municipal governments (in-  Several initiatives in various regions of Indonesia have
cluding responsibilities for disaster risk management). How-strengthened the understanding of InaTEWS in general, and
ever, managing the process of decentralisation involves nef the roles of national and local stakeholders as regards
less for Indonesia than the reinvention of governance. Unwarning dissemination and response in particu|ar_ Amongst
surprisingly, after almost a decade of decentralisation, In-others, the Indonesian Institute of Science (LIPI) and the
donesian public administration at national and local levelspministry of Marine Affairs and Fisheries (DKP) have worked
still struggles to develop capacities and meet procedural angh different pilot areas to build local capacities. While the
quality standards for public service delivery. Decentralisa-warning system has been developing over the years, annual
tion will most probably remain a work in progress for the tsunami drills have been conducted in a number of locations.
foreseeable future (GTZ, 2010). Five years after the Aceh tsunami, the IOWave09 Exercise
These conditions have obvious consequences for the instian Indian Ocean wide tsunami drill) was conducted as an
tutional arrangements and responsibilities as regards DRRend-to-end drill in the Province of Aceh, where authorities
At the national level, Indonesia has proven its commitmentand communities tested their response capacity. A task team,
to the shift from a paradigm of disaster response to one of rislkconsisting of various national institutions including BMKG,
reduction and preparedness by the introduction of the DisasRISTEK, and LIPI (together with UNDP), supported the lo-
ter Management Law (No. 24/2007) and the establishment otal government in Aceh and other stakeholders in the devel-
the new National Disaster Management Agency (BNPB) inopment of decision-making and dissemination procedures as
2008. While most provinces have founded Regional Disaswell as community outreach activities during the preparation
ter Management Agencies (BPBD), most districts and mu-of the drill. The drill created national, local and international
nicipalities have not yet established the institution. In themomentum for the discussion on TEW and preparedness.
absence of clear national guidance, the implications of theThe results of the drill's evaluation were used to refine these
Disaster Management Law for the implementation of DRR —procedures (IOWave09, 2010).
and TEW as part of DRR — at the sub-national levels still re- Looking at the progress in some of the GITEWS pilot ar-
main unclear to many local stakeholders. The existing BPBDeas with regard to the warning chain and the clarification of
struggle with a lack of skilled personnel and capacity devel-roles and responsibilities, important steps forward have been
opment as well as ineffective recruitment processes. Evemaken. The district of Bantul (Java) tested its local disaster
disaster management officials in leading positions often stilloperations centre in charge of TEW, including SOPs, dissem-
lack understanding about what DRR actually signifies — notination, evacuation plans and peoples’ response capacity, in a
to mention the particulars of TEW (Thomalla et al., 2009; tsunami drill in 2008, involving local authorities, several dis-
CSO, 2009). aster management institutions and around 5000 residents in

Fig. 5. Roles in InaTEWS.
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pilot villages. The evaluation of the drill led to an intense dis- guidance (a detailed account of the earthquake, institutional
cussion with national stakeholders about the command chainesponse and community reaction can be found in Hoppe and
and whether an official call for evacuation requires approvalMahadiko, 2010).
by the district head prior to dissemination. In fact, authori- Despite this progress in some locations, the particulars of
ties in Bantul had mandated the operations centre to make the role of local governments in TEW, and its implications
decision on whether to call for evacuation or not and to di-for the institutional set up, human resources and budgeting
rectly issue guidance to the public. This follows the logic requirements, are not yet apparent to most of the local gov-
of the decision-making SOPs, which translate standardise@rnments of tsunami-prone regions in Indonesia. In particu-
warning from the NTWC into standard response at the locallar, those that remain outside of the attention of previous or
level and take into account the short lead-time of near fieldongoing pilot project activities lack clear guidance for long-
tsunamis. Agreed and approved by local authorities, theséerm preparedness planning for future tsunamis and their role
procedures save time and bring the information to the peoplén case of emergency.
as quickly and direct as possible (GTZ-GITEWS, 2010). In order to strengthen the local stakeholders of InaTEWS,
The development of TEW in Bali accelerated with the con- the development of institutional arrangements and response
struction of the province’s emergency operations centre incapability to act needs to receive the same level of attention
2009. The Governor made the centre a priority. Personneand commitment (as well as investment!) provided to the
received training on communication technology and proce-technological aspects of early warning (IFRC, 2009; Lassa,
dures. A governor’s decree now determines mandates ang008b). While the uncertainty regarding the institutional ar-
responsibilities with regard to TEW. The authorities delegaterangements of InaTEWS will not be solved in the short run,
the warning service to the province’s operations centre. Thighere is an urgent need for clear guidelines that define the
means that the provincial authorities — rather than each sinlinkage between national and local level within InaTEWS in
gle district government — disseminate a call for evacuationa formal way. Such references need to build upon experience
directly to the public via tsunami sirens and public radio. from the various piloting activities by the Indonesian partners
This model might not be in line with the usual mandate of and GITEWS. Besides other aspects of TEW and prepared-
a provincial government but it simplifies the warning chain ness, including public education, hazard and risk assessments
significantly and benefits those exposed to the tsunami threaind evacuation planning, particular emphasis needs to be put
The move for one centralised operations centre also reducesn the promotion of an effective TEW chain. All actors in
overall costs for 24/7 operations and deals with the limitedthis chain — from the NTWC to the communities at risk —
human resources in the region (GTZ-GITEWS, 2010). need to clearly understand the overall design of the end-to-
The earthquake on 30 September 2009 in West Sumaend warning system, its warning scheme and messages, the
tra fortunately did not cause a destructive tsunami, nor didroles of all actors, as well as their individual role, responsi-
the NTWC issue a warning. The intensity of the event, bility and rights.
however, caused fear of a tsunami. A survey, conducted Based on its experience working on the last mile, GTZ-
by GTZ-GITEWS together with KOGAMI (Tsunami Alert GITEWS actively supports the preparation of a national
Community, a local NGO) and with support from the Last tsunami warning chain guideline that provides clear guid-
Mile Project (partly implemented by UNU-EHS, United ance to local governments and other actors on the technical-
Nations University-Environmental and Human Security) asities of linking to InaTEWS, and on how to establish proce-
well as the city’'s BPBD, showed that only about 50% of dures and build sufficient human and institutional resources
200 interviewees evacuated. The earthquake also triggerefr effective TEW and preparedness planning. Already the
response in the city’s disaster operations centre. The cerdrafting process of such a document is expected to lead to
tre, since early 2009 a unit of the city’s newly established clearer coordination among national institutions, and should
BPBD, disseminated information from the NTWC that there accommodate the needs of local stakeholders. If widely dis-
was no tsunami threat via VHF radio around 5 min after theseminated and promoted, this document is considered a vital
quake — however, not to a wider public. About 20 min later, step towards establishing a more consistent and sustainable
the Mayor of Padang announced the information via the lo-end-to-end warning system. The guideline will help to an-
cal state radio station dRadio Republik Indonesia after ~ swer local stakeholders’ questions and enable them to take
he had finally received the information from the NTWC via action towards tsunami preparedness, and provide a refer-
SMS. Due to power outage and failure of several cellularence for all actors involved in TEW in Indonesia. The Na-
phone networks, there was no contact between the operdional Agency for Meteorology, Climatology and Geophysics
tions centre and the mayor. The operations centre did nofBMKG) as the institution that operates the NTWC is com-
have the means — nor the mandate — for public disseminamitted to publish this warning chain guideline within this
tion. The lessons from the event led to a review of man-year. Local representatives from government and civil soci-
dates, SOPs, and the dissemination system. A mayor’s deety in the GITEWS pilot areas will be involved in the drafting
cree, introduced in April 2010, now regulates the mandateprocess.
of the operations centre as public provider of warnings and
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STATUS Estimated Color Advice from NTWC to province, district and
(warning tsunami code city governments
level) wave height

ADVISORY | <0,5 meter | yellow Province/District/City governments that are at

(WASPADA) “Advisory” level are expected to pay attention
to this warning and immediately guide their
communities to move away from the beach
and river banks.

Fig. 6. Warning levels and advice as part of the warning messages from the NTWC (source: BMKG).

A formal, national guideline is one key to a more con- The actors in the tsunami warning chain can operate only
sistent system. Horizontal and vertical dialogue betweenwithin their legal mandate. The NTWC at BMKG cannot
tsunami-prone regions and between national and local levelssue an official call for evacuation, which is the exclusive
of government is another. To promote such dialogue, GTZ-mandate of local government at district and municipal level.
GITEWS set up a programme for exchange. Through crossHowever, the warning products of InaTEWS have to serve
visits and a series of dialogues facilitated by the project, nathe end users of the system. The information that comes
tional stakeholders have had the opportunity to gain deepeout of the warning system has to make sense from a prac-
insight into preparedness progress at district/municipal andical (rather than a technical or scientific) perspective at lo-
province level. In turn, local stakeholders from the GITEWS cal level, and enable local authorities as well as the public
pilot areas had the chance to get clarification on the warningo take immediate action. Experience in the GITEWS pilot
system, roles and responsibilities and procedures from theiareas shows that there is a need for 1) clearer and more in-
national counterparts. Visits by local partners to the NTWC structive warning messages from the NTWC to local author-
at BMKG and to the BNPB emergency operations centreities, 2) the formulation of particular warning content for the
helped to close the “gap” and build a better understandingmedia, in particular, television and radio stations that broad-
of the end-to-end system at both levels. The exchange proeast information to the public, and 3) the formulation of clear
gramme received a positive response from all participants bewarning and guidance messages to be disseminated by local
cause it provided a vital forum for discussing ideas, experi-authorities to their communities at risk.
ence and challenges. Discussion on how to continue such

. . . ) i heir limi iti i limi
dialogue in the future is ongoing (GTZ-GITEWS, 2010). Given their limited capacities and expertise, and limited

access to other information, local entities rely heavily on
4.2 Adjusting the system to the needs of the end user: comprehensive warning information from the NTWC. Be-

clear warning and guidance messages for INRaTEWS sides information on the threat level and its regional impact,
it is clear advice that will help them to make appropriate and

The ultimate goal of TEW is to reduce human fatalities andduick decisions in the event of emergency. Local authorities
injuries. Key objectives in meeting this goal are the provi- not only play an important role in transmitting the warning
sion of timely and effective tsunami warnings and guidance@nd providing guidance to the people at risk, but can also
through identified institutions and communication channelsProvide feedback to the warning provider about how they
that allow individuals exposed to an imminent tsunami threatunderstand the warnings and how they might be made more
to take appropriate action, evacuate risk areas before gctionable or comprehensible (IFRC, 2009).

tsunami reaches the coast and save their lives (UNISDR, | earning from experience in the pilot areas, GTZ-

2006). To be effective and useful to the “user” of the warn- g|TEWS, together with BMKG and other GITEWS partners
ing system, a warning has to be plausible and credible, cleaffrom GFz and the German Aerospace Centre — DLR), pro-
and understandable. It needs to provide information aboufotes continuous discussion on the content of warning mes-
the threat level and its regional impact as well as time. Ulti- sages for InaTEWS in order to adjust the output of the system
mately, a warning needs to provide guidance on what to dgg |ocal conditions and create an adequate warning scheme.

and on how those exposed to an imminent tsunami threat caBased on feedback from local representatives, BMKG has
protect themselves (Kunz-Plapp, 2008; Sorensen, 2000). iy the meantime incorporated an “advice” component in its
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messages that provides recommendations to local authoritie$.3 Increasing public understanding of InaTEWS
on how to react to the warning (Fig. 6). However, discussion and how it can help to save lives
on the advice by BMKG needs to continue, in particular, with
respect to the two-level approach for warnings and how theséDid the warning system work?” is the question inevitably
levels can be translated into local action (see Sect. 4.6).  asked after a strong earthquake that is followed by a warning
In many — if not most — tsunami prone regions of Indone- of a tsunami threat. This is a question not easily answered.
sia, institutional capacities and infrastructure for translatingThe “system” consists of many parts, some of which might
warnings into clear guidance to communities at risk are stillwork and others not. Failure in any one of these parts can
very much limited. This means that there are no local sourcegnean failure of the whole end-to-end system (IFRC, 2009).
of tsunami warnings. Research on public response to warnFrom the perspective of the last mile, a more pertinent ques-
ings shows that even in areas where public alerting systemtion might be: “Did the warning reach the people on the coast
are in place, people might look for additional information in time and did they respond appropriately?”
from other sources before they take action (Lindell et al., The 7.3 earthquake southwest of Tasikmalaya (West Java)
2005; Sorensen, 2000). Here, national and local televisioron 2 September 2009 (at around 14:55 LT), which fortunately
and radio stations play a major role in providing additional did not cause a tsunami, provides us with an interesting case
sources of warning and getting information to the public.  study. On that day, at about 14:58 LT, the National Tsunami
A tabletop simulation during the preparation of the Warning Centre in Jakarta issued a timely tsunami warning
IOWave09 tsunami exercise that involved media represen{based on seismic data) within 4min of the tremor. The
tatives from national and local television and radio stationsNTWC sent out the warning to local authorities (via SMS)
highlighted the importance of providing special warning and to the media. National television stations (SCTV, RCTI
messages to the media. In the evaluation of the tabletop exernd TVONE) broadcast the warning shortly afterwards. A vi-
cise, media representatives came up with clear recommendaal part of the warning system — the NTWC monitoring and
tions for the content of the message. The InaTEWS warningvarning service — worked (though the NTWC has yet to im-
messages need be clear and understandable to the public, ysove its capacity for dissemination via multiple channels).
ing non-technical language. They have to indicate what hap- In the district of Bantul, province of Yogyakarta, on the
pened (earthquake) and describe regional threat levels (froraouthern coast of Java, where TEW was introduced in 2006
a potential tsunami). Most importantly, the messages need tand tested in a drill in 2008, the local disaster control cen-
provide clear recommendations to the public on what to dotre took the decision to disseminate warning and guidance
Due to the limited time available, the message format ando the public along the coast about 10 min after the tremor.
content from the NTWC needs to be ready for immediateThe centre’s initial source of information was the television
broadcast to the public without prior interpretation or techni- broadcast on SCTV. Subsequently, it obtained information
cal adjustments (INWEnt, 2009). The discussion on the confrom the Internet and a (forwarded!) SMS. Due to the mag-
tent of the media message between BMKG and several radiaitude of the earthquake and its distant location off the shore
and television stations is currently ongoing. The results will of the province of West Java, the local SOP indicated only a
be addressed in the drafting process for the national warningninor tsunami threat for Bantul and no need for an official
chain guideline. call for evacuation. Consequently, sirens were not activated,
Once local authorities receive warnings and advice frombut the announcement via (remotely operated) loudspeakers
the NTWC, they need to quickly translate these into guidanceprovided information on the earthquake and the possibility of
and an official call for evacuation (if required). This requires a tsunami. People were told to “stay on alert” (Indonesian:
clear procedures and technology. However, it also requirehiarap waspada The operations centre and Search and Res-
clear standard messages. The content of these messagase (SAR) personnel along the coast established immediate
needs to follow the warning information from the NTWC contact through VHF radio. SAR disseminated information
but requires adjustment to local conditions in terms of word-at a tourist location on the coast (Parangtritis). At the same
ing and language. Public education campaigns need to intime, SAR personnel observed the sea (for natural warning
form communities in tsunami prone regions about the warn-signs) from higher ground. The warning was also commu-
ing messages and the guidance (including siren sounds) thaicated through the SAR “south-to-south” VHF communica-
they can expect in case of emergency (Kunz-Plapp, 2008tion network that provides a link with disaster personnel in
Gregg et al., 2007; Mileti, 2004). GTZ-GITEWS has been neighbouring districts along the coast. Based on information
involved in intensive discussions on warning content with its from the NTWC that was broadcasted by SCTV and received
local partners in Java, Bali and Padang. The result is an opthrough an Internet application bAir Putih (that immedi-
erations manual for TEW in local operations control centresately retrieves the latest earthquake information or warning
that contains dissemination SOPs and various standard guidrom the BMKG server), the operations centre announced a
ance messages for public information and alerting to be iscancellation message indicating that the tsunami threat was
sued after an earthquake, depending on the actions that ne@der and that people could return to their normal activities.
to be taken (GTZ-GITEWS, 2010). Again, this announcement was made via the system of local
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loudspeakers installed at mosques and on siren poles, as wels
as at the SAR post, and could also be heard on VHF radio,
about one hour after the earthquake (Usdianto, 2009).

TEROPONG 35

Nusantara

PERINGATAN DIN| Ts!

Further evaluation of the event revealed several con- f Listr kPadam Sirene Tuk Berbunyl

straints. In some locations, coverage was limited and the| swmsu.
voice quality of the loudspeakers was poor. The announce- s
ment by the operations centre did not include clear guidance =
for action (though indicated by the TEW operations manual _If
and the standard text for announcements). People were only £
asked to “stay on alert” but not to “move away from beaches ‘?3...;
and rivers” as a measure of precaution. As exercised during &&sss
the tsunami drill, people are supposed to clear beaches anﬁ..-t—.‘.‘_:’-.—“‘__.:.:
riverbanks immediately after ground shaking and then search T e
for further information from local authorities. The local res- |E&=e ; s
idents pro-actively approached SAR personnel at the beachsimssss e s =
and local facilitators (who had conducted outreach activities
prior to the tsunami drill in 2008) to get more information
on the earthquake and the tsunami threat. Many had als
heard the announcements from the loudspeakers. Though no
detailed assessment was made, it has to be concluded that
many people did not leave the beach — neither immediatelyKOMPAS (7 September 2009) contributed to the impression
after ground shaking nor upon receiving more information that TEW is primarily about technology working, not human
via loudspeakers. Local residents of Parangtritis (who livecapacity (Fig. 7). By many, the “system” is seen as a network
about 300400 m from the coastline) went out of their house®f technical devices rather than a system that in fact depends
when they felt the ground shaking and searched for addigreatly on human capacities and skills, systematic prepared-
tional information — which they got; however, it did not in- Ness planning, agreed procedures, decision-making capacity,
clude clear guidance. Observations suggest that visitors wh@nd & common understanding of what to do and how to re-
were actually on Parangtritis beach during the earthquake di@ct. From a local perspective, the warning system is often
not feel the tremor nor did they hear the announcements. Wéwrongly) perceived as a set of sirens that are directly con-
conclude that this inconsistent response is related to the diffected to tsunami detection devices in the open sea. Sirens or
ficulties with coverage and voice quality of the loudspeakers Joudspeakers will automatically sound and alert those at risk
the absence of other a|erting devices (eg megaphones)’ th?gong the coast in the event that those devices detect tsunami
lack of instructive guidance from the operations centre, thewaves. This view of the system is, of course, entirely in-
fact that ground shaking was not felt by all, and a lack of correct and misleading, since the end-to-end warning system
pub”c understanding and awareness (UsdiantO, 2009) is equa"y about fulfllllng roles and taklng responSibi”ty and
While disaster management institutions in Bantul, with decisions. This view seems to be rooted in a strong belief in
the Support of Strong po||t|ca| commitment, have worked on science and tEChnOIOQy as the ultimate solution. |ndeed, at
tsunami preparedness and TEW for the last four years, othélirst sight InaTEWS comes across as high technology, which
communities along the southern coast of Java remain outsidgndoubtedly itis (in the upstream part). However, the human
of tsunami preparedness activities and/or lack support fronfactor, as well as the need for preparedness planning, con-
authorities. A more detailed assessment of institutional andinuous public education, a sufficient local legal framework,
community response in other districts along the coast thagoordination and agreements between stakeholders and hu-
were directly exposed to the tsunami threat on 2 Septembean resources development in order to be ready in case of
2009 is not available. However, the overall picture (as givenemergency, are still often neglected and ignored.
by media reports, see below) shows that institutions were not Early warning is a system, not a technology (IFRC, 2009),
prepared and did not react or disseminate guidance, and comand the people at risk of tsunamis are the raisdird’ of a
sequently people along the coast did not receive any warningwarning system (Lassa, 2008b). Educating the public and
These shortcomings can be explained by a lack of overthe people at risk about the hazard, the warning system as a
all awareness, political will and leadership with regard to whole, local warning arrangements and how the system can
making TEW and DRR a priority. Coupled with that, the help to save people’s lives is key to its effectiveness. Even in
Regional Disaster Management Agencies are only just deplaces like Hilo, Hawali'i, whicht was repeatedly hit by de-
veloping and the necessary expertise and human capacitietructive tsunamis in the past, there remains some uncertainty
are very limited. Discussions that followed the events ofin the level of public understanding of the sirens and their im-
2 September also revealed a general misperception of thplications for behavioural response. Hilo's community has
early warning system. Even the renowned daily newspapebeen exposed to monthly tests of the sirens for more than

Stk g st

Fig. 7. “Electricity Down, Siren Did Not Sound...” (KOMPAS,
3 September 2009).
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25years and descriptions of the system have been widelgistant earthquake is not felt and no official alert is received,
published in telephone books for at least 45 years. Howeveran immediate response to the observation of retreating sea-
results from recent surveys show that public understanding ofvater provides the last chance to escape.
the meaning of the siren remains disturbingly low. Thisled Openly address uncertaintyinaTEWS has to deal with
to the conclusion that a major change is needed in tsunamear field tsunamis as the most frequent tsunami threat for the
education to increase public understanding of, and effectivecountry’s coasts. A first warning from the NTWC is issued
response to, both future official alerts and natural warningbased on the earthquake parameters. As planned for 2010,
signs of future tsunamis (Gregg et al., 2007). the warning service of the NTWC will incorporate predeter-
This example from Hilo highlights the current and future mined flooding scenarios and the results of a decision sup-
challenges for the end-to-end warning system in Indonesiaport system. This might increase the accuracy of the warning
where efforts for public education on tsunami preparednessystem over time. However, whether a tsunami was actually
and TEW have started only in recent years. There are sevgenerated or not cannot be determined only based on seismic
eral key issues that need to be addressed in public tsunangiata and scenarios. Additional ocean observation data is re-
education at all levels. quired. Nevertheless, as data from buoys and tide gauges will
Explain the hazard, the warning system and what appro-hardly be available within the first 5 min after an earthquake
priate response meankocal governments and disaster man- (the official time limit for the NTWC to issue the first warn-
agement institutions are in a key position in InaTEWS. While ing) it is still uncertain whether a tsunami is on its way or not.
the media broadcasts official warnings from the NTWC, local Due to this uncertainty several “false alarms” were issued in
authorities are the entity that is mandated to make an offithe past and false warnings will also be disseminated in the
cial call for evacuation based on warnings from the NTWC. future. Research in the United States has revealed that repet-
Public education campaigns need to inform people about théive false alarms may decrease response; however, the likeli-
warning messages, their meaning and what they can expetiood of people responding to a warning is not diminished by
in case of emergency. People at the coast do not have tawhat has come to be labelled as the “cry wolf” syndrome if
wait for official alerts, but need to move inland and to higher the basis of the false alarm is understood (Sorensen, 2000).
ground immediately after a strong earthquake, due to theThe only ways to maintain public trust in and credibility of
short wave arrival times of near field tsunamis, and thenthe warning system is to 1) further improve the accuracy of
search for information pro-actively. Knowledge of natural the warning service and 2) to embrace uncertainty (Mileti
warning signs needs to be strengthened. Experience frormet al., 2004). Indonesian media reports after the earthquake
the Aceh Tsunami in 20048fongn Simeulue, McAdoo et near Sinabang (province of Aceh), on 7 April 2010, that was
al., 2006; Lassa, 2008b) and the Solomon Islands Tsunanfollowed by a tsunami warning (but no tsunami), often re-
in 2007 shows how local knowledge of natural warning signsferred to the warning as aist tsunanii(Indonesian for “ru-
(strong earthquake and retreating seawater) saves lives whemor about a tsunami”) rather than official information about
the right combination of education and topography, i.e. ac-a tsunami threat. This is related to the fact that official infor-
cessible high ground, come together. However, communitiesnation was largely absent after the earthquake and rumours
in broad coastal plains and/or with high population densi-of a tsunami warning and people evacuating coastal areas
ties in urban agglomerations as in Padang (province of Wesspread, while, eventually, no (destructive) tsunami arrived at
Sumatra) would have severe difficulties evacuating the coasthe coast. Very few media reports addressed the functional-
(McAdoo et al., 2008). Results from the recent study on theity of the system in a clear and comprehensive manner. This
reactions to the earthquake in Padang suggest that public edonfirms that knowledge about TEW of news media person-
ucation needs to clearly distinguish between the two mainnel is still limited and their understanding of the system and
natural warning signs of an impending tsunami. Half of the the risk tends to be more similar to the public understanding
people interviewed in the survey (200 individuals) evacuatedthan to the perspective of the NTWC personnel and disas-
low-lying coastal areas in relatively short time as a reaction toter managers (Lindell et al., 2005). When explaining how
the strong earthquake (15 min after the tremor, 83% of thenthe system works, public education activities need to make
had left). However, in the absence of other (official) infor- clear the limitations of the system with regard to the accu-
mation, many of those who did not evacuate rushed to the-acy of initial warnings, and the fact that the first warning is
beach to see whether the seawater was retreating (Hoppe atige only information available that can be used to reinforce
Mahadiko, 2010). Official evacuation strategies should buildcommunity response after an earthquake. Overstating what
upon ground shaking as the trigger for immediate responsénaTEWS can do, or understating what it cannot do, will de-
and official tsunami warnings and guidance to reinforce orcrease trust in and credibility of the system in the long run.
cancel evacuation. Awareness campaigns have to strengthen Use the momentum of earthquakes, tsunami warnings and
the understanding that reacting to a strong earthquake witlisunami disasters to improve institutional capacities and ed-
immediate evacuation is the appropriate response, but thaicate the publicAll public education prior to a disaster will
waiting for the seawater to retreat, which confirms an ap-not have the force of “one good disaster” to change what
proaching tsunami, is not. If, however, the tremor from a people think, their behaviour and public policy (Mileti et al.,
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2004). The Aceh Tsunami in 2004 created momentum. Peoeducation campaigns as well warning dissemination in case
ple learned about natural warning signs. The Indian Ocearof emergency. Since the objective of TEW is to serve the peo-
countries, including Indonesia, decided to develop nationaple, preparedness activities need to involve the communities
warning systems. The disaster also accelerated the reform @it risk or their representatives, i.e. local figures, NGOs or
the Indonesian disaster management law and institutions. Oather civil society organisations. These representatives can
a smaller scale, earthquakes (like in Padang on 30 Septenbring the people’s needs and expectations into the prepared-
ber 2009, and Tasikmalaya on 3 September 2009) can aaess planning process. They are vital partners for building
celerate preparedness planning and increase public undethe bridge to the end users of the system. Advocacy and ini-
standing. However, while people and institutions are moretiatives from these actors are crucial in accelerating the de-
apt to alter behaviours and improve capacities after a disasvelopment of tsunami preparedness and early warning at the
ter, change is most likely when public educators and disastocal level — especially if government structures are weak.
ter management experts have already worked to make sur@volving respected local people from government or civil
the problem is recognised and the way to improve preparedsociety helps to increase the credibility of preparedness ef-
ness is known (Mileti et al., 2004). National and local dis- forts, makes it easier to influence and provides access to local
aster research and management institutions as well as NGgmlicy and decision makers and communities, brings in a va-
in Indonesia should make use of the “opportunities” createdriety of ideas, and means building a sustainable support net-
by earthquakes, tsunami warnings and tsunami disasters, work for long term preparedness efforts (GHI, 2008; GTZ-
learn about people’s behaviour, assess response capacifgITEWS, 2010; IFRC, 2009).
support public discussion and provide recommendations for Developing local preparedness and TEW often depends on
improvement to those in charge at national and local levelsa few dedicated groups or individuals, both from government
Pro-actively approaching the media to clarify and explain theand civil society. These people face a dilemma: they are
functionality of the system and the challenges with regard tocommitted to develop TEW as a part of local preparedness;
warning services and appropriate response is equally impotryet, they are often confronted with the problem of inade-
tant. guate institutional structures to deliver TEW public services,
GTZ-GITEWS tackles this underlying lack of understand- as well as lack of political commitment. In the absence of
ing of how the system works with awareness materials (in-Public warning services at local levels, many civil society or-
cluding visual aids such as movies) and outreach activitiesganisations have opted for and promoted a community-based
GTZ-GITEWS produced an information package for local approach to tsunami preparedness at grassroots level, which
decision- and policy-makers; a target group that is often dif-in many cases is based only on natural warning signs. This
ficult to reach but instrumental in assuring local leadership.is & very reasonable option since a warning system that lacks
Community level outreach activities, which have been imple-local response capability on the part of disaster management
mented several times in various locations in Java and Baliinstitutions can hardly be perceived as beneficial to those at
address the information needs of the population along théisk. However, the gap between technology-based TEW (as a
coast. Village meetings, supported by the project but imple-public service) and community-based tsunami preparedness
mented by local government representatives and communitythat relies on natural warning signs begins to close when in-
based facilitators, aim to bring together the technical and hustitutional response capabilities are being developed. Ulti-
man factors in TEW and preparedness in order to build themately, the question is not whether to opt for one or the other,
“system” (GTZ-GITEWS, 2010). but to integrate them into one consistent response strategy.
This dilemma can be overcome only with a persistent and
joint effort that brings together all stakeholders. By no means
4.4 Developing local preparedness and TEWis a“group s this effort — which aims to develop institutions, change
affair” that requires mutual cooperation and trust minds and make disaster reduction a priority amongst so
many others — a straightforward process. It is characterised
Tsunami disasters affect every sector of society. While TEWby periods of success and progress, but also by setbacks and
is a public service, preparing for future tsunamis and de-constraints — and it takes time. Examples from the GITEWS
veloping local TEW capacities and institutions that can ef- pilot areas illustrate the dynamics in three different loca-
fectively serve the people at risk needs to be a group affairtions and show progress in, and challenges for, implement-
District, municipal and provincial governments have to pro- ing TEW locally. They also highlight how the various stake-
vide the local framework of policies, legislation, procedures holders start to engage in a closer cooperation once the early
and preparedness plans as references for other stakeholdevgarning framework becomes clearer.
Private sector representatives, from, for example, the partic- One and a half years after the devastating events of Aceh,
ularly vulnerable tourism industry, need to get involved to on 17 July 2006, the Pangandaran Tsunami on 17 July 2006
raise risk awareness, share official preparedness plans arfmought destruction to the southern coast of Java and killed
explore opportunities for cooperation and joint preparednesslmost 700 people (Reese et al., 2007). This event reminded
planning. Involving the media is important for both public the public and the authorities that Java is equally prone to
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tsunamis, and created momentum for preparedness. Thauilt its response approach on natural warning signs. When
authorities of Bantul, Kebumen and Cilacap put up sign-GTZ-GITEWS started its cooperation with KOGAMI and
boards and evacuation signs to raise awareness and inforthe municipal government in 2006, the project gave prior-
people about tsunami behaviour. Driven by strong politi- ity to the development of procedures and technical solutions
cal commitment, the authorities of Yogyakarta and Bantulfor warning dissemination in order to strengthen institutional
installed a total of eight locally developed sirens along thecapacities for TEW. However, reasonable doubt about the
coast. However, when GTZ-GITEWS first started its work capability of local government institutions to provide pub-
at the end of 2006, all pilot districts still lacked a system- lic warning service remained. As a result of close coop-
atic approach for tsunami preparedness planning and imeration, intensive discussions and an exchange of ideas in
portant inputs. The existing civil defence institutions fo- which different perspectives were acknowledged, the part-
cussed entirely on emergency response and struggled withers in Padang eventually developed a response strategy that
human resources and budget constraints. From the begiris believed to match the needs of the approximately 230 000
ning, the strength of the preparedness planning process ipeople of Padang (Taubeitk et al., 2009) who would be
the pilot areas of Java was the continuous work of multi-directly affected by a major tsunami. The response strategy
stakeholder working groups. Originally appointed for the in Padang, which was legalised by a mayor’s decree (in April
cooperation with GTZ-GITEWS, they filled the institutional 2010), integrates the natural warning sign of strong ground
gap and became local (and national) advocates for tsunanghaking as the initial trigger for evacuation, and official alerts
preparedness and TEW. A series of 15workshops resultefom the NTWC and local authorities to reinforce or can-
in tsunami hazards maps, district evacuation plans, SOPs farel an ongoing evacuation. An additional important impulse
decision-making and dissemination, and technical dissemifor the joint effort in Padang came with the establishment of
nation solutions. In 2008, the working groups and locally the city’s BPBD in 2009 and its disaster operations centre in
trained community-based facilitators conducted communitycharge of TEW (GTZ-GITEWS, 2010).
outreach activities. As well as being able to provide general In the aftermath of the Aceh Tsunami, BMKG installed
information about tsunami hazards, they were now capable number of tsunami sirens along the southern coast of
to conduct village level evacuation planning (based on dis-Bali. A tsunami drill in 2006, initiated by RISTEK, in-
trict evacuation maps) and to answer questions about localolved institutions and the community. However, the ex-
warning arrangements. At the same time, the three districtercise had not much of an effect in terms of systematic
started to approach neighbouring districts and provincial au-and long-term preparedness planning by local institutions.
thorities. The districts of Ciamis (province of West Java) andGTZ-GITEWS engaged in cooperation with several work-
Purworejo (province of Central Java) joined the pilot projecting groups at province level, organised in accordance with
in 2009. The idea of the working groups creating a “tsunamithe different components of local preparedness planning.
forum” to build TEW and preparedness, and make use of synBut commitment was low and resulted in few tangible re-
ergies along the southern coast of Java (e.g. in terms of warrsults. Besides an official tsunami hazard map (available since
ing service), received regional and national attention both re2008), it was the strong political commitment to prepared-
gionally and nationally. Inter-district and inter-province co- ness by the governor himself that eventually accelerated the
operation is perceived as a promising model for promotingplanning process. The construction of the provincial emer-
TEW and preparedness across the administrative boundariggency operations centre and the recruitment of skilled per-
of tsunami prone regions. Considering the constraints facegonnel (trained on procedures and technology) created mo-
by the working groups (including the lack of funds), a lot mentum and ownership. Working groups at sub-district level,
has been achieved through the piloting activities. Howeverconsisting of local representatives from both the government
the major challenge for the authorities in the next few yearsand communities, used the tsunami hazard map to develop
is to institutionalise the existing capacities and move from anevacuation plans for Kuta (district of Badung) and Sanur
approach of piloting to one of consistent long-term prepared-(city of Denpasar). The tourist island of Bali also provides
ness (GTZ-GITEWS, 2010). an example of how the potential for cooperation between
In Padang, a team of individuals from various institutions, government, community and the private sector can be used.
both governmental and non-governmental, today forms theCooperation between communities, hotels and civil society
backbone for local preparedness planning and the develogor tsunami evacuation shelter has proved to be an effective
ment of TEW. However, it took time to build cooperation option for coastal tourism areas. In the event of a tsunami
and trust amongst the different stakeholders and to developmergency, communities on the flat, sandy Tanjung Benoa
a shared strategy. After the Aceh Tsunami, it was a smalpeninsula in southern Bali would not be able to reach higher
group of volunteers in Padang that realised the tsunami risiground in time. The only viable option is vertical evacua-
for their city, who formed the NGO KOGAMI, started to ad- tion to existing buildings. The buildings that are strong and
vocate for tsunami preparedness and built success. (GTZhigh enough to provide vertical evacuation shelter are those
GITEWS, 2010; GHI, 2008). In the absence of institutional of the neighbouring hotels. As the result of a dialogue pro-
capacities for a public warning service in Padang, KOGAMI cess facilitated by GTZ GITWES, the hotel sector in Tanjung
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Benoa now provides temporary evacuation shelter for the loBecause of the infrequent occurrence of tsunamis and the
cal communities at risk. Both parties agreed on clear prodimited data available for destructive tsunamis, information
cedures for temporary evacuation during tsunami warningsabout possible impacts and run up heights is very uncertain.
and emergencies. The Indonesian Red Cross supports locll must be assumed that no reasonable action can take into
leaders in communicating the procedures to the populatioraccount all possible risk.

(Knight, 2010; GTZ-GITEWS, 2010). To enable local governments to make the necessary deci-
sions, a dialogue mechanism was promoted, allowing scien-
tists and local decision makers to work hand in hand. The
project supported this “Science meets Politics” approach in

Understanding t ih d and th t of Padang and Bali (GTZ-GITEWS, 2010).
hderstanding tsunami hazard and th€ assessment ol poSSt-r, o dialogue between politics and science in Padang

ble .'”?paC‘s on their community are preconditions for !op_al started at the 2007 Padang Symposium, and was continued

4 ol ‘ ¢ bett d for future t i tsduring the first meeting of the Padang Consultative Group in
and plans 1o get better prepared for future tsunami even SJanuary 2008. The results from both events were then consid-
Tsunami hazard maps are the basis for evacuation plannin

. ) . o i for the “P " that fi
Maps showing the different zones allow for the |dent|f|cat|on%reOI as inputs for the "Padang Consensus” that was defined

f orioriti d planning for diff tiated acti Th during the 2008 Padang Symposium. The consensus consists
ot priorities and planning for ditterentiated action. €S€ ot an agreement to base the Padang tsunami hazard map on

maps arte alsr(]) usgd as Fhe 3?5'3 fqr O,lt.es'gr]:mg_rné\i(;hat‘rlﬁnassingle scenario that is considered the most probable. The
(6.9. outreach and warning dissemination) for a emapping will employ numeric modelling using source data

local level. ) . .. aswell as updated bathymetry and topography data provided
Unfortunately, forecasting the probability and possible im- 4 g shared by the respective scientific institutions. Recently,
pact of a tsunami in a given area remains a major challengey,s process came to an end. During the 2nd Padang Con-

Itis important to recognise that scientists do not have a coMgengys meeting in April 2010, local stakeholders in Padang
plete understanding of the mechanisms that trigger tsunamigjeciged on an official tsunami hazard map for the city.

As data are very limited and current estimations of return pe- |, Baji. a similar dialogue in August 2008 led to an agree-

riods (for a single location) in Indonesia vary greatly, it is 1 ant to adopt a multi-scenario approach and to the assign-
difficult to determine in a reliable way the probability of & ent of GITEWS partner institutions to develop the map for
tsupami of a particular magnitude occurring within a given ¢q thern Bali. A local working group participated in the
period of time. development process and presented the final product and a
National and international scientific institutions adopt a technical document to local decision makers. The map was
range of approaches to tsunami hazard assessment in Indongficially approved in mid 2009 (DLR and GTZ, 2009).
sia, often employing different methodologies and data. As a |n the pilot areas of Java, the situation was different be-
result, a wide variety of tsunami hazard maps are circulatingegyse no hazard maps and only very little information from
in the country. For certain locations, there are up to eightresearch were available in 2007. The project decided to de-
different maps (Padang), while other areas are not covered gfe|op and test a simple, participatory and “low-tech” tsunami
all. Indonesia has yet to agree on a standardised methodojkgzard mapping methodology that can be applied at the dis-
ogy, and no lead agency has been appointed at national levgfict level in order to provide local stakeholders with a better
to coordinate on this issue. understanding of the local tsunami hazard and, in this way,
Communities need to develop clear frameworks forcreate a basis for improving preparedness for future disas-
tsunami preparedness to ensure that activities implementegkrs. The approach, implemented in October 2007 in the dis-
by the various actors follow the same overall strategy and daricts of Bantul, Kebumen and Cilacap, aimed at developing a
not contradict one other. Providing an official tsunami hazardmethodology and a learning process, together with represen-
map is definitely a priority task in achieving this goal. Local tatives of local authorities and in cooperation with national
governments are in charge of providing official hazard mapsexperts. In addition to the primary outputs — a tsunami base
for their own areas, but face a big dilemma: either they haveand hazard map for each of the three districts and a vali-
to choose between a number of maps which provide differentiated methodology (that was documented in a guidebook;
or even contradicting information, or they lack the necessaryGTZ-GITEWS, 2010) — the exercise increased knowledge
expertise to produce their own maps. The result is that, taand awareness among the local participants about the poten-
date, most tsunami prone regions in Indonesia do not have afial tsunami threat along the southern coast of Java, and de-
official tsunami hazard map. veloped capacities to answer the question about “safe areas”.
Even with an official map on hand, the question of which The mapping methodology is currently being employed and
areas are “safe” is not yet answered. Based on today’s undefurther reviewed in the new pilot districts of Ciamis and Pur-
standing of the hazard, local authorities must make a deciworejo.
sion that involves choices, trade-offs and risk. The available
time for evacuation is probably the most important factor.

4.5 Tsunamihazard mapping: in search of the safe zone
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Who? Mandate? Work plan
1. Getting started Timeframe? Resources?
Reference?

Hazard & safe zone,

evacuation routes, high Map with all relevant
2. Elements to be risk areas , vertical |
! 3 elements
considered evacuation shelters,

facilities requiring special
attention

3. Defining strategies Horizontal & vertical Evacuation plan:
-f 9 A 9 options, triggers, support, strategy, maps &
or evacuation sign boarding procedures

4. How to

Implementation &

institutionalize dissemination plan

& communicate?

5. How to exercise

& evaluate? Exercise plan
Fig. 8. Five steps of evacuation planning.
4.6 Evacuation planning — an attempt higher floors in buildings or land elevations), close enough to
at a realistic approach be reached in a short time. Contingency plans should foresee

the need for additional temporary shelter areas to accommo-

Evacuation of people in risk areas is the first priority once date people and provide for their basic needs, including first
a tsunami early warning is received and/or natural warningaid, during a tsunami event, which usually lasts for several
signs indicate the possibility of a tsunami. As the avail- hours.
able time span betyvegn awarning and the impact of tsunami 1g,nami evacuation plans and maps require official ap-
waves in Indonesia is generally very short, all necessaryoyal. Local disaster management planning is the respon-
preparations need to be made in advance to ensure that @gjjity of local governments. District plans and maps need
many people as possible get a chance to evacuate. enforcement through local government policy. A district or

Research of available resources has shown that there igity evacuation plan is essential to provide officials and the
very little experience with evacuation planning for local community at risk with information and guidance. These of-
tsunamis. A very useful resource is the guidebook “Prepar-icial plans should serve as a reference to produce plans and
ing Your Community for Tsunamis” that was developed by maps at sub district levels: villages in rural areas and neigh-
Geo Hazards International (GHI, 2008). It provides prac-bourhoods in urban areas. The evacuation plans (i.e. maps
tical steps for local advocates to identify safe locations,and procedures) indicate hazard and safe zones, evacuation
recommend evacuation routes, involve various stakeholdroutes and shelter, dangerous bottlenecks (e.g. bridges and
ers and produce local evacuation maps for the communityharrow streets), critical and vulnerable infrastructures, well-
level. In order to provide a practical tool to district and city known landmarks for orientation and the overall evacuation
governments in Indonesia, GTZ-GITEWS is currently draft- strategy including local warning arrangements. Though ar-
ing a guidebook that defines the cornerstones for evacuatiorangement for traffic management should be made (Lindell
planning to cope with local tsunamis and guides through theet al., 2005), it should not be expected that much guidance
evacuation planning process (GTZ-GITEWS, 2010). or support from local emergency personnel will be available

Tsunami evacuation planning covers the time span befor@uring the tsunami evacuation process. Individual, family,
and during a tsunami event. The primary objective is to getneighbourhood and institutional evacuation plans are needed
as many people as possible out of the reach of the wave® ensure that everyone is able to act independently, and as
to a “safe” or “relatively safe” area. “Relatively safe” areas quickly as possible, as soon as an emergency arises. All the
are not necessarily located outside the inundation area andecessary steps have to be taken in advance to enable and
are unlikely to take the form of a single, central “temporary support the community at risk to protect themselves, whether
shelter area”; rather, they will be multiple locations (such asthey are at home, at the work place, or in public spaces. Local
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and how they would react in case of emergency (or did in
the past). A realistic strategy for evacuation is one that takes
into account the capability of the people when determining
evacuation routes and shelter areas.

Evacuation planning for future tsunami creates a momen-
tum that can be used to educate people about tsunami risk as
well as natural warning signs and early warning messages.

: : Planning sessions can also be used to agree on local roles and
. responsibilities, e.g. with regard to warning dissemination in
o ght at coast 0.5 — 3m

urban neighbourhoods or villages. Again, the planning pro-
cess requires the participation of all stakeholders, in partic-
ular community representatives — since planning for future
tsunamis means planning for those at risk.

GTZ-GITEWS implemented a five-step-approach to
tsunami evacuation planning (see Fig. 8) in the pilot areas
of Java and Bali. After the results of the implementation
process have been evaluated this approach will feed into the
governments should encourage and support the developmeabove-mentioned guidebook (GTZ-GITEWS, 2010).
of response plans and provide the necessary references to doThe 2004 tsunami set a new dimension for the “worst case
so. Tsunami evacuation plans are probably the most imporscenario”. The implications for evacuation planning are chal-
tant reference for preparedness if they are easy to understangnging, as the impacted area of the 2004 tsunami was up
and widely distributed. to ten times larger than the affected area of any historical,

The short tsunami wave arrival and warning times limit the documented tsunami in Indonesia, with the exception of the
evacuation time to only a few minutes. Due to the extremelyKrakatau event. Evacuation planners face the dilemma of
short warning times for near field tsunamis, self-protectionprobability, as the worst case is a very rare event and evacu-
arrangements play a vital role. Research has shown thadting people horizontally out of the potentially affected area
various factors influence individual and group response tds not realistic considering the short warning (arrival) times
warnings and evacuation behaviour (Sorensen, 2000). Unfor near field tsunamis.
derstanding these factors that determine the capability to re- Another challenge for evacuation planners lies in the fact
spond and perform appropriate life saving behaviour con-that, in the future, two warning levels will be introduced into
tributes to a better understanding of the community’s overalllnaTEWS (Fig. 9). In theory, this might help to solve the
vulnerability. Research in Padang for instance has identifiedlilemma of the “worst case scenario”, because decision mak-
knowledge of tsunamis, discussion about tsunami risk in theers will not necessarily have to call for full-scale evacuation
community, perception of people’s vulnerability, knowledge if the threat is a minor one. On the other hand, the question
of evacuation places, personal preference for safe placesrises of whether a two-level evacuation strategy is a real-
self-efficacy in evacuation and doubt on tsunami early warn-istic option when it comes to implementation. Considering
ing information, as important factors that influence the deci-the current state of public understanding of the warning sys-
sion to evacuate and evacuation behaviour (Taubelet  tem and the difficulties in disseminating warnings and guid-
al., 2009). Evacuation after the earthquake in Padang omnce locally (Hoppe and Mahadiko, 2010; Taukitbet al.,

30 September 2009 showed that many people did not im2009), the option of a two-level approach seems question-
mediately evacuate. Besides collecting valuables from theimble. The experiences from the development of evacuation
homes, seeking additional information or providing informa- maps in Bali led to a discussion about the suitability of the
tion to others, and protecting their property, their highest pri-warning levels and zones within InaTEWS. It was concluded
ority was to meet with their family before leaving the hazard that the zoning could distinguish between areas possibly af-
area (Hoppe and Mahadiko, 2020; this behaviour has beefected by “average tsunamis” — occurring every two to three
described as “logistical and psychological preparation” byyears — and “worst case events”, occurring very rarely. This,
Lindell et al., 2005). however, requires adjustments in the parameters that define

Emergency planners can primarily influence warning re-the warning levels. Even if this can be done, the two-level
sponse by adjusting the design of the public alerting systemapproach might create a false sense of the accuracy and cer-
(communication channels) and the wording of warnings andtainty of warnings. The discussion with the NTWC and the
guidance messages to the needs of the people. Besides th@&erman GITEWS partners is ongoing. Further consultation
public education plays a major role (Sorensen, 2000). Theof the local partners on the feasibility of the two-level ap-
evacuation planning process, both at district and sub-districproach in the pilot areas is required. In Padang and in Cila-
level provides an opportunity to learn more about the com-cap, local stakeholders opted for a single-level evacuation
munity’s response capacity, how they perceive their own riskstrategy.

Fig. 9. Evacuation planning for different warning levels
(DLR/GTZ, 2009).
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5 Conclusions sets and developing institutions, such as BNPB. This still re-
quires a great deal of advocacy both at national and local lev-
The experiences from three years of local capacity developels to convince the relevant actors to embrace the concept of
ment for TEW warning and preparedness in Indonesia revealisk reduction. The Indonesian institutions that have been in-
that implementing an end-to-end, and people-centred earlyolved in the development of the system together with other

warning system is a complex task. Implementation of theplayers in the field of DRR need to continue to pro-actively

system requires a common understanding of the overall syssromote InaTEWS.

tem on the part of all actors involved, political leadership,
the will to cooperate, and committed and skilled individu-
als. Various experiences with recent earthquakes and tsunanAi
warnings highlight the major effort that is required to close

the “gap” between the system'’s technical achievements an%\bb reviations

its ability to actually benefit the people at risk and motivate
them to take action. This effort requires a holistic and sys- AusAID
temic view, focusing on upstream and downstream processes
as well as local response capability in equal measure. BMBE
To make the system effective, the development of local
response capability has to be addressed with same level of
commitment and investment provided to the development of
the technological components. Human capacities at all lev-
els need to be developed to increase the institutional response
capability at the local level. To build a common understand-
ing of the system and to encourage all actors to accept andBNPB
play their respective roles, the provision of sufficient funding,
adequate capacity development and instructive guidelines isBPBD
essential. Developing these guidelines is a multi-stakeholder
task. Only a joint learning process can lead to a tailor-made pac
warning chain and public outreach strategies that really ad-
dress the needs of the community at risk. Results and ex-
periences from this learning process need to be systematise
and documented. Applying the existing experiences from the
pilot areas to a larger number of regions along the tsunami- DLR
prone coastlines is a major challenge for the way ahead. Re-
cent experience from an “exchange programme” advocates
further promotion of a forum for cross-learning and capacity DRR
development, drawing on existing expertise from various re- Ggz
gions, levels and sectors. Public education needs to clearly
and openly (and continuously) explain how the system can

BMKG

KP

help to save lives, indicating its strengths but not understat- GITEWS

ing its limitations. Going public, explaining the system, us-
ing the “opportunity” that earthquakes and tsunami warnings
(or disasters) can create, and building relations with the end
users of the system — the communities at risk — is essential
to building the trust in and credibility of the system that is
required to achieve its ultimate goal: to save lives.

To make the system sustainable, it needs to be institu-

GTZ

IFRC

tionalized at all levels. Clarifying institutional arrangements |naTEWS

and developing strong institutions at national and local level | \wEnt
needs to go hand in hand with the technical advancement of
the system. The provision of sufficient long-term funding is
part of this as well as the integration of TEW as a compo-
nent of DRR into long-term national and local disaster man-

end-to-end concept of TEW were only recently introduced
in Indonesia. The transition to DRR involves changing mind-
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agement and development plans. The DRR as well as the KOGAMI

The Australian Government’s Overseas
Aid Program

German Federal Ministry of Education
and Research — Bundesministerium
fuer Bildung und Forschung

Badan Meteorologi Klimatologi

dan Geofisika (National Agency for
Meteorology, Climatology and Geophysics)
Badan Nasional Penanggulangan Bencana
(National Disaster Management Agency)
Badan Penanggulangan Bencana Daerah
(Regional Disaster Management Agency)

Development Assistance Committee
of the OECD

Departemen Kelautan dan Perikanan
(Ministry of Marine Affairs and Fisheries)

The German Aerospace Center —
Deutsches Zentrum fuer Luft- und
Raumfahrt e.V.

Disaster Risk Reduction

German Research Centre for Geosciences
— Deutsches GeoForschungsZentrum,
Potsdam

German Indonesian Tsunami Early
Warning System

Deutsche Gesellschafirf Technische
Zusammenarbeit (German Technical
Cooperation)

International Federation of the Red Cross
and Red Crescent Societies

Indonesian Tsunami Early Warning System

Internationale Weiterbildung
und Entwicklung (Capacity Building
International, Germany)

Indian Ocean Wave Exercise 2009
Komunitas Siaga Tsunami
(Tsunami Alert Community)
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