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Description. Space-based technology (SBT) and information and communication technology (ICT) are emerging as 
important tools for strengthening disaster resilience. The TA aimed to assist Armenia, Bangladesh, Fiji, and the 
Philippines to improve local capacity to collect and share reliable and timely disaster-related data using SBT and 
ICT at the local government and community levels to strengthen their disaster resilience and support timely post-
disaster response, recovery, and reconstruction efforts in a more cost-effective manner. 
 
Expected Impact, Outcome, and Outputs. The expected impact was to have more information-based disaster risk 
management (DRM). The expected outcome was improved quality and timeliness of information for disaster 
preparedness and response using SBT and ICT in the pilot countries. The expected outputs were as follows: (i) 
enhanced disaster-related information collection, sharing, and utilization applying SBT and ICT in selected 
communities; (ii) expanded knowledge on SBT and ICT applications for DRM in each pilot country and the regions 
and (iii) policy guidelines developed regarding sustainable SBT and ICT applications for DRM in each pilot country. 
The TA is highly relevant as it was formulated with substantive inputs from the stakeholders of the 4 pilot countries 
and Japan Aerospace Exploration Agency (JAXA) experts and targeted countries which are highly prone to 
disasters. It is also aligned with the ADB’s Operation Plan for Integrated DRM.1 
 
Delivery of Inputs and Conduct of Activities.  The TA was implemented in close coordination with the following: 
(i) Ministry of Emergency Situation (MES) in Armenia; (ii) Department of Disaster Management with the support of 
the Local Government Engineering Department in Bangladesh; (iii) the National Disaster Management Office 
(NDMO) in Fiji; and (iv) the Department of Social Welfare and Development through the KALAHI-CDSS Program in 
the Philippines. JAXA acted as the project technical adviser during the course of the project implementation. In-kind 
contribution for counterpart personnel costs, technical fees and administration services was provided by JAXA.  
 
Three firms were engaged by ADB to implement the TA in the pilot countries with total contract amounting to 
US$1.786 million. The Asian Institute of Technology (AIT) functioned as the main firm to implement TA activities; 
Geothings Inc. developed the ICT tools; and PASCO Corporation developed the satellite-based damage 
assessment information. The activities set for pilot communities were well planned to be implemented over the 
period of 24 months but due to fortuitous events the TA completion date was extended from 31 March 2017 to 30 
September 2017.  
 
ADB (as executing agency) and the consultants were able to deliver satisfactory performance completing the 
expected tasks and deliverables. The TA is considered efficient having utilized 92% of the resources. Savings were 
generated mostly from seminars and workshop budget allocation as the TA maximized the participation of 
community volunteers, students, local officials, among others. The direct involvement of the community and 
government stakeholders in the TA activities drew appreciation and satisfaction from the four pilot countries.  
 
Evaluation of Outputs and Achievement of Outcome 
 
Output 1: Enhanced disaster-related information collection, sharing, and utilization applying space-based 
technology and information and communication technology in the selected communities. The following 
activities were carried out to achieve this output: (i) community-based OpenStreetMap (OSM) base mapping; (ii) 
community-based hazard/risk and evacuation routes mapping; (iii) crisis mapping; and (iv) data management. In 
total 4 pieces of software were produced, maintained and available for download and access: (i) SoftWare1, 
geoMapTool [Android] [iOS] that allows adding information to buildings and critical infrastructure, this information 

                                                      
1 ADB. 2014. Operational Plan for Integrated Disaster Risk Management, 2014–2020. Manila. This plan highlights 

that ADB will promote the application of state-of-the-art space-based and ICT such as remote sensing and GIS 
both for disaster risk assessment and early warning systems. 

https://bit.ly/2G7XxN7
https://apple.co/2rD5UMd


 
 

are loaded on OSM for everyone in the group to see; (ii)  Software2, geoBingAn [Android] [iOS] that allows 
annotation and geotagged picture taken of hazards and vulnerabilities in the community; (iii) Software3, geoBingAn 
Web [free access] [latest version]  that allows production of community based hazard and evacuation map; (iv) 
Software4 is a plugin for the desktop QGIS software where during a disaster, allows to combine emergency 
observation imagery from Sentinel Asia and International Disaster Charter with crisis mapping data collected in the 
field using Software2. This plugin creates emergency evaluation map injecting satellite process data, up to May 
2018, 2680 downloads were recorded. Continue update of this plugin is done to support Sentinel Asia, a disaster 
mitigation initiative for Asia. To date, the geoBingAn tool registration numbers are: (i) Armenia-22 members, with 
167 reports made; (iii) Bangladesh-20 members, with 2524 reports made (iii) Fiji-67 members, with 1588 reports 
made; and (iv) Philippines-74 members, with1, 294 reports made.    
 
Output 2: Expanded knowledge on space-based technology and information and communication 
technology applications for disaster risk management in each pilot country and the region. In Armenia, more 
than 40 participants were involved in each of the meeting, workshop and training activities composed of GIS and 
remote sensing professionals, members of the American University of Armenia, NGOs, UNDP, Dilijan Municipal 
Staff, MES staff, Tavush Rescue Center staff, pupils and teaching force of a secondary school. A mentorship 
training program was designed where the participants can become future trainers when the project can be 
expanded to other parts of the country. Pupils and staff of a pilot school were also trained on the methodology and 
software so then they run the training in other schools on their own. In Bangladesh, more than 400 staff from 
national and local government agencies, NGOs and community representatives participated in meetings and 
workshop which were held at every level of government and participatory approach was observed. The classroom 
learning was coupled with community visits for practical learning. Trainings and workshops conducted in Fiji were 
attended by approximately 200 participants representing NDMO officials, Nadi local government officials, 
Commissioner Western office representatives, NGOs, business sectors and community volunteers. An integrated 
stakeholder approach from the national to the local level was adopted in the Philippines to build technical capacity 
through trainer’s workshops, software testing and training activities participated by more than 150 staff. Those 
trained in the barangay level can now train other barangays in their respective municipalities.  
 
Building on the knowledge under the TA, UCCRTF supported the following projects: (i) P44212-013-BAN: Coastal 
Towns Environmental Infrastructure Project (CTEIP) and (ii) TA 8671-VIE: Secondary Cities Development Program 
(Green Cities) covering a total of five cities to identify appropriate urban infrastructure designs to properly address 
the identified climate risks and vulnerabilities in these cities. 
 
Output 3: Policy guidelines developed regarding sustainable space-based technology and information and 
communication technology applications for disaster risk management in each pilot country. Institutional 
mechanisms and policies related to the use of ICT and SBT in disaster management is almost non-existent in the 
pilot countries except the Philippines which already has an institutionalized community-based DRM framework with 
its own community risk assessment (CRA) tool. The project provided important insights on the institutional, logistical 
and capacity challenges encountered by the national and local government and understanding these challenges 
provided a unique opportunity for policy recommendation discussion. These key findings during the project 
implementation were the primary drivers for policy recommendations guidelines and stand to advance policy 
discussion on SBT and ICT in each country. However, this did not translate to policy guidelines during the TA period 
as decision to adopt the recommendations lies with the national government. 
 
The TA is considered effective. Though the policy guidelines were not yet adopted, it has produced 4 data sets that 
were collected, processed and delivered for each of the four countries, namely: disaster relevant geo-information, 
damage assessment where available, hazard risk maps and guidance document. An e-learning platform is available 
as a preliminary form of a user guide to operationalize the SBT and ICT applications. The workflows to use these 
tools are the mechanisms that reduced the emergency response time from hours to 30 minutes based on the results 
of the mock drill exercises.  
    
To initiate the institutionalization of SBT and ICT tools in pilot countries’ governance frameworks (post-TA period), 
efforts to continuously use the tools were planned in the pilot countries which will serve as an awareness creation 
mechanism on the benefits of using SBT and ICT tools in DRM. In Fiji, a Tsunami drill was conducted in March 2018 
in 5 schools using the ICT tool for disaster response participated by the national government. In Armenia, the 
government has expressed interest in adopting SBT for land instability. A tripartite memorandum of agreement 
(MOA) is being prepared by the project team to be signed by ADB, consulting firms and DMCs where the consulting 
firms commit to the maintenance of the software and DMCs to engage all levels of the government and stakeholders 
in mainstreaming the tools in governance processes. SDSC-URB will remain engaged to foster further the uptake of 
SBT and ICT. 
 
Overall Assessment and Rating. The TA is rated as successful and less likely sustainable. SBT and ICT tools 

https://bit.ly/2wD59Yx
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https://sentinel.tksc.jaxa.jp/
https://www.disasterscharter.org/
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demonstrated its efficiency in terms of information sharing at the community level translating into better emergency 
planning and decision making. The quality of the geoinformation improved because satellite image processing can 
provide more precise assessment through its phase and amplitude signal of cloud penetration satellite radar. When 
communities use ICT, the authorities are able to receive geotagged photos in case of damages, and additional 
geocoded information of houses and critical infrastructure that may be exposed to natural disasters. Furthermore, 
when ICT and SBT are used simultaneously the officials become aware of the situation much faster because the 
time invested in surveying the affected areas decreased significantly. The proposed MOA is likely to ensure 
software maintenance by the consulting firms though in case of Geothings any specific customization of the 
software that is not part of the plan may require additional resources by DMCs. With regard to maps and data 
acquired and produced under the TA, these will be set up in the Spatial Data Analysis Explorer (SPADE) currently 
being developed by SDSC-URB. SPADE is geoportal specifically designed to facilitate use of data by non-GIS 
users. This platform contains maps and spatial information making them available to a wider audience. As of this 
time, digital format is available and SDSC-URB is available to provide specific support to regional departments 

when needed. The outcome maybe less likely sustainable considering the fast-changing technological scenario 

requiring continuous updates and improvements to keep the tools relevant, and inadequate capacity and willingness 
of the government agencies to sustain the use of tools.        
 
Major Lessons. For SBT and ICT tools to work in a sustainable manner, involvement and ownership of the national 
and city-level agencies is essential. Moreover, the service providers should have long-term commitment to operate 
and maintain the SBT and ICT tools as these sophisticated software tools and portals require regular maintenance 
and updating. There is also a need for national level-policies to promote community-driven disaster risk 
management practices that would effectively capture hazard and disaster-related data and reinforce decision 
making in strengthening resilience. A major lesson, as well as a constraint encountered, is that for information 
gathering and sharing to be effective, sufficient ICT infrastructure including personnel, equipment should be 
established with the city-level agencies to ensure sustainable use of uninterrupted services to the communities.  
 
Recommendations and Follow-Up Actions. Efforts to integrate the use of ICT and SBT tools in DRM should be 
coupled with systems of operation and maintenance including development of simplified user manual for both users 
and system administrators to ensure greater chance of sustainability. Training should be provided both on national 
and local scale to encourage replication and regular use and sustainability. The stakeholders in the pilot countries 
should continue efforts to develop relevant policy guidelines. The project should also be clear on the following (i) the 
deliverables to be turned-over to the DMCs; (ii) whether outputs would be operated/maintained in ADB and in that 
case the required support; and (iii) the TA duration to include components for the mainstreaming of the application 
for ADB and DMCs within a sufficient timeframe after completion of physical outputs.      
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