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Abstract: In a collaborative effort with the NOAA Coastal Services Center 
(CSC), ESRI, ESRI Thailand, TetraTech Inc., and the Asian Disaster 
Preparedness Center (ADPC), the NOAA Pacific Services Center (PSC) initiated 
a capacity building activity on GIS-based hazard risk information systems. The 
initiative was a part of the U.S. contribution to the Indian Ocean Tsunami 
Warning System (U.S. IOTWS) program, which was implemented in response to 
the December 2004 Indian Ocean Tsunami.  The goal of the two-year program 
was to provide technical assistance in the development of an end-to-end warning 
system for tsunamis and related coastal hazards.  The capacity building initiative 
focused on the application, implementation, and maintenance of ESRI ArcIMS 
software and the recently developed U.S. IOTWS ArcIMS Hazard Asessment 
Template.  The objectives were to provide participating organizations from 
tsunami affected countries with the technical skills to improve use of and access 
to hazard risk information, as well as demonstrate the utility of using technology 
to reduce risks and better prepare for coastal hazards.   
 

 
INTRODUCTION 
 
Background 
Since the December 2004 Indian Ocean Tsunami, disaster mitigation and preparedness 
related to tsunami hazards and their potential catastrophic impacts has become an 
increasing focus for emergency managers, coastal zone managers, planners, and other 
decision makers throughout the world.  After the 2004 tsunami, the U.S. Agency for 
International Development (USAID) implemented the two-year U.S. Contribution to the 
Indian Ocean Tsunami Warning System (U.S. IOTWS) Program, to give strategic support 
towards the development of an operational tsunami warning system that provides 
integrated end-to-end capabilities at the regional, national, and local levels within a multi-
hazard framework (U.S. IOTWS Integrated Program Workplan, March 2006).   
 
USAID requested the involvement of several U.S. government agencies with focused 
expertise and technical resources, including the National Oceanic and Atmospheric 
Administration (NOAA), U.S. Geological Survey (USGS), U.S. Department of 
Agriculture/Forest Service (USDA/FS), and U.S. Trade and Development Agency 
(USTDA), as well as support from non-federal agencies including TetraTech, Inc., the 
Asian Disaster Preparedness Center (ADPC), and the University of Rhode Island. 
 



As part of the end-to-end warning system NOAA was requested to deliver a geographic 
information system (GIS) based hazard assessment tool for one local community which 
could easily be replicated in other areas.  NOAA has extensive experience in working 
with various federal, state, and local level partners in the U.S. and its territories to 
develop tools to enhance the ability of local emergency managers, planners, and decision 
makers to conduct multi-hazard risk and vulnerability assessments, as well as experience 
in developing GIS-based tools to increase access to and use of hazard risk data.  
Implementation was lead by staff at the NOAA Pacific Services Center (PSC) in 
Honolulu, Hawaii. 
 
REGIONAL TRAINING AND CAPACITY BUILDING INITIATIVE 
 
Implementation 
As a part of this U.S. IOTWS program initiative, the NOAA Coastal Services Center 
(CSC) developed a GIS-based hazard assessment tool template using ESRI ArcIMS 
software to improve access and use of hazard risk data in disaster mitigation and 
preparedness.  In order to enhance the capabilities of organizations in the Indian Ocean 
Region, NOAA PSC partnered with ADPC, ESRI, and ESRI Thailand to deliver a 
capacity building workshop that provided technical training on the hazard assessment 
tool, as well as ESRI ArcIMS software and other GIS-based hazard risk information 
systems.  Additionally, ADPC completed a long-term strategy document for integrating 
GIS-based hazard mitigation tools in the Indian Ocean Region that will help provide 
sustainability to the capacity building initiative.    
 

 
Figure 1:  Graphic depicting the IOTWS end-to-end warning system.  The components include the initial 
detection of an earthquake and potential tsunamis, data analysis, formulation and dissemination of the 
warning, and the response by the community.   



 
 
Regional Partnerships 
The Regional Training and Capacity Building Initiative on GIS-Based Hazard Risk 
Information Systems for the Indian Ocean Region was a collaborative effort across 
multiple industries, including the U.S. Government, international NGOs, and the private 
sector.  For the U.S Government contribution, NOAA provided the hazard assessment 
tool template as well as technical expertise and assistance throughout the training.  For 
the private sector, ESRI and ESRI Thailand provided trainers free of charge to conduct 
the ArcIMS training.  ADPC, a non-profit organization in Bangkok, Thailand, provided 
the logistical support for organizing and hosting the workshop.  TetraTech Inc. provided 
the project management and financial management for the initiative.  
 

                                                  
Figure 2:  Regional Training and Capacity Building Workshop partners 
 
 
REGIONAL TRAINING AND CAPACITY BUILDING WORKSHOP 
 
Goals and Objectives 
The primary goal of the workshop was to provide technical training on ESRI ArcIMS and 
the U.S. IOTWS hazard assessment tool template; however, there were several objectives 
the workshop achieved, including: 

• Providing participants the technical skills needed to improve the use of and access 
to hazard risk information; 

• Demonstrating the value of technology in disaster mitigation and preparedness, 
and 

• Providing ADPC with the information necessary to develop a strategy for 
integrating technology and GIS-based tools in the Indian Ocean Region.   

 
Participants 
The workshop included 14 participants from 10 different organizations around the world.  
The organizations represented at the workshop include: 

• Asian Disaster Preparedness Center (ADPC), Thailand 
• Disaster Management Centre (DMC), Sri Lanka 
• National Building Research Organization (NBRO), Sri Lanka 
• Asian Institute of Technology (AIT), Thailand 
• EMSO Limited, Sri Lanka 
• NOAA Coastal Services Center, South Carolina, USA 
• NOAA Pacific Services Center, Hawaii, USA 



• ESRI Educational Services, Washington DC 
• ESRI Thailand 
• US IOTWS Program 

 
Workshop Format 
The workshop consisted of three sections:  a kickoff meeting, ESRI ArcIMS training, and 
U.S. IOTWS hazards assessment tool template training.  The kickoff meeting included a 
background on the U.S. IOTWS Program, brief introductions of the participants and their 
organizations, an overview of the trainings, and an introduction to example GIS hazard 
assessment tools.  The following two days consisted of the standard ESRI ArcIMS 
technical training and a customized one-day training on the U.S. IOTWS hazard 
assessment tool, developed specifically for the workshop.   
 
REGIONAL CAPACITY BUILDING STRATEGY 
 
Strategy Summary 
The U.S. IOTWS Program was a temporary program implemented with limited funding 
for two years by USAID after the Indian Ocean Tsunami.  In order to provide 
sustainability to the objectives of the U.S. IOTWS Program, as well as the Capacity 
Building Initiative, ADPC prepared an expansion strategy document that details how 
ADPC, as a regional partner, intends to support the use of Internet-based GIS tools for 
reducing disaster risks and enhancing hazard resilience.  Within the document, ADPC 
recommends five strategies for developing capacity within the Indian Ocean Region on 
web-based hazard mapping.  The strategies, outputs, opportunities, and potential 
obstacles are listed in the table below (ADPC 2008).   
 

 
Figure 3:  Overview matrix on strategies, outputs, opportunities, and obstacles.   
 



 
 
 
CONCLUSION 
 
The capacity building initiative in the Indian Ocean Region for GIS Web-based tools is 
an on-going project.  The progress so far has been successful and can be attributed to the 
strong partnerships and contributions of each organization involved.  It is recognized that 
because of the short duration of the U.S. IOTWS Program, the need for sustainability of 
the objectives the Program has achieved is crucial, and further capacity building 
strategies should continue.  ADPC, NOAA, ESRI, and ESRI Thailand will continue their 
partnership and continue to work towards this goal.   
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