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Summary of Terminal Evaluation

1  Outline of the Project

Country: Project Title : Project for Development of a Comprehensive

Republic of the Union of Myanmar Disaster Resilience System and Collaboration Platform in
Thematic Area : Disaster Risk Reduction | Myanmar

Division in Charge : Disaster Risk

Reduction Group, Global Environment Cooperation Scheme : SATREPS (Science and Technology

Department Research Partnership for Sustainable Development)

Project Period : Total Cost : Approximately 360 million yen

(R/D) April 9, 2015 Supporting Organization in Japan : The University of Tokyo,

(Revised R/D) May 18, 2018 Tohoku University, Keio University, Hokkaido University,
Nagaoka University of Technology and others.

April 2015 — April 2020 (Five years) Counterpart Agency :
Department of Higher Education (DoHE), Ministry of Education
(MOE)

Yangon Technological University (YTU)

Other related cooperation:

Technical Cooperation Project:

Yangon Mapping Project (2017-2020)

Project for Improving Public Bus Service In Yangon (2017-2021)
The Project on the Establishment of End-to-End Early Warning
System for Natural Disasters (2013-2017)

Grant Aid:

The Project for Enhancing Technological Universities in
Myanmar (2014)

1-1 Background of the Project

Myanmar experienced lots of damages caused by wind or flood including Cyclone Nargis in 2008 which
caused 138,373 deaths and 11.7 billion USD in damages, and significant floods in Bago in 2010 and 2011 and
at the four states of the southeast areas in Myanmar in 2013. Moreover, several active faults are found in the
country, and Yangon, Mandalay and the capital city of Nay Pyi Taw are located above or along with the Sagaing
Fault, the primary active fault in Myanmar. While Myanmar has enjoyed an economic growth along with
democratization in the recent years, increased disaster risks have become a serious concern, derived from the
expansion of population in the large cities and expansion of industries and residential space with rapid land
development and urbanization. On the other hand, the social infrastructure was vulnerable to natural disaster,
and systems, human resources and information to prepare for disasters needed to be enhanced. Moreover, a
collaboration system among government, academia and industry, which strengthened comprehensive capacity
of disaster risk reduction and response, was needed to enhance the disaster resilience system.

Yangon Technological University (YTU) reopened the classes of undergraduate in 2012 after the
democratization in 2011, and it had strong needs of developing human resources and conducting researches of
disaster risk reduction. In this respect, the Project for Development of a Comprehensive Disaster Resilience
System and Collaboration Platform in Myanmar (SATREPS Project) started in 2015 with the aims of
developing systems for disaster risk reduction and response and a collaborative platform to support the system
sustainably and it is expected that this will contribute to safe urban development in Myanmar. The Project was
launched in April 2015 for five years with the aim of developing a Comprehensive Disaster Resilience System
and a Collaboration Platform for urban safety in Yangon and Bago.

Before the project completion in April 2020, JICA decided to conduct the terminal evaluation to review the
project performance, assess the capacity enhancement level of the counterpart personnel and identify the
measures/actions necessary to be taken in the remaining period summarizing as recommendations.

1-2 Project Overview
(1) Overall Goal
YTU further utilizes the Collaboration Platform to contribute to the urban safety in Yangon and Bago.

(2) Project Purpose
YTU understands and develops a Comprehensive Disaster Resilience System and a Collaboration Platform for
urban safety in Yangon and Bago.
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(3) Outputs
Output 1:
Output 2:
Output 3:

Output 4:

(4) Inputs
[Japanese side]

[Myanmar side]

Development of physics model to evaluate disaster vulnerability.

Development of scenario analysis for assessing future disaster vulnerability.
Development of main roles and activities of research centre for urban safety in YTU to
sustain and enhance research activities and human resource development.

Development of integrated disaster response support system including infrastructure
maintenance management with adequate technologies.

Assignment of researchers/experts: 134.30 M/M. (Long-term Experts'®: 51.83

M/M (2 persons) and Short-term Experts'*: 82.47 M/M (40 persons)).

e Training in Japan: 33 persons (86.03 M/M)

e  Equipment and Machinery: 798,730 USD (UPS (Uninterruptible power supply)
Archsystem, 3D scanner, acceleration measurement system, dynamic strain
measurement system, thermal infrared camera, smartphone, contactless vibration
measuring system, microtremor meter, and hydro/meteorological sensors)

e  Local Operation Cost: 304,712 USD

Allocation of Counterparts:

e Project Director: Director of General of DoHE, MOE

e Project Manager: Rector of YTU

e  Assistant Project Manager/Research Head: Pro-rector of YTU

o  Six Research Groups comprised of YTU!® and the Strategic Partners

o Disaster Management Group (Department of Architecture/Department of Civil
Engineering/Department of Engineering Geology, YTU and MES)

v' Water-related Disaster Group (Department of Civil Engineering, YTU, DMH,
DWIR, IWUMD, and DHPI)

v’ Infrastructure Group (Department of Civil Engineering-YTU, Department of
Bridge-MOC, MTU)

v" Transport and Human Mobility Group (Department of Civil Engineering, YTU)

v" RS/GIS Group (Remote Sensing (RS) /GIS Research Center/Department of Civil
Engineering, YTU)

o Earthquake-related Disaster (Building) Group (Department of Civil Engineering/
Department of Architecture/Department of Engineering Geology, YTU, Urban
Planning Division, YCDC, Bridge Department of YCDC, Building Department of
YCDC, and MEC of Fed. of MES)

Local Operation Cost:

e 4.07 million MMK from the beginning of the project period to July 2019.

e IWMUD and DWIR respectively provided approximately 30 thousand USD for
foundation work to install measuring equipment for water level at Tawa Sluicegate
and Dagon Bridge. DHPI also provided the location for measuring equipment at
Zaung Tu Dam.

Others :

e  YTU provided the office space for Japanese researchers/JICA expert and national
staff and bore the utility cost, including electricity and water. The office space
includes the mini-lecture room facilities and researchers’ office.

e  YTU also provided the space for Remote Sensing (RS)/GIS Research Center.

2 Evaluation Team

Member of the
Evaluation
Team

<Japanese side>

Name Position in the Team Title and Organization
Mr. Nobuo Team Leader Senior Representative, JICA Myanmar
IWAI Office
Deputy Director, Disaster Risk Reduction
Mr. Wataru . . . . .
ONO Evaluation Planning | Team 1, Disaster Risk Reduction Group,
Global Environment Department, JICA

13 From the beginning of the project term to September 2019.
4 From the beginning of the project term to April 2020 including planned assignment.
15 For the detailed information of YTU counterparts, see Annex 5 of Terminal Evaluation Report in English.
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Dean, Graduate School of Advanced
Dr. Kaoru . . .
TAKARA Senior Researcher Integrated Studies in Human
Survivability, Kyoto University
Senior Associate Research Supervisor,
Mr. Kazuo . .
ANAZAWA Observer Department of International Affairs
(SATREPS Group), JST
Ms. Ayako . . S
NAMURA Evaluation Analysis | Consultant, Tekizaitekisho LLC

<Myanmar Side>
Name Position in the Team Title

Deputy Director General, Department of
Higher Education, Ministry of Education
Period September 11 to October 1, 2019 Type of Evaluation : Terminal Evaluation
3 Results of Evaluation

Ms. Nwe Ni Evaluation

3-1 Achievements confirmed through evaluation'®
(1) Output 1: Development of physics model to evaluate disaster vulnerability. [Achieved already]

The expected outputs are already generated by the Project. The Project developed near-real time data
collection system through the installation of observation equipment for meteorological and hydrological data
at the five weather stations and the three water level stations in collaboration with Irrigation and Water
Utilization Management Department (IWUMD), Department of Hydropower Implementation (DHPI) and
Directorate of Water Resources and Improvement of River System (DWIR). The Project also developed the
flood inundation model in the Bago River Basin. The Disaster-related Disaster established earthquake
vulnerability assessment method and developed the fragility curve. Yangon digital map database was also
created. Moreover, the urban development model in Yangon was developed utilizing geographical and building
maps. The Transport and Human Mobility analyzed the flow of people and transportation in Yangon using
various measuring devices. On the other hand, the Project faced lots of difficulties during the project
implementation, particularly the acquisition of data necessary for development and assessment of the
models/systems. The researchers had to adjust research approaches based on the available data. Due to these
difficulties, the progress of the researches was not as smooth as expected and the schedule of activities was
slightly behind, in particular for Earthquake-related Disaster (Building) Group and Transport and Mobility
Group. These groups always tried to find alternative sources and proceeded with research activities to
minimize the delay. In conclusion, the physics model to evaluate disaster vulnerability was already developed.

(2) Output 2: Development of scenario analysis for assessing future disaster vulnerability. [Achieved already]

Utilizing the results of Output 1, namely physics and urban development models, the Project has developed
the scenario analysis system for assessing future disaster vulnerability under Output 2. In particular, water-
related disaster vulnerability and earthquake-related disaster vulnerability have been assessed. Also, the first
version of earthquake vulnerability map was in 2017 and updated 2019. These systems enable the project
stakeholders to assess the future disaster vulnerability in Yangon and the Bago River Basin. In the remaining
period, the Project, particularly in the research field in charge of Earthquake-related Disaster (Building) Group,
will continue to enhance the accuracy of vulnerability assessment through collecting more reliable data.

(3) Output 3: Development of main roles and activities of research centre for urban safety in YTU to sustain
and enhance research activities and human resource development. [To be achieved]

The objective of Output 3 is to strengthen the function as an educational and research university and promote
the favorable research environment for YTU through the establishment and strengthening of research center
for urban safety, enhancement of education program for specialized person and support for establishment of a
consortium. In terms of enhancement of educational program, the Project assisted YTU in upgrading the
existing curricula incorporating the subject of disaster risk reduction or introducing new curricula based on
the YTU’s needs. With regard to the establishment of enabling environment for research activities, the Project
made lots of efforts toward the establishment of Remote Sensing (RS)/GIS Research Center (RC) and a
Consortium. To date, the framework and outline of RS/GIS RC and a Consortium were defined and discussed.
The RS/GIS RC officially launched in October 2018, and since then, RS/GIS RC has started activities
providing the training on remote sensing to other university teachers. Since there are several ideas for more

!¢ The achievement level was assessed on a four-scale: “achieved already”, To be achieved”, “to be partially achieved” and “not to be
achieved”.
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training programs, the concrete annual action plan of RS/GIS RC needs to be prepared, including necessary
human resources and budget. Toward the establishment of Consortium, “Seminar on Commencement of
Activities of Consortium” was organized in Ist of October 2019. At this moment, it is expected that the
Government of Myanmar will approve its establishment in December 2019 and the Project will initiate specific
activities under the Consortium after its approval.

(4) Output 4: Development of integrated disaster response support system including infrastructure maintenance
management with adequate technologies. [To be achieved]

Infrastructure Group proposed infrastructure management and maintenance system/technology for the
bridges to MOC and the Disaster Management Support System has been customized and promoted among
DDM and GAD. The Near-real-time flood inundation simulation system was also developed on the platform
of DIAS which allows the relevant agencies to monitor the meteorological and hydrological data on a nearly
real-time basis. The relevant agencies acknowledged the usefulness of these systems and the Project will
continue providing the training how to apply the systems to their daily works. One issue to be considered is
the localization of the Disaster Management Support System into Myanmar language to promote user-
friendliness to the staff of DDM, GAD and townships. Together with this issue, the future detailed action plan
to enhance the utilization of the Disaster Management Support System needs to be discussed and compiled.

(5) Project Purpose: YTU understands and develops a Comprehensive Disaster Resilience System and a
Collaboration Platform for urban safety in Yangon and Bago. [To be achieved]

The Project has provided the important systems to grasp and simulate disaster-caused damages and to
strengthen readiness for a disaster, covering main disaster-related issues such as water-related and earthquake-
related disasters, infrastructure and transport and human mobility. Through the project activities, various
systems, which can contribute to disaster risk reduction in Yangon and Bago have been developed and
enhanced. The Strategic Partners admitted its usefulness according to the interview with them. Since the
disaster risk reduction was a new concept for Myanmar and YTU, the fact that the Project brought this concept
to YTU and the Strategic Partners is worthy of special mention.

Before the Project, each department of YTU worked individually and did not have ideas to collaborate
among one another. Now, the faculty members understand the importance to collaborate among departments
of YTU for disaster risk reduction and mitigation, learning that the preparation for a natural disaster requires
various technical fields. Through the project activities, YTU teachers have enhanced their research capacities
dramatically. As of March 2019, 13 research papers were already accepted by the International journals and it
is expected that 28 additional journals will be accepted before the Project is closed. Also, the capacity of
disaster risk reduction of Strategic Partners has enhanced dramatically.

To date, five suggestions/proposals using the developed system and technology through the Project were
made in water-related disaster (two proposals) and infrastructure management (three
reports/recommendations). The Project has developed three systems for disaster resilience system and YTU
can operate them. Yangon City Geospatial Dashboard, an interactive platform, is developed, which has
functions of data collection, sharing and analysis of geospatial data with the Strategic Partners. It is expected
that the web-based technical platform will be developed by December 2019 and a variety of stakeholders
including the Strategic Partners, local governments and International and local NGOs will utilize the
Dashboard to grasp the current conditions and for decision making for their strategy or any plans.

With regard to the Collaboration Platform, RS/GIS RC was launched in October 2018 to promote research
activities for urban safety in YTU. Also, the Project has worked on the establishment of the Consortium, which
will be a first collaborative framework among government, academia and industry in Myanmar and enhance
the YTU’s role and function as the research institute. In this respect, the Project has strengthened the research
function and environment of YTU.

(6) Overall Goal: YTU further utilizes the Collaboration Platform to contribute to the urban safety in Yangon
and Bago. [Possibility to achieve]

YTU teachers have enhanced their research capacities and learned how to prepare proposals based on the
results of researches. Currently, YTU has a plan for policy proposals in the areas of 1) flood management in
Bago Region with DMH, IWUMD, DWIR, DHPI and DDM and 2) modification of the national building code
and zoning in Yangon for the purpose of better disaster resiliency, with YCDC, Myanmar Engineering Council,
MES and Myanmar Geo-science Society (MGS). The important conditions to fulfil this indicator are 1) YTU
continues research activities securing the budget, 2) key teachers who have enhanced their research capacities
continue research activities at YTU without transferred, and 3) good collaboration with relevant agencies are
kept. With regard to development of specialized persons in urban safety sector, RS/GIS RC is taking
responsibility to manage and provide the training on various disaster-related subjects not only on remote
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sensing but also Disaster Management Support System, and so on.

3-2. Summary of Evaluation Results!’
(1) Relevance

The relevance of the Project is assessed as high. The Project is highly aligned with the policies of the
Government of the Myanmar, which set the strategy of increasing climate change resilience, reducing exposure
to disasters and shocks while protecting livelihoods, and facilitate a shift to a low-carbon growth pathway.
Myanmar Action Plan on Disaster Risk Reduction 2017 sets an overall target for 2030 and a comprehensive
and unified action plan for disaster risk reduction with prioritized interventions across Myanmar until 2020.
The Project is in line with the policies of the Government of Japan. The Project corresponds to all of three
priority areas, which are set in Basic Policy of Japan’s Assistance to Myanmar (April 2012), from the
perspective of disaster risk reduction: those are 1) improvement of the living standard of the people, 2)
institutional development and capacity development of human resources that would contribute to the social
and economic development, and 3) development of infrastructure and systems that enable sustainable
development of the country. Moreover, the Project can contribute to all of the four priorities set under the
Sendai Framework for Disaster Risk Reduction 2015 -2030.

Myanmar has experienced severe disasters such as cyclones, storm and floods. Also, the large active fault
called Sagaing Fault runs in the middle of the country and caused an earthquake in November 2012. To respond
and be prepared well to/for a natural disaster, Myanmar had strong needs of applying science and developing
technology to grasp a disaster and assess the vulnerability. The Team concluded that the selection of target
counterpart was appropriate since YTU is a top university in a country and specialized in technology and
science. Setting the relevant agencies as Strategic Partners were significantly appropriate since the Project
needed to have good cooperation with them in terms of sharing the observational data and the existing data
necessary for research activities and get them involved in the project activities since they were the primary
users of the system which the Project developed.

(2) Effectiveness

The effectiveness of the Project is assessed as relatively high. As described in “3-1. Achievements confirmed
through evaluation”, the Team concluded that the Project has been effective for YTU to understand and develop
a Comprehensive Disaster Resilience System and a Collaboration Platform for urban safety in Yangon and
Bago to a great extent. The Project provided YTU teachers with opportunity of exposing world-class research
activities and cutting-edge technology, and this has brought their research capacity up dramatically'®.

Concerning a Collaboration Platform for urban safety, the Project was successful in supporting the
establishment of RS/GIS RC and has carried out some activities such as providing the classes of remote sensing
at YTU and developing various digitalized maps with the cooperation of other groups. Another Collaboration
Platform for urban safety, namely the Consortium, is still underway to its official establishment and has not
functioned yet as of the terminal evaluation. This is because the concept of Consortium, which is a
collaborative framework among government, academia and industry, is entirely new in Myanmar and it takes
time to obtain the approval of the Government of Myanmar'®. Considering these aspects, the Project generated
a maximum result of establishing the Consortium.

As for the Comprehensive Disaster Resilience System, the Project needs to focus on some activities to
ensure that the Strategic Partners can operate it. These include the localization of the Disaster Management
Support System and the preparation of its manual in Myanmar language to promote its usage at the local
authorities.

(3) Efficiency

The efficiency of the Project is assessed as moderate. As described in “3-1. Achievements confirmed through
evaluation”, all planned outputs will be likely to reach the targets. Since the Project mostly utilizes the existing
basic systems such as DIAS and Disaster Management Support System which Japanese municipalities already
utilize, the Project did not have to develop a system from the beginning and saved the budget for system
development. On the other hand, the Project encountered the challenges as follows: 1) it had taken long time
to acquire the data necessary for research activities, 2) a concept of Consortium is new to Myanmar which
required more time to discuss it, 3) Utilization level of provided equipment was lower than expected: those
include GPS and analysis software of microtremor, and English manuals which need to be developed for some
of the equipment, 4) JICA’s Project Coordinator was absent for the first year due to delay of acceptance

7 Judged on a scale from “High,” “Relatively High,” “Moderate (there were some issues),” “Relatively Low,” to “Low”.
' The number of research papers accepted is shown in “(5) Project Purpose, 3-1. Achievements confirmed through evaluation”.
9 According to the interview with YTU and Japanese researchers.
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procedure in Myanmar side, 5) these was difficulty in allocating suitable counterpart for Infrastructure Group
and 6) discussion on research activities were not smooth in the first half of the project term. In sum, the Team
concluded that project efficiency is moderate.

(4) Impact

Recognizing the impacts such as 1) there are various collaboration with other JICA projects and 2) the
project output will be taken over to another new JICA’s project (the monitoring system of the bridge will be
applied to the construction of new Bago Bridge), the Team concluded that there is a possibility to achieve the
Overall Goal if YTU continues and upgrades the research activities after the Project is closed. For continued
research activities at YTU, the issue to secure the research funds is one of the crucial issues meaning whether
project impact is generated significantly depends on the financial issue. In this term, it is vital that the
Consortium is firmly established and its research activities through the Consortium are active. Another
important issue is the continued enhancement of research capacity of YTU. While the Project was effective to
enhancing YTU’s research capacity, further external assistance to enhance research capacity consciously is
needed to generate project impact.

(5) Sustainability
The sustainability of the Project is assessed as moderate.

B Policy and institutional perspectives [High]

Policy environment in relation to disaster risk reduction has been favorable to date as stated in “(1)
Relevance”. It seems that MOE will introduce a new policy to give universities a certain level of power of
autonomy (semi-autonomy). When it is realized, this policy will assist YTU in keeping the teachers who
enhanced their capacity through the Project staying at YTU and ensuring project sustainability.

B Organizational perspectives [Moderate]

In regard to the organizational aspect, the concerned issue is the teachers’ relocation among universities
which is yearly conducted based on the policy of MOE. The key teachers of YTU who have enhanced the
research capacities through the project activities need to keep staying at YTU to ensure the organizational
sustainability; however, they have to follow the MOE’s decision for personnel relocation. Also, as other
universities in Myanmar face, the number of teachers at YTU is not sufficient?® and YTU needs a greater
number of teachers and researchers to promote research activities. Since this also depends on the government
decision, it is expected that the number of teachers and researchers will be increased in the future.

B Financial perspectives [Moderate]

It is uncertain whether YTU can secure the budget for research since in Myanmar, not a large budget is
allocated for the universities. YTU can allocate approximately 25 thousand USD annually for researches?!.
Since the budget for maintenance of equipment is limited at YTU and the Strategic Partners, this issue also
affects the financial sustainability. Thus, The Project has worked on the establishment of the Consortium,
through which it is expected to acquire research fund for YTU; however, its official establishment is still
underway since the official approval of the Government of Myanmar for consortium’s establishment is
required to obtain research fund at the Consortium. The ICUS of The University of Tokyo has a plan to set up
a base of research at YTU promoting collaborative researches in Myanmar and the plan and budget were
approved in September 2019. At this moment, The University of Tokyo and YTU are examining how to make
a remittance of research funds to YTU. Once the mode of remittance is identified, this research fund will
greatly support YTU’s research activities.

B Technical perspective [Moderate]

The knowledge and technology transferred by the Project have been well accepted by the Myanmar
counterparts and the project’s Strategic Partners. While it is expected that the knowledge and skills enhanced
by the Project will be transferred to other teachers and students, the capacity of YTU needs to be enhanced
continuously and advance for world-class research activities further. In this term, still YTU needs external
support for continued capacity enhancement of research activities. There is a concern about the maintenance
of equipment. As described “(3) Efficiency”, the English manuals for some of the provided equipment need to

20" According to the interview with YTU, the approved number of staff at YTU is 953; however, the total number of personnel is 620 now.
Among 620, the teachers are 320. Also, there is a rumor that MOE may introduce autonomy of university in the late of 2020, allowing
the universities to have authority over personnel issues. If this is realized, YTU may secure a more number of teachers in the future.

2l According to the interview with YTU.
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be prepared to ensure the technical sustainability. Besides, the repair of equipment is a challenging issue.
Currently, the Project is compiling the detailed information about equipment to ensure the technical
sustainability. It is also expected that the continued support from ICUS of The University of Tokyo will be
extended to YTU in the future. In sum, technical sustainability is assessed as moderate.

3-3. Factors Promoting Project Effects

(1) Factors concerning to Planning

. While this is not precisely contributing to project effects, the Project integrated an activity of establishing
a consortium, which is a collaborative framework among university, government and industry, into the
project component. The Project aimed to ensure project sustainability by developing the fundraising
mechanism in the consortium and prepare a place to put the research outcomes of the Project into effect
in the society. It is true that a concept of the consortium was entirely new to Myanmar and it was a very
challenging effort to establish it in Myanmar; however, a plan of ensuring the project sustainability and
social application of research outcomes is very innovative and worthwhile to put into practice.

(2) Factors concerning to Implementation

. In the Water-related Disaster Group, the Japanese researchers, YTU counterparts and Strategic Partners
such as Department of Meteorology and Hydrology (DMH), DWIR, IWUMD, DHPI and Department of
Disaster Management (DDM) have good collaboration and motivation toward the enhancement of
technology and monitoring system, which contributed to bringing good results of research activities.

3-4. Factor Inhibiting Project Effects

(1) Factors concerning to Planning

. While this is not affected the degree of achieving the project effects, the targets set for the Project seem
to be high to accomplish them in the five years, considering that a concept of the consortium, a
collaborative framework involving industry, is entirely new to Myanmar and less research experience of
YTU’s teachers.

(2) Factors concerning to Implementation

«  The Project faced the difficulty in the acquisition of data necessary for the development and assessment
of the models/systems. Due to this difficulty, the researchers had to adjust research approaches based on
the available data, and the schedule of activities was slightly behind, in particular for Earthquake-related
Disaster (Building) Group and Transport and Mobility Group. Although it did not affect the decree of
achieving the project effects, this affected the degree of model accuracy to some extent.

3-5. Conclusion

In sum, the Project has been successfully implemented, and the Team found that YTU understands and
develops a Comprehensive Disaster Resilience System and a Collaborative Platform for urban safety in Yangon
and Bago referring to the targets set as the indicators of PDM. All of the planned outputs are likely to be
delivered as described “3-1 Achievements confirmed through evaluation”. Through project activities, the YTU
teachers and students have enhanced knowledge and skills of research activities. The Strategic Partners also
increased their capacity of pursuing their tasks utilizing the system developed by the Project. To strengthening
a collaborative platform for urban safety, the Project was successful in establishing RS/GIS RC at YTU. The
Project is a very unique and tackling a challenging issue since it attempts to establish a collaborative
framework among government, academia and industry in Myanmar. Since this concept is entirely new to
Myanmar, lots of time and efforts had to be spent on the related activities. Although the establishment of this
framework is still underway, this effort is worth mentioning.

The Project highly met the needs of Myanmar and the Project aligns with the policies of the Governments
of Myanmar and Japan. Also, the selection of target groups was appropriate. In this respect, the project
relevance was assessed as high. The project was effective for YTU to understand and develop a Comprehensive
Disaster Resilience System and a Collaborative Platform for urban safety in Yangon and Bago as the Project
Purpose is likely to be achieved by April 2020. The efficiency is assessed as moderate since several factors
influencing the project progress were identified, although those have not affected the achievement level of the
project outputs. With regard to impact, the Team assessed that these is a possibility to generate impact if some
conditions are satisfied (at this moment, it is difficult to judge if the impact will be generated). It highly
depends on the availability of research funds and activity level of the Consortium. Overall assessment of
sustainability is moderate. The policy and institutional sustainability are likely to be ensured; however, the
sustainability in terms of organizational, financial and technical aspects are assessed as moderate since the
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Team found several concerns which may degrade the sustainability.

3-6. Recommendations

Recommendations before the Project is closed

Based on the findings from project performance and results of the evaluation, the Team recommends that the
Project take the following measures, before the project term ends, to maximize the project effects and ensure
the project sustainability.

(1) Strengthen the organizational capacity of RS/GIS RC.

It is recommended that YTU decide more details such as the members of the management committee,
allocation of staff, and how to secure research funds, what services and outputs which RS/GIS RC can offer,
and collaboration protocol to promote research activities with the Strategic Partners and other institutes. These
issues need to be examined considering the policy of the university’s semi-autonomy to be introduced in
October 2020. Besides, it is recommended that the specific activity plan of RC in the remaining cooperation
period/the future be prepared in the written documents. This also contributes to review the activities of RC
and enhance its function and role. The activity plan should include the subjects of training, target group, and
date to be organized. The plan of research activities should be included in the activity plan as well.

(2) Strengthen the maintenance system to secure long-term usage of equipment provided.

As explained in “(3) Efficiency”, the maintenance including repair of provided equipment is a challenging
issue in YTU and the Strategic Partners. Currently, the Project is compiling the detailed information about
equipment, including name, purpose, stored place, availability of manuals, and contact of equipment. It is
expected that YTU and the Strategic Partners will make maximum efforts to keep the lifetime of equipment
longer with proper maintenance work. For this purpose, it is recommended that the Project immediately begin
preparing the English manuals for the equipment along with the list of equipment which the Project is currently
compiling. It is also expected that YTU and the Strategic Partners will allocate a certain amount of budget for
maintenance and repair for equipment handed over by the Project. Also, utilization of 50 set GPS, which are
not in use now, should be considered.

(3) Localize the Disaster Management Support System and preparation of the operation manual of the system.

The staff at DDM, GAD, YCDC, township and other stakeholders are the primary users of the Disaster
Management Support System and need assistance to understand English. Since the interface of the system is
currently operated in English, it is better to localize it in Myanmar by the end of the project term in order to
promote their understandings and make the system user-friendly. Since the volume of the system is very large,
the Team recommends that the flowchart and the crucial parts, which are useful for stakeholders above-
mentioned, be translated into Myanmar language considering the available amount of the project budget.
Besides, the operation manual, which is in preparation by YTU, should be completed soon and use it in training
to be provided for GAD and townships. It is recommended that the feedback from participants on the manual
be gained and YTU revise it.

(4) Continue trial activities of the Consortium as many as possible until the end of the Project.

It is expected that the establishing the Consortium will be approved in December 2019. Since it is very
important to accumulate results or achievement as the activities under the Consortium, the discussion what
technical services that YTU can offer to government and industry should be presented and explained to the
members of Consortium. Besides, it is expected that the approach and consultation from the Strategic Partners
to YTU will be further promoted.

(5) Make sure the utilization of the systems developed by the Project at the Strategic Partners.

As mentioned earlier, YTU has a plan to provide intensive training on the Disaster Management Support
System to young officers of DDM, GAD and townships, and YCDC. The Water-related Disaster Group also
has a plan to organize another high-level meeting and discuss the effective utilization of the Near-real-time
flood inundation simulation system. It is expected that these meeting and training will be held as planned and
make sure the practical usage of the developed system. Similarly, the utilization of other systems developed
by the Project including the Yangon City Geospatial Information Dashboard will be ensured before the Project
is closed.

Recommendations after the Project is closed.
The Team recommends that YTU and MOE take the following measures to maintain the project effects and
realize the overall goal of the Project after the project term ends.

XXV




(1) Recommendation to YTU
Promote the research activities at YTU continuously.

It is very important to continue the research activities and promote them further at YTU applying knowledge
and skills enhanced through the project activities. It is expected that YTU teachers and students submit the
academic papers for international journals and present the research results at the Myanmar Society of Civil
Engineers established in 2019. Moreover, it is recommended that YTU conduct these research activities based
on the needs of the Consortium members and enhance collaborative activities with public and private sectors.
This will contribute to accumulating more results and achievements as the Consortium’s activities, which
demonstrates its significance and create a virtuous cycle of fundraising for research activities.

(2) Recommendation to MOE
It is recommended that MOE facilitate YTU to boost the status of a leading research institute under the
Consortium.
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A VW EE IR BECALET S, 2 v~ —iE, WEORIMOB X 2% TRIFEENE
FILLTEY, SBORESHIFINTHD, 2WaE L%, @RIt > BmADD
PEREPEYE - BEZEMOIERICZEY . KEY 27 OWMANRESN TS, BIIEDS L
RTIEREMENRETH DM, KE~OMZE2ITIRE, A, H@e N+ T
RN, ETo. RAMRSEMIGRE ) DML DT IR, EFE OBREINEEN VI TH DA,
BURIZBWTIIEZE OZNZENOBHN + /0 T b EREOEER SN TELT, B
KXRFIGRE ) DFEALIZ K BE A KIE L TV 5D,

Yo TRRFIT 1988 FOREMN L RI(ERT EE25T, P E BB
WS AU, 2000 LRI RFEFEDO O E & 70> Tz, 2011 O RBBEIZHEV, 2012 FK
I BEDHFH LD, oo L OAMBEREIT 5 il & 72 o Tnen,
ZOLIERWMEZT I ¥y o~y —ORERF T OENEZE L TEENRRFEREICEKRT <L,
FEOKELICH Z T D AT LAORBRBLOZENE LR T D-OOEFEOEET T ¥
N7 4 —LDOBELZHBE LT [ v or~—0KEFSMILY 2T A LEFFHET T » b
T A —LOWET Y =7 b (MUERBUBER S G [E R 2 5k i /) 7 v 77 L 0 SATREPS) 73
EHE SN,

1—5—2 Fuvxs/ hotgE
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7BV s ¢ OREET = |
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. HEEEHEHER (Department of Higher Education (DoHE), Ministry of
Education (MOE))

. v THRKY (Yangon Technological University : YTU)

MRG0/ S— R T
(Strategic Partner)

o fhEfEAL - ROFEEAE LS KR (Department of Disaster Management
(DDM), Ministry of Social Welfare, Relief and Resettlement (MoSWRR))

. i i 5 44 K 47K LR (Department of Metrology and Hydrology
(DMH), Ministry of Transport and Communication (MOTC))

o JEEEIEE KEIRI)I R FER (Directorate of Water Resources and
Improvement of River System (DWIR), MOTC)

o HFEH A FHE) (Public Works Department (PWD), Ministry of
Construction (MOC))

o JEELEPEVEAVENM KRR E B (Irrigation and Water Utilization
Management Department (IWUMD), Ministry of Agriculture, Livestock
and Irrigation (MOALI))

o BB T EEMIEIT (Department of Urban Housing Development
(DUHD), MOC)

o« VU AU ZEEAS (Yangon City Development Committee (YCDC))

e BT XNX—HKNFEELE) (Department of Hydropower
Implementation (DHPI), Ministry of Electricity and Energy (MOEE))

o« v U XL —TLHR K%Y (Mandalay Technological University (MTU))

e I ¥ ~v—T1%% (Federation of Myanmar Engineering Society (MES))
e Iy v—H#iEEZLZ B4 (Myanmar Earthquake Committee (MEC))

o Iy v —HERRIS (Myanmar Geo-science Society (MGS))
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(1) AR T Rl A O Fik

ARERETRFFHEFAAE I, 7 r Y =27 A 7L< A 2 | (Project Cycle Management)
FETHwWbNLZ Y0 Y =27 h TS -~ ) v 27 2 (PDM) ZIEH LT, L FOFIE
TEM ST,

1) PDM IZESWCRHliOMHAAZT VA 525 GHIiZ U v ROER),
2) Fuval NOEFLEERT e ERAEPLE LETF— X E2NET S,

3) TRy TERME] Ttk T 3 s b TReketk] oL G 5 HHE . FEH
FtRd) PONET =2 25T 5.

4) OHTRERPS T v =7 b OFKY OFEREHROTEENIR T 5185 & FURM~TEH
TEDHFENzE L%,

(2) ERHEERB LT —2WETE
AAEEBIL, TrY=7 FOFER, FE T et O, FHE S A ORI X D FHEIS
T Hnd,

) 7mey=7 FOFERROMHER
TuYxr FOBRANER, EBER. R (TU Ry ) OBR, Y= FEE
& EAL AR DR LIA 2 HERD + FREET D,

2) Tuvxzl NOERT 7' RADMHER

Tavel NOEMBREEZERT D, ERMHERBIX, Y2 NEMBICERT D
O T RENTER, TE=F VT VAT LAOFRRE, Yay =7 EARE R OEER N
ETHh D,

3)  FHl 5 T E IS o

Tuavxg NOFEEELEER T 0 AOMREEZE U TIE LZEREZCIc, M STHEEO
1) 240, 2) ARk, 3) DR, 4) 437 b5 FttoBlans Ty s b i
RS, ARMEIEE O ERRSIIKRO LB Y,
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PREEIRBN SR BAEN . XBAEOEL, HRED=—X, HERBEOBEILRER

Z U A | KOS R SR R OB L AR LT BRI YL R RO -
PLEEER .
MEESO BIEOEREA L WD RE, TaP=7 hOERICEY . 5—5 v
R N A= TS b SN TODDERIEL, TRV =) MRS ThH DD

ED T %,

ATy MZXHT57 U Ty b (EERLQCICER) 2Bt 5, 7 v=
7 SN OBROEIERE DI BENORATH 200 E 5 D ERGET 5,

PREEBIFRICL2EMAHH SN TV D L mko AE (EAZHEE) OEERL

A N7 b HiABZRRFET D, R EBICLI--ThHEb N5, L0 EMM - MY
TN RROW M K% P B,
£ ofe M B EXOKTH®R, Y=l NTRILLEDIRPFRT 20209,
HIFT : 2010 2 6 A 387 JICA FZEFEMA A R7 A4 V8 1 IR BEL 2016 4 5 A TJICA FEiFi > K7 v 7 (Verl.l) %
NR— 2N,
(R HEE)
q
(7 o e
mfﬁ..’uz)< :
— ] L
HFT : 2004 2 A ey s NFMOF5 & ~LETHRIICA T A K421 Kb
1: PDM & 5 18 B R DB {%
2—-2 BHRIINEFZE

(1) BEFEROLVE2— &0
a7 MIETLIUTORFERZ L Ea2— L, FEROTITIER LT,

[EXIF&EH]
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o  WEFEHE TR (Amended R/D) — 201845 H 10 HIZE4 - &2

* PDM—2015 4 1 AKfA, dUE PDM— 2017 4 10 A

o RFMEEER

o FEMIGFEIRERS K — 2014 4 10 A

s TmVxzl b EF=HIVTU—F (1 H5~T5)

o ST EfiideHE (2014 FE~2018 L, K& THREFR)

o  AFFEZLZES (Joint Coordinating Committee : JCC) F'LE 7 — 3 V&E}L, IST &
=GR, ey MEREE R S

(2) Tmyx=l FERE~OEMEDRAR

BHHE IS D, FHMESTHEN Y =7 b, Efi7o v 2, 7l 5 HAICH
T 5 E AR L CHEANC B AMIIZER . YTU, BRIEA)/S— b —I2/Am L, B2
RIS D WITARERICENR Lz, £72, v v —ERATNC B ARAFZEE ~e 7Y 7 %2R
ML, WFZEIEENC ZAVE TR, Ei 7 vt A FICHTEAR E AL,

3) uvxr FERBREIZKHTAHA VX E 2 —DE
HHHE CIZEIN LB EDOR RA2X—R 27 Y7 NEURE~EBICA v Z B2 —
FEEL, YTl FOEKE - BT nt A2 MR LT,

(4) AR TRRHEAE RS EOMEKR ENEIZOWVTOARE

AREE TRRHEREOR R 2 TR TREHERERSE K30 L LTEED, I v~
~— Ml EREREHE L, BRETRAHMEAE O RICET 2SS FHROBEL - "M EIT-
7=,



FT3IE Tulzl hFOEE

3—1 H‘BADERE
3—1—1 HAEOEA

(1) HAMEFIEE/HHE

Tuyxs MDD 2019459 HE TIZ 40 ADO BARMIFFEFE NI ¥ >~ —IZJRiE SN T
BY. IREHEIL 2,473 B (8247M/M) ICDIE S, AAMBFEE NEE LI-oEIEE 2105
FTLEEBYEMAEFIL L DRV LITEBOWE 7 v — 7 ICEiE S, I8 Z2EiE L7z, &7
— 7 TEMmINTY —F =%, IA—TOEEOEE-CHEEH A E=2 ) 7L, YT
N—T DR TRICHETL L O BHET 2B/ EAA->TWD, 7ry=7 NOFEEDN 2 AR
B X, YTU, BBSH/S— b —B L OZ OMBIFREER & OFHRE ¥, HEER. JCC OB
TEEDRR 2 IR 2 Y LT\ D, BARMBFEE/FEMEOEGFHEARIT, 13430M/M Th 5,
GEMIIELA RS T RERAG A AR5 E (J830) @ Annex 6 Z )

x® 2 BRAGFRE/FEMROIRERE

45 B 1% AN H %k M/M
[JEHEMZE] (2019 9 A £ T)

e ) —F— 19 1 117 3.90
RKESIS S AT LT )—TF 23 2 106 3.53
KKET N—T 90 9 576 19.20
A TTITN—T 77 10 400 13.33
W ITN—7 39 7 258 8.60
GIS Z —F 11 1 60 2.00
& s — 7 114 10 957 31.90
THIRME NG 373 40 2,473 82.47
[FEHIEPI5] (2020 4 4 H £ T)

E kS 2 2 1,555 51.83
H AR ZEE /S5 &5 375 42 4,029 134.30

. 7a o= F BB

E* 6 NAOWFIEREN I N —T DEBLIRMEL TND720, TOHEFXTEICRF LTI/ V-7 TIRERKRED T b
LTCTW5,

Er* 209 b2 AOHIFEEIE. REEFLIRBELTWD,
(2)  KIWHE
AIHHEIL, 7Y =7 MBS 2019 429 A £ TIZ YTU B L OIS ) /R— k F— D 4E
N33 A (BE86.03M/M) BB LT-, GEANI AR 7B SRE E (J53X) @ Annex
7 2HMH,)



x 3 ARTHED R

R SINE H %% MM Z ANIVKEE - KRS

HRUK:

2015 12 30 120 | KKE - VRT3 VA NEBERE X —
[ 558 Ak 2 il wff 52 A

2016 15 123 61.5 | K%

2017 4 80 10.7 | ALK

2018 2 28 1.9 | ALK

et 33 261 86.03

WA : e y=2 NEGEAT

(3) HiHEEhE
a7 MEEND 2019 47 H £ TITHARMN G ZXH S - BiEEh & 1X. 30 77 4712
K RATHDH2, GEMT., AR THEHhFAAEREE (L) O Annex 8 BHR)

& 4. JICABHEORMTFHE

(BT K R L)
2015 4 2016 FJE 2017 & 2018 F & 2019 £EJE* &t
48,279 71,029 77,237 90,179 17,988 304,712

WiF : 78 2= FEBFT

2019 FEFEIZ 2019 4F 4 A T A DORFHTH D,
(4) H5EHF
TuY=r FRREND 2019 4 7 A £ TIZEF 79 77 8730 K RV G ic S S 4v7z,
F 2 H5BER1X. UPS, 3D A% v F— JIHEFH S 27 A BT HEEFH S 2T A
RN —F T TA T 4 AT, A~v— 74, HEEVZWEHIEERIREIHE > 2T A
WRFIRENEE, &G - KRR oY — 8 e Y N OIRENC L E R B S vz,
(FEMIT. SRR T RFREmFR AR S F (K3 D Annex 9 B )

3—1—2 Iy rv—flloEA

(1) HvrE—ri—bOfE

TuTx ) hOAYE == B XOEIEA N — F XL NIRRT L O ITELE S A,
H AR ZE 8 /SRR & LT FEIRE 2 #HEdE L C& 7=, B o v X — R — N OFFEHNT A R T HF
FHmEAA SRS E (K30 @ Annex S IZ/RT B0V Th D,

KROS5 TvYUY—BDOHY B —/— F/EBEHNA—FF—DEE

TuYxg MIBFLR YV a v Mk - TBE
A= BV /A SR (P Al HEEREHRER R
(Director General of Department of Higher Education (DoHE), Ministry
of Education (MOE)
A= RE S/ N S YTU % & (Rector of YTU)

2 HMEEE L, KR, BAH, Syr~—F v v b, AANRN=YTEHENTWED, REEEZK RVICHBEE L, i
AL7ABEL— MIROLEEBY, OANDA : 2015 4 : MMK1= USD 0.00065, JPY 1= USD 0.00889, THB 1= USD 0.02832
(2016 4F- 3 A). 2016 4 : MMK 1= USD 0.00072 (2017 4% 3 A). 2017 4 : MMK 1= USD 0.00074 (2018 4£3 H).
2018 4% : MMK 1= USD 0.00066 (2019 43 A). 2019 4% : MMK 1= USD 0.00065 (2019 47 A)



a7 MIBIFLZRY YV a v LAk - #E

TIAF R TaT el b <% | YTUEIFE  (Pro-rector of YTU)
Uy — /R ET

F A== | (1) KEFELEC AT o YTU BEEZFR
LT N—T e YTU bART¥H

o YTU LFHuUE %R}
« MES

() KKFEINL—T e YTU bART¥H
« DMH
« DWIR
« IWUMD
« DHPI

B) A T7TTN—T": o YTU LAKTZHF
« MOC #H#H

« MTU
4) @I N—7 e YTU L ART%#F
(5)GIS 7' )—7": e UE—PFELIZ(RS)GIS VU H
—F v H—
e YTU L ART%HF
6) BB I/ n—=7": e YTU AT F

o YTU &HE%F

o YTU LM% 8

« YCDC #BiFtmisE

e YCDC HG %t

e YCDC ZW¥ig

o« HMIEET %2 (Fed. of MES)

(2)  JExsE
o HARMAIEE LHEMAZE, U a LAY v T DFEHITAL— AL, YTU NIZFRE S,
HHETOKE « RAEITII v o~—lllck > TAEBEENTWS, FHERICIE, =i

BEEVCMREDOEBFEAR—ZALH D,
e YTUIZL->TRSGIS UV —F ko ¥—oRELEFTbLEMEINT,

) Fur=s MNEBE

s TmYxZ IR D 2019 7 AL TIZ 407 H MMK (R v > ~—F v v b) B YTU
LI she, ZRICiE, Y Il Y YTU £ CoBMEmxE. SilEHEgEfco
PRE RO G HM OB TRt S ICET 2 RANT I TN D,

* IWUMD & DWIR I%, #4141 Tawa Sluicegate & Dagon Bridge O 7Kz 717% & O H:AfE T
HITH 320 A X L7=, DHPI % Zaung Tu Dam (23517 B /KALEFHERE D 72 O I M
LD B AR LT,




K6 YIUAZHLE-TRD ) NEBE

(HAL : MMK)

HH JFY 2015 JFY 2016 JFY 2017 JFY2018 JFY 2019 Total
ik 0 0 0 0 0 0
it 682,230 633,555 0 0 31,500 | 1,347,285
Z DAt 15,000 728,240 1,678,428 300,000 0| 2,721,668
At 697,230 1,361,795 1,678,428 300,000 31,500 | 4,068,953

ALY AN- % i
2019 FEEIL 20194 A0S 7T AR ORFTH D,

83—2 MR (FTO9rITv ) DERE

a3yl hORRE

A& TR AR S E TORE (7Y M Ty ) OFEREL, TrY

=7 MIMK T ETOEMRLAAITRICORT EBY THD, BB, 7V Ny FOERRE Be
B, a7 NIRRT £ T TERLA R ) T—EBER L IA A TR S AUV LA ﬁj@
4 BtRECoR LT,
(1) i1
R 1 | KEMESSMERHE D 72 D O ERE T L DB
14.ﬁ%%ﬁ®ﬁ%-miﬁﬂ HEY OVEREREAT . A - ZZ@EEHREE S D W) ||
ﬁ DB T HAKILT - YWKIRAKET AN SN D,
fats 1-2. MEMESI R FIENSL S ND, Yo I T VX NVHIK T — Z _X— AN
ﬁménéo
1-3. AR RHIRIC BT 28 i EET VRHEIND,

BE11. dRMBBORK -
FIZHBTHKXE -

KKZE T L —71%, IWUMD., DHPI, DWIR & O, 11D T,

KR, BEYDOEREFTME. A - XEERENODRAL, BIRS
HKBKETIUARAFESND, [ERF]

WFRIR LI X H e xna—)l|

=
WIS ELZ 5 7 BT, KRALEHE 3 7 PTaRiE LT,
x® 1T NI-JIERBICHRE SN I-KRRE - KELE
2% AR X B H AT
AWS Zaung Tu Weir 2016 £ 3 H IWUMD
AWS Aunag Tu Dam 2017 %4 A DHPI
AWS Salu Dam 2017 £ 4 A IWUMD
AWS Shwe Laung Dam 2017 44 H IWUMD
AWS Tawa Sluicegate 2018 422 H IWUMD
AHS Tawa Sluicegate WL 201745 A IWUMD
AHS Zaung Tu Dam WL 2019 42 H DHPI
AHS Dagon Bridge WL 201941 A DWIR

HFT : IST R THEER (2019F 7 H)

7E: AWS: K45t (Automatic Weather Station)
AHS: /KNLFF (Automatic Hydrologic Station)
WL: K{zEF



ATVl FTHRELET LA M=V AT ALY, 2 b DRSS - AKSCBLARE R 8
Mfév-&i‘ﬂU@#—A—AE@Mﬁéhﬁ%’%ﬁ%f?%?—&%%ﬁf%éiﬁ
27 oTe, TOVAT ANHEAINDRENIARNMEB LONET — & 1383 L 75~ OB
T%ﬁéﬂfwt#\HVXTALi@\&/7~IWTW%mﬁ#Oﬁﬂ&m%-miﬁ@
WRBEIND L LB, v U ~—ENTHAIZY 7% A4 A TKRALZ BEEIIT S Z &
INTE DD 2N E 2o Tz, SBITKRESZ N—TTlE, WmEBGT — & W) Wrimil &
DOEEFT — 4 . T =IO EFiins & TR 23T T ) ) i ) S s 4 520 U, ) 22 R
OIS T —# (Digital Elevation Model) Z 3 H CERL L7z, 1ERL S V727 o Z WV HIIKSOHE 1T
YTU @ RS/GIS U #—F & o ¥ —NITHE Iz — =S T b

B, B ICEHREENTWS REYOMREE) & TA - ZEEREDom F) 1T
WOFEFE 1-2 BN 1-3 OERE TS,

HAR 12 hERBHFEFESNREISND, YOI UT O NBRT -2 R—ZAAERSE
nd. ERFE]

BTN — 7 TR HEEEICET 2 REDBEFERO L Ea—B LN L —F— 2% ¥,
Ra—r, TUXNDATHEEIER L@ T — 2 REIC L - T, MRS ML 2 55
HI2ODERENE LT, SHIT, 2016 FIZIZ T I HiD 4 oDX T vy TETEYD
MG - SIS oA 2 FEl L, MR EGAENT O15 b LT MIRD & & D22 5340 & R
7" Digital Building Model (BDM) 2> L& DD BDM 7 — & Z it L7727 — % I L T,
YA DB O AZRE L, 2016 4EI21X RC MO EBBE AR LT-, T0%, HE
BAEUIE 2017 A, 2018 4RITHI 72 TG 72 W &2 X — AR E oM ERK 6T 5, 2018 I
XA EIEERER ( NV — N~ 7)) ZERT 5 L CHELREMEIEY X7 OFHhE
i S AL, 5 ARE (Timber) REIKRADE - MMM OZOPHEFKGIER SN TER Y . #EFEH
BOREEDEERH S TWD,

Y 7 — 7 Tk T — 2 2 AT LT HUEEE R 2R X & (ER T 5 72 912 2017 4212 Central
Business District (23T, 143 HUS O FRMENT — X 2579 2% L 3Lz, Yo armiala<
=32 120 » FT CHEIFEIRIEZ FH L7z, 7av =7 hTiE, YCDC B3MrA L TWD
AR RO A YCDC IZIKEEF TH D2, ZOTFT —FZ N AT TEIIE, BTED g
ERXNEF SN, KOVKEOEWY vy 72ERTE L2 LIk %, 2z, 7ry=
7 FTIEFE 8 IR T XL RMKEROT —F X—AMEK SN TE Y, RS/GIS V¥ —F&
VH =D =R EN WD, BT —T DN T F— LI, IO
JESE Y RIEMIZ BT D HEHEICOW TR ZED T, vy =7 N TERISNLESL
HRIEY O HCNE SN EREREL T AL LTELEDDLTETH D,

BHoFxgrs, FHRARXET T BTy,
WHY TN — TN N—FT LFEHNIENTS, Tl BRI N—T NIRRT — L, NV T—T - F— A HifidE
BHF—b, HREF—LD 45D 7 NV—TNREBEBEINT,



® 8 EMIN—TITE->THERENE-T P2 IILIK

LN A TR S L7 it

1. Lanmataw 1. Potential Soil Amplification Map

2. Lathar 2. Fundamental Frequency of Underlying Soil Map
3. Pabedan 3. Predominant Period of Underlying Soil Map

4. Kyauktada 4. Soil Thickens Map

5. Pazundaung 5. Vs30 Map

6. Botahtaung 6. Peak Ground Acceleration Map

7. Mingalartaungnyunt 7. Peak Ground Velocity Map

8. Dagon 8. Spectral Response Acceleration

9. Ahlon

WET . ey = 7 MBI
HR -3 AENEHMBICEFHIMHERERET LSRR SN D, [ERF]

2016 127V 27 M, ZRETT Y 27 ML - TER Sz B/ 45 4 X
HEPEHNWT Y IO RBET VOBELZRIG LT, ZOFTNVICL - T, 2040 4 F
TO30FROETORELZ THT L ERAREICR -T2, TOET /AT, SkKOHIE, B
BB - BRBREDOA T IR EDRR A 2R EAN LTy Ialb—va 5280
ARECH D, FET/MIX, HGFBUFN Y I OFBTHBR & 3l 281, ~ 7 v o8l
MOEETCEXAEERY —LDONEDIIRD IS,

Fredicted lard cover in 2020 Predicted nd cover n 2030 Predicted Land cover in 2040

Vith master plan and flood risk ~ Without flood risk

Predicted land cover in 2030 Predictec Land cover ia 2040

B2 200FFETOVY I OETRETRHER
HIFF : IST # T SR

Predicted lanc cover in 2020

R N—7"TliE, I v r~—HE A (Myanmar Posts and Telecommunications: MPT) O
WHOT, Yora B 2EBZREEE NORNE ) TIVH A LATHERET 572012,
BRI R OFHRI (CDR 7—4) ZHWTADORNEZHEE L7z (K 32#), MPT 05
et A2 072 1 WD D 400 T AD CDR OY > 7 I)VTF— 2 & FWT, iREHEE 21T,
V= ZED N vy IHEESS THFIAREER SR LT, ZOIEBICL T, YTUD I 7
v —s3— KI, CDR 77— ZWFFEEENCRIH T 2 FiELEHG L T, 4%F LV CDR

B OEMEIZIE, 2RSS JICA THEii S Ty I AHERE~A X —7F 2 (2013)] OTFT—2HIHAIN TN 5,



T2 EANFLELGAIE., BRLEAXRAEZERTL2ZENAMETH L, ALZEDIEKRL
AR OHIRICHONWTIZ, 30 BEDNRAICASY— h T+ U ARBE LIV T AZ A LDOTF—ZINE
ERBTIED DL ONOFREN AN 26 A~— 75 b GPS A RICY D X /-,

LA L 2017 47 1 IS > 32 O/ R ZAEHRD B S TP ESHRIC L 52 HTHE~D GPS
PSS, A7y 7 MREkE LT GPS HEHMAKOMENEE I N=Y, D,
Yo T IR EUN A2 @ R (Yangon Regional Transport Authority : YRTA) 75 O EFE# 5 1F T,

RWERIE 2 —L DM IIOT, B ETH AT Z AW E S8 Z T L, 22RO
WMENRX M OBRMZLZEMICAB CMHTE 2L/, B/ NV—7TiL, U
=7 LR BT — X X— R L LT THPLZE[ T — % ~X— X (Yangon City Geospatial
Dashboard®) | ZBHZ L CH Y, TR T 1IX., 7 —FOIUE, LG, Sk RoLa RN
ARE & 72D, FRICT — X Wi R o AR IX. BUFKEEINKE Y 2 7 BB AR O 3t
WCOWTEBEREZTHABRICAR THDLEVZ D, BRERICBWTZ OMBZERT — % ~X—
ZFBEICHZE SN TEY YTU D RS/GIS U ¥ —F o ¥ —L IT ERNIEHEL T DY
=777y N7 —LRERTNEL, AFTEL2TETHD,

AT : JST fcfd i HR HFT : JST fefb s HR

SEFOEMBFAT—42 (CDR) M 4 ooy b ERODRART—E2Y1 F
LEHLEYIOUTROERS (Yangon City Geospatial Dashboard)

R 1 OEERMEERE [ERF]

R 1 CEEI STV BREEFBEICER SN TWD, e vy MERPIZIF ER L X
DIRkR A IR - FRICET ARV AT LADOWEICKLERT —ZBAFTERNE WD RE
MWREAEL, 7ay=l bOIEBNRHIBICEE Rho72, 7u v =7 MBI ORTREE, B A
RF L, BEEOmWT — X DO AT LA RGN ORBETN, ¥ o~ —OBIFHER T
ISR & DT — G LW IHRIBIRH ET VRN EBEEBL T, T RO D DITE
Tt ICHEMEZE Lz, AFARERT —XICX > THF3ET T u—F L B 570, B AN
WEILT =X DANFRMEFHER LoD, IRT 7o —FoORBRE EZ2BFEE5 25T,
HEINORBIER R E o TV, 29 LR T —F T, T— X ATFEORER%

B NABEEROEERRRAT— N7+ VOEMRARETHY | Mi2T — 2 IENKNETH D Z LA HI LT,
¥ FuYes PTEHETEICHREIN GPSIRNO DT —F ORMEAKE L7223, EBL TR,
28 https://sekilab.iis.u-tokyo.ac.jp/wp-content/uploads/2018_Yangon GSDB _Poster.pdf (2019 £ 9 A 7 7 & %)



FEZR L. B 1 2k E L Cid, IR OBIEZ /NNRIZI 2, HH DT E EB D KEMTIMHERE
fliD 7= OYFET IR STV D,

(2) A2

RRR 20 | FEROKFMIIVEZRIET DT ) IO AT AOR%E
2-1. AKEWaFPED RN G S 5,
2-2. MR FEWGIIEO RTINS D, HEMSE~ v TMER S D,
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JAPAN INTERNATIONAL COOPERATION AGENCY
AND
THE AUTHORITIES CONCERNED OF THE GOVERNMENT OF
REPUBLIC OF THE UNION OF MYANMAR
ON TERMINAL EVALUATION
FOR PROJECT FOR DEVELPMENT OF A COMPREHENSIVE DISASTER RESILIENCE
SYSTEM AND COLLABORATION PLATFORM IN MYANMAR

The Japanese Terminal Evaluation Team (hereinafter referred to as “the Team™), organized by
Japan International Cooperation Agency (hereinafter referred to as “JICA”) headed by Mr. Nobuhiro
Iwai visited Myanmar from 11 of September, 2019 to 1 of October, 2019 for the purpose of conducting
the Terminal Evaluation on Project for Development of a Comprehensive Disaster Resilience System
and Collaboration Platform in Myanmar (hereinafter referred to as “the Project”) under the Science
and Technology Research Partnership for Sustainable Development (SATREPS).

During its stay, the Team exchanged views and had a series of discussions with the Myanmar
authorities concerned for the successful completion of the Project. As a result of the discussions, the
Team and the Myanmar authorities concerned agreed to the matters referred to in the documents

attached hereto.
Nay Pyi Taw, 1 October, 2019

Ea M

Mr. Nobuhiro Iwai Dr. Thein Win

Senior Representative Director General
Myanmar Office Department of Higher Education
Japan International Cooperation Agency Ministry of Education

Republic of the Union of Myanmar

Appendix |: Terminal Evaluation Report
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Joint Terminal Evaluation Report
on
Project for Development of a Comprehensive Disaster
Resilience System and Collaboration Platform

in Myanmar

October 2019

Joint Terminal Evaluation Team
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Eistof Abbreviations-andAcronyms
AHS Automatic Hydrologic Station
AWS Automatic Weather Station
CCTV Closed-circuit television o
CDR Call Detail Record
Cc/p Counterpart -
DAC Development Assistance Committee
DB Database
DBM Digital Building Model -
DEM Digital Elevation Model
DDM Department of Disaster Management
DHPI Department of Hydropower Implementation
DIAS Data Integration and Analysis System
DMH | Department of Meteorology and Hydrolqu ]
DOHE | Department of Higher [ Educatlon ) )
DUHD Department of Urban Housing Development (MOC)
DWIR Directorate of Water Resources and Improvement of River Systems
GAD General Affairs Department -
GIS | Geographic Information System o
GPS Global Positioning System
ICHARM International Centre for Water Hazard and Risk Management under the
auspices of UNESCO
ICUS International Center for Urban Safety Engineering (The University of
Tokyo) . .
| ICSE | International Conference on Science and Engmeermg
IWUMD Irrigation and Water Utilization Management Department ]
JCC Joint Coordinating Committee
JICA Japan International Cooperation Agency
JPY Japanese Yen (currency) B
JST Japan Science and Technology Agency .
M/M Minutes of Meeting
MM Man/Month ) -
MMK Myanmar Kyat
MOALI Ministry of Agriculture, Livestock and Irrigation
MOC | Ministry of Construction
MOE Ministry of Education S
MOEE Ministry of Electricity and Ener rgy
MoSWRR Ministry of Social Welfare, Relief and Resettlement
MOTC | Ministry of Transport and Communications
‘MOU ' Memorandum of Understanding I
MPT Ministry of Posts e_lg_dvTelecommumcatmns o
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NGO | Non-governmental Organization )
oD Origin and Destination
ODA Official Development Assistance o
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PO Plan of Operation o
PWD Public Works Department
R/D Record of Discussions
RRI Rainfall-Runoff-Inundation
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I. Introducfion

1-1. Background

The Project for Development of a Comprehensive Disaster Resilience System and Collaboration
Platform in Myanmar is a Science and Technology Research Partnership for Sustainable Development
(SATREPS) implemented by Yangon Technology University (YTU) and The University of Tokyo
(main research institute) with support of the Japan International Cooperation Agency (JICA) and the
Japan Science and Technology (JST). The Project was launched in April 2015 for five years with the
aim of developing a Comprehensive Disaster Resilience System and a Collaboration Platform for urban
safety in Yangon and Bago.

Before the project completion in April 2020, JICA decided to conduct the terminal evaluation to review
the project performance, assess the capacity enhancement level of the counterpart personnel and identify
the measures/actions necessary to be taken in the remaining period summarizing as recommendations.
In this respect, the Joint Terminal Evaluation Team (hereinafter referred to as “the Team”), comprised
of representatives from both parties, conducted the terminal evaluation of the Project from 11 of
September to 1 of October 2019.

1-2. Objectives of the Terminal Evaluation

The objectives of the Terminal Evaluation are listed as follows:

1) To confirm the achievement levels of Outputs and the prospect for achieving the Project Purpose by
the end of the project period, and the Overall Goals within three to five years after the project
completion, based on the Project Design Matrix (PDM);

2) To identify factors or issues that have promoted or hindered the implementation of the Project
activities;

3) To conduct a comprehensive evaluation from the viewpoints of five evaluation criteria; Relevance,
Effectiveness, Efficiency, Impact and Sustainability (see “1-4 Methodology of the Terminal
Evaluation); and,

4) To draw recommendations specifying measures to be taken for achieving the Project Purpose and
securing sustainability of the Project.

1-3. Schedule and Member of the Joint Terminal Evaluation
(1) Schedule of the Terminal Evaluation
The evaluation was carried out from 11 of September to 1 of October 2019. The detailed schedule is

attached as Annex 1.

(2) Members of the Terminal Evaluation
[Myanmar’s Member] -

Position and Organisation

T
Ms. Nwe Ni Evaluation

| Education, Ministry of Education

A1-7
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Name _ Title | Position and Organisation
Mr. Nobuo TWAI Team Leader Senior Representative, JICA Myanmar Office
Evaluati Deputy Director, Disaster Risk Reduction Team 1,
Mr. Wataru ONO P;’an:ia;gm Disaster Risk Reduction Group, Global Environment

Department, JICA

R ST RS PSR Py ST S o 28 R

Dean, Graduate School of Advanced Integrated

Dr. Kaoru TAKARA Senior Researcher | g4\ jies in Human Survivability, Kyoto University

Mr. Kazuo Ob Senior Associate Research Supervisor, Department of
ANAZAWA RET International Affairs (SATREPS Group), JST

Ms. Ayako NAMURA

Evaluation

. Consultant, Tekizaitekisho LLC
Analysis

1-4. Methodology of the Terminal Evaluation
The status of the project progress was reviewed based on the PDM, which is a summary table describing
the outline of the Project. The terminal evaluation examined the following points referring to the PDM.

(1) Verification of project performance

The current degree of project achievements, such as Inputs, Outputs and Project Purpose, was assessed
with reference to the Objectively Verifiable Indicators stated in the PDM. Various methods were applied
to carry this out including desk review, a questionnaire survey, interviews, site surveys and discussions
with counterpart personnel, JICA experts and relevant stakeholders.

(2) Examination of project implementation process
The process of the project implementation was examined from the viewpoints of project management.

(3) Evaluation by five evaluation criteria
The following five evaluation criteria are applied to the project evaluation.

~ Five E\jaluation Criteria

Relevance: Degrée'o'f compatibility between the development assistance and priority of
policy of the target group, the recipient and the development partners.

Effectiveness: A measure of the extent to which an aid activity attains its objectives.
Efficiency: Efficiency measures the outputs -- qualitative and quantitative — in relation to
the inputs. It is an economic term which is used to assess the extent to which

aid uses the least costly resources possible in order to achieve the desired
results. This generally requires comparing alternative approaches to achieving
the same outputs to determine whether the most efficient process has been
IO ... S W —
Impact: A criterion for considering for the prospects for the achievement of the Overall
Goal, and the effects of the project with an eye on the longer-term effects

including direct or indirect, positive or negative, intended or unintended.

%' A1-8
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are likely to continue after developmem partnu's funding has been withdrawn.
Projects need to be environmentally as well as financially sustainable.

Sources: “JICA Guideline for Project Evaluation”, March 2004, and “New JICA Guidelines for Project Evaluation First
Editien”, June 2010,

The relationship between the five evaluation criteria and PDM is described in the following figure.

Achevemoniy I Effectroncss

Figure 1: Relationship between the Five Evaluation Criteria and PDM
Source: “Practical Methods for Project Evaluation™. March 2004

{4) Recommendations
The Team made the recommendations based on the results of the evaluation.

Z A1-9
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2. Outline of the Project

2-1. Background of the Project

Myanmar experienced lots of damages caused by wind or flood including Cyclone Nargis in 2008 which
caused 138,373 deaths and 11.7 billion USD in damages, and significant floods in Bago in 2010 and
2011, and at the four states of the southeast areas in Myanmar in 2013. Moreover, several active faults
are found in the country, and Yangon, Mandalay and the capital city of Nay Pyi Taw are located above
or along with the Sagaing Fault, the primary active fault in Myanmar. While Myanmar has enjoyed an
economic growth along with democratization in the recent years, increased disaster risks have become
a serious concern, derived from the expansion of population in the large cities and expansion of
industries and residential space with rapid land development and urbanization. On the other hand, the
current social infrastructure was vulnerable to natural disaster and systems, human resources and
information to prepare for disasters needed to be enhanced. Moreover, the enhancement of disaster
resilience system needed to develop a collaboration system among government, academia and industry
to strengthen comprehensive capacity of disaster risk reduction and response.

Yangon Technological University (YTU) reopened the classes of undergraduate in 2012 after the
democratization in 2011, and it had strong needs of developing human resources and conducting
researches of disaster risk reduction. In this respect, the Project for Development of a Comprehensive
Disaster Resilience System and Collaboration Platform in Myanmar (SATREPS Project) started in 2015
with the aims of developing systems for disaster risk reduction and response and a collaborative platform
to support the system sustainably and it is expected that this will contribute to safe urban development
in Myanmar.

2-2. Project Information

Project Title: Project for Development of a Comprehensive Disaster Resilience System
and Collaboration Platform in Myanmar
Project Term: From April 2015 to April 2020 (five years)
' Target Areas: Yangon and the Bago River Basin
Counterpart Department of Higher Education (DoHE). Ministry of Education (MOE)
Organization: Yangon Technological University
Strategic « Department of Disaster Management (DDM), Ministry of Social
Partners: Welfare, Relief and Resettlement (MoSWRR)
« Department of Metrology and Hydrology (DMH), Ministry of Transport
and Communication (MOTC)
« Directorate of Water Resources and Improvement of River System
(DWIR), MOTC
« Public Works (PW), Ministry of Construction (MOC)
« Irrigation and Water Utilization Management Department (IWUMD),
Ministry of Agriculture, Livestock and Irrigation (MOALI)
« Department of Urban Housing Development (DUHD), MOC
« Yangon City Development Committee (YCDC)
+ Department of Hydropower Implementation (DHPI), Ministry of
Electricity and Energy (MOEE)

4
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» Federation of Myanmar Engineering Society (MES)
=  Myanmar Earthquake Committee (MEC)
» Myanmar Geo-science Society (MGS)

Research Groups:

Frnju:_l Outline;

| (1) Overall Goal.

(1) Disaster Management Group

(2) Water-related Disaster Group

(3) Infrastructure Group

(4) Transport and Human Mobility Group

(5) RS/GIS Group

(6) Earthquake-related Disaster (Building) Group

YTU further utilizes the Collaboration Platform to contribute to the urban
safety in Yangon and Bago.

(2) Project Purpose
YTU understands and develops a Comprehensive Disaster Resilience
System and a Collaboration Platform for urban safety in Yangon and Bago.

(3) Outputs

OQutput 11 Development of physics model to evaluate disaster
vulnerability.

Output 2:  Development of scenario analysis for assessing future
disaster vulnerability.

Output 3: Development of main roles and activities of research centre
for urban safety in YTL to sustain and enhance research
activities and human resource development.

Output 4:  Development of integrated disaster response support
system including infrastructure maintenance management
with adequate technologies.

(e Z
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3-1. Inputs

3Resultsof Project PErformance

3-1-1. Allocation of Inputs by the Myanmar Side

(1) Assignment of counterpart personnel (see Annex 5)

Counterpart personnel of the Project were assigned as follows and worked together with the Japanese

researchers.
Table 1: Main counterpart personnel
Position in the Position and Organization
Project
Project Director: | Director General of Department of Higher Education (DoHE), Ministry of
S — Education (MOE)
Project Manager: | Rector of Yangon Technology University (YTU)
Assistant Project | Pro-rector of YTU
Manager/Research
Head:
Counterparts:
(1) Disaster Management « Department of Architecture, YTU
Group: «  Department of Civil Engineering, YTU
= Department of Engineering Geology, YTU
« MES
(2) Water-related Disaster » Depariment of Civil Engineering, YTU
Group « DMH
« DWIR
»  IWUMD
« DHPI
(3) Infrastructure Group » Department of Civil Engineering, YTU
» Depariment of Bridge, MOC
« MTU
{4) Transport and Human + Department of Civil Engineering, YTU
Mobility Group
(5) RS/GIS Group » Remote Sensing (RS) /GIS Research Center
» Department of Civil Engineering. YTU
(6) Earthquake-related Disaster » Department of Civil Engineering, YTU
{Building) Group = Department of Architecture, YTU
« Department of Engineering Geology, YTU
« Urban Planning Division, YCDC
= Bridge Department of YCDC
+  Building Department of YCDC
« MEC of Fed. of MES
&
o 2

A1-12




RIRAH 1

12y Ofiice space for Japanese researchers

«  YTU provided the office space for Japanese researchers/JICA expert and national staff and bore
the utility cost, including electricity and water. The office space includes the mini-lecture room
facilities and researchers’ office.

. YTU also provided the space for Remote Sensing (RS)/GIS Research Center.

(3) Operation Expenses covered by Myanmar stakeholders

«  YTU provided 4.07 million MMK from the beginning of the project period to July 2019 covering
the expenses for received equipment, including transportation cost from Yangon Port and YTU
and storage fee at the customs office.

. IWMUD and DWIR respectively provided approximately 30 thousand USD for foundation work
to install measuring equipment for water level at Tawa Sluicegate and Dagon Bridge. DHPI also
provided the location for measuring equipment at Zaung Tu Dam.

Table 2: Operation Expenses covered by YTU

(Unit: MMK)

Items JFY 2015 JFY 2016 JFY 2017 JFY2018 JFY 2019 Total
-;ra;:l—“]-i;;.)enses 0 0 0 0 0 0
Meetings 682,230 633,555 0 0 31,500 | 1,347,285
Other expenses 15,000 728,240 1,678,428 300,000 0| 2,721,668
Total 697,230 1,361,795 1,678,428 300,000 31,500 | 4,068,953

Source: Project Office
Note: The Japanese Fiscal Year (JFY) starts in April until March in the following year. The data for JFY 2019 covers from
April 2019 to July 2019.

(4) Contribution from Myanmar Stakeholders

« MOC supported for monitoring and instrumentation works for the bridges such as Twantay
Bridge and Pathein Bridge.

» YCDC provided administrative support for microtremor survey in Yangon.

+» MATHATHA (The whole Bus Line Association over the Yangon Region, a predecessor of
Yangon Bus Service) provided the data and supported for installment of smartphone and GPS and
survey.

» The several stakeholders provided the data necessary for the project activities.

3-1-2. Allocation of Inputs by the Japanese Side

(1) Japanese researchers

As of September 2019, a total of 40 short-term Japanese researchers/JICA experts were assigned to the
Project since the Project commenced, amounting for the sum of 2,473 days working (82.47 M/M) in
Myanmar. Each researcher was assigned to at least one research group as shown below. The group
leaders were appointed in each group to manage the project activities effectively and had the
responsibility of managing and monitoring the research activities. The two long-term experts were
assigned as a project coordinator. The experts have engaged in administrative works, including
coordination with YTU, the Strategic Partners and other relevant Myanmar stakeholders/institutes,

A1-13
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assignment amounted to 82.47 M/M.

Table 3: Assignment of Japanese researchers/JICA experts

Fields | Times | Persons | Totaldays | Total MM
[Short-term Experts*] (Until September 2019)
Project Leader T 9 1 nm7! 3.90
Disaster Management Group . 1 23! ) 106—“ 3.53
Water-related Disaster Group 90 9 576 19.20
Infrastructure Group - . 77010 400 1333
Transport and Human Mobility Group o 3 39 7 i o 258 8.60
'RS/GIS Growp " 1 60 200
Earthquake-related Disaster (Building) Group** | 114 - 10 o 957 773]..9{)’7
Sub-total for Short-term Experts A 40 2,473 8247
[Long-term Experts] (until April 2020) |
Project Coordinator.w | : 2 | 2 ],555 T SI_E”
Ground Total for JICA Resgarchers/Experts | 375 | 42 { 4,029 T 134.30

Source: Project Office

Note*: The six researchers had the tasks of another group. In such a case, the assignment was counted in the main group
she/he belongs to.

Note**: The two researchers also played the role of coordinators among researchers.

(2) Training in Japan

A total of 33 YTU teachers/researchers and officials of the Strategic Partners participated in the training
program in Japan (totally 86.03 M/M). The detailed list of participants is shown in Annex 7.

'Table 4: Training in Japan

1 JFY I::l:tg:ipants : days E ; MM University and Course 1
: ‘ The University of Tokyo
| | | ': ICHARM
2015 12 30 124 National Research Institute for Earth Science and ;
| i ; Disaster Resilience 1
2016 15 123 | 61.5 The University of Tokyo |
L w107 heUniveiy of ok
2018 Y Y : 1.9 The Univérsity ofTokyo
Total 33 261 8603

Source: Project Office
(3) Operation expenses (Overseas Activity Cost)

The project operation expenses borne by Japan amounted to 304,712 USD from the beginning of the
project period to July 2019. (see Annex 8)

ﬁf' % A1-14
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Tahle STORerafion expense horne by Japan

_ (Unit: USD)
JFY 2015 JFY 2016 | JFY 2017 ‘ JFY 2018 JEFY 2019* Total
48,279 71,029 | 77,237 90,179 17,988 304,712

Source: Project Office
Note: JFY starts in April until March in the following year. The data for JFY 2019 covers from April 2019 to July 2019.

(4) Provision of Equipment

A total of 798,730 USD was spent on provision of equipment from the beginning of the project term to
July 2019. The main equipment provided were UPS (Uninterruptible power supply) Archsystem, 3D
scanner, acceleration measurement system, dynamic strain measurement system, thermal infrared
smartphone, vibration measuring system, meter,
hydro/meteorological sensors. (see Annex 9).

camera, contactless microtremor and

3-2. Achievement of Outputs

The achievement levels of each Output from the commencement of the project term to date are explained
as follows. The prospects of achievement level for each indicator under Outputs and Project Purpose at
the completion of the Project (namely April 2020) are examined on a four-point scale: “achieved
already”, “to be achieved™, “to be partially achieved” and “not to be achieved”.

ML L
Output 1: f Development of physics model to evaluate disaster vulnerability.
1-1. Meteorological and hydrological observation of target areas, performance
L | evaluation of structures, and capacity of people/traffic monitoring are improved
Objectively | 2 . : .
Verifiabl ; and Hydrology and flood inundation model in research area is developed.
: jable —————— =2 — 0 et Smectol ol e
| ) - 1-2. Earthquake vulnerability assessment method is established. Yangon digital map
. Indicators | .
‘ database is created.

1

. 1-3. Urban development model in survey area is developed. ]

Indicator 1-1. Meteorological and hydrological observation of target areas, performance evaluation
of structures, and capacity of people/traffic monitoring are improved and Hydrology
and flood inundation model in research area is developed. [Achieved already]

The Water-related Disaster Group worked on the installation of observation equipment for
meteorological and hydrological data at the five weather stations and the three water level stations in

collaboration with IWUMD, DHPI and DWIR as below.

Table 6: AWS and AHS installed in the Bago River

Equipment | Station name Month/Year Installed Responsibility
AWS Zaung Tu Weir March 2016 I'WUMD
AWS Aunag Tu Dam April 2017 DHPI
AWS Salu Dam April 2017 IWUMD
AWS Shwe Laung Dam April 2017 IWUMD
AWS Tawa Sluicegate February 2018 IWUMD
AHS Tawa Sluicegate WL May 2017 IWUMD

9
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AHS Zaung Tu Dam WL February 2019 DHPI
AHS Dagon Bridge WL January 2019 DWIR

Note: AWS: Automatic Weather Station
AHS: Automatic Hydrological Monitoring Station
WL: Water Level

Source: Final report submitted to JST issued in July 2019.

After the installation, the data observed by the installed equipment has been sent to YTU and these
relevant agencies through the telemetry system. Before this system was developed, the data on water
level and precipitation was managed by the individual agencies. Now, YTU and the relevant agencies
can acquire, share and accumulate the reliable meteorological and hydrological data of these eight
stations on a nearly real-time basis. The Group also developed the enhanced Digital Elevation Model
(DEM) of the Bago River Basin, integrating the satellite map data, the existing river cross-section data,
and the results of a survey of river cross-section of the Bago River. The developed digital data and
information are stored at the database server at Remote Sensing (RS)/GIS Research Center (RC) of YTU.

The issues of performance evaluation of structures and capacity of people/traffic monitoring are
described under Indicator 1-2 and Indicator 1-3, respectively.

Indicator 1-2. Earthquake vulnerability assessment method is established. Yangon digital map
database is created. [Achieved already]

The Earthquake-related Disaster (Building) Group collected various data of buildings from the historical
records of earthquakes through reviewing the existing documents and measured the data of buildings
using laser scanners, Unmanned Aerial Vehicle (UAV), and digital cameras. Besides, the survey of the
structure and height of buildings in four townships' in Yangon was conducted in 2016. Together with
the data of Digital Building Model using satellite data, the characteristics of building in Yangon were
identified and the fragility curves for RC structure were created in 2016 and enhanced its accuracy in
2017 and 2018. In 2018, the building collapse risk was assessed and its summary was reported at the
Earthquake-related Disaster (Building) Group in February 2018. The fragility curves for normal timber
structures, stilt houses and bamboo houses are developed which will enhance the accuracy of the
fragility curve.

With regard to ground data, the Earthquake-related Disaster (Building) Group measured 143 locations
in 2017 in Central Business District and other 120 locations in Yangon, using microtremors to prepare
an amplification map. Also, the Project has been negotiating with YCDC to share the borehole data.
Once it is acquired, the amplification map will be updated and the Project will ensure the accuracy of
the map. Besides, the maps shown in Table 7 were prepared by the Project. As for historic buildings,
the heritage team under Earthquake-related Disaster (Building) Group has been working on the seismic
evaluation of historic buildings in Yangon and has a plan to compile the results including drawings and
other related documents in a booklet.

Table 7z Maps developcd by the Earthquake-related Dlsaster Group

1. La.umataw 1 Potcntlal Soxl Amphficatlon Map

! The townships of Sanchaung, Latha, Pabedan and Hlaing.
10
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3. Pabedan 3. Predominant Period of Underlying Soil Map
4. Kyauktada 4. Soil Thickens Map

5. Pazundaung 5. Vs30 Map

6. Botahtaung 6. Peak Ground Acceleration Map

7. Mingalartaungnyunt 7. Peak Ground Velocity Map

8. Dagon 8. Spectral Response Acceleration

9. Ahlon

Indicator 1-3. Urban development model in survey area is developed. [Achieved already]

In 2016, the Project started to develop the urban development model in Yangon utilizing geographical
and building maps developed by the Project. This model allows to simulate urban development until
2040. The model can also show the results of simulation inputting various conditions such as flood,
earthquakes, and new road/bridge constructions. The model will be one of the important tools, providing
a macro perspective, when the local governments plan urban development of Yangon.

The people’s flow was estimated using GPS data from mobile phone (CDR data) in collaboration with
MPT in 2016. The Transport and Mobility Group acquired a sample data of approximately four million
people for a week. The data was also utilized for trip estimation by zones and establishing the hypothesis
of land use. Now, the counterparts of the Group acquires technology of how to utilize CDR data for
research activities; and they can apply the same method when they obtain new CDR data. To grasp the
traffic condition using the public transportation, the data was collected using 30 mobile phones equipped
on buses; however, the several problems were identified and switched the devices from smart phones to
GPS. Then after, the bus routes were restructured and the regional government decided to equip GPS
on several thousand buses, requesting removal of GPS which the Project installed. Then, in response to
a request from Yangon Regional Transport Authority (YRTA), the Project conducted a fixed point
observation using a camera to extract the traffic flow at the road intersection and the number of cars
automatically, with a cooperation of the Traffic Control Center. To date, in collaboration with the
RS/GIS Group, Geo-Spatial Database (Yangon City Geospatial Information Dashboard?) is developed
as the common database on web basis and this equips the functions of geospatial data collection, data
sharing and data analysis. The data analysis function, in particular, support for decision making for
disaster risk reduction and emergency preparedness in a timely manner. At this moment, the materials
for Dashboard are ready to uploaded, and YTU, Remote Sensing/GIS Research Center and the
Department of IT, is developing the web-based technical platform

Overall Assessment for Qutput 1: [Achieved already]

The expected outputs are already generated by the Project. During the implementation, the Project faced
lots of difficulties in smooth implementation, particularly the acquisition of data necessary for
development and assessment of the models/systems. Particularly in the first half of the project period,
the Japanese researchers found the difficulties in acquiring reliable data and suffered from time-
consuming administrative process of acquiring the data from other agencies although the data was
available. This required the researchers to adjust research approaches based on the available data. Due
to these difficulties, the progress of the researches was not as smooth as expected and the schedule of
activities was slightly in behind, in particular for Earthquake-related Disaster (Building) Group and

? hitps://sekilab.iis.u-tokyo.ac.jp/wp-content/uploads/2018_Yangon_GSDB_Poster.pdf (accessed in September 2019)
11
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research activities to minimize the delay. In conclusion, the physics model to evaluate disaster
vulnerability was already developed.

(2) Output 2
Output2: | Development of scenario analysis for assessing future disaster vulnera
Objectively | 2-1. Water-related disaster vulnerability is assessed.
Verifiable | 2-2. Earthquake-related disaster vulnerability is assessed. Earthquake vulnerability
Indicators map is created.

Indicator: 2-1. Water-related disaster vulnerability is assessed. [Achieved already]

The Water-related Disaster Group conducted the survey of social and economic characteristics of the
residents in the Bago River Basin and Yangon and impact of flood in this area to grasp the water-related
disaster vulnerability. Integrating Water and Energy Budget-based Distributed Hydrological Model
(WEB-DHM)® and Rainfall-Runoff-Inundation Model (RRI Model)‘, the Group developed the Bago
River monitoring and flood simulation system. Then, the tidal impact of Bago River Basin was
integrated into the system. The Group also developed the method to evaluate the water-related disaster
vulnerability based on the scenario with climate change and urban development in Bago River Basin
and Yangon.

Indicator 2-2. Earthquake-related disaster vulnerability is assessed. Earthquake vulnerability map
is created. [Achieved already]

The earthquake vulnerability map was developed (version 1) in 2017 and updated (version 2) in 2019
integrating the additional data collected through the activities. Then, the method of earthquake
vulnerability assessment was established. Also, the digital map database was developed integrating the
data and maps collected through the activities with support from RS/GIS Group and stored them to
YTU’s server (RS/GIS RC). These maps are available on WebGIS.

Based on the earthquake vulnerability map developed, the Project developed scenario analysis system
for assessing future disaster vulnerability. The Project set up two kinds of scenarios of urban
development in Yangon and assessed seismic vulnerability in the cases with and without disaster control
measures. The Project has been improving the earthquake vulnerability map with the updated fragility
curve and upgrade the scenario analysis system. This system will contribute to selection of a better
scenario to develop urban city resilient to an earthquake.

Overall Assessment for Qutput 2: [Achieved already]

Through the research activities conducted under Output 2, the scenario analysis system for assessing
future disaster vulnerability has been developed. In particular, water-related disaster vulnerability and
earthquake-related disaster vulnerability have been assessed. Also, the second version of earthquake
vulnerability map was already developed. These systems enable the project stakeholders to assess the
future disaster vulnerability in Yangon and the Bago River Basin. In the remaining period, the Project,
particularly in the research field in charge of Earthquake-related Disaster (Building) Group, will
continue to enhance the accuracy of vulnerability assessment through collecting more reliable data.

3 The model was developed by The University of Tokyo.
4 The model was developed by ICHARM.
12

% A1-18

o



RIRAH 1

Through the research activities, the faculty members and the students of YTU have enhanced their
research activities in the related field dramatically. One of the PhD students who participated in the
Project received the Best Presentation Award of Paper of International Conference on Science and
Engineering (ICSE) 2017 held in Myanmar and accepted by International Journal of Disaster Risk
Reduction, which is recognized as an international journal of the high-impact factor. Now, the teachers
and students of YTU can take appropriate steps to plan and organize the research activities as they have
learned. Also, their capability of writing academic papers has also been enhanced (See “3-3. Prospects
of Achieving the Project Purpose”).

(3) Output 3
‘Qutput 3: Development of main roles and activities of research centre for ty
YTU to sustain and enhance research activities and huma
development. 5
gt 3-1. Framework of research centre for urban safety is developed in YTU.
Objectively 2 — :
Verifiable 3-2. Edu.catlonal program to foster specialized persons is developed.
tixdicators 3-3. Basic concept of Consortium among government, academia and industry is
developed in YTU through trial activities.

Indicator 3-1. Framework of research centre for urban safety is developed in YTU. [To be achieved]
The Project discussed the framework of the research center for urban safety and YTU submitted the
proposal and road map of ten research centers to MOE in November 2017. Then, MOE approved the
establishment of RS/GIS Research Center (RC) of YTU in December 2017. YTU assigned the four
officers and one office staff including the Head of RS/GIS RC (note: three of officers have another
assignment or out of the country as of September 2019°). The opening ceremony of the research center
was held in October 2018 and the management system of RS/GIS RC, the draft outline* of RS/GIS RC
and the establishment of the management committee were discussed in the fourth Joint Coordination
Committee (JCC) held on the same day. The details such as the members of the management committee
and the services and outputs which RS/GIS RC can offer need to be discussed and specified. Moreover,
RS/GIS RC is preparing a specific plan of providing free training after October 2019, which includes
training on remote sensing for anyone who needs to acquire skills of RS as well as for teachers of other
universities, and professional training on remote sensing. By the end of the project term, the Project
needs to make an annual action plan of RS/GIS RC, including these training activities and research
activities.

Indicator 3-2. Educational program to foster specialized persons is developed. [Achieved already]

To date, the Project has conducted the short-term training sessions for YTU teachers on database
development using GIS and RS, and the establishment of the Bago River monitoring and flood
simulation system. The training sessibn on vulnerability assessment in Yangon was also provided for
YTU teachers and students. The Japanese researchers have shared the ideas to upgrade the curricula,
incorporating the subjects of disaster risk reduction into the existing curricula. Since YTU has a plan of
curriculum overhaul, the Japanese researchers have assisted YTU in revising curricula related to
building, remote sensing/GIS based on the request from YTU. Heritage Team of Earthquake-related

 According to the interview with the Head of RS/GIS Center, one PhD student supports the Center but graduating in
December 2019.
¢ This paper specifies the objectives, activities, management structure and budget of RS/GIS RC.
13
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related to heritage’.

Japanese researchers introduced a student seminar in February 2017 and have organized it twelve times
until July 2019. In the student seminars, YTU teachers and students experienced an interactive learning
approach, discussing the subjects together and exchange ideas. Through this, presentation skills are also
dramatically improved. YTU’s teachers also made lots of presentations on the Project, and this led to
the improvement of presentation skills.

Indicator 3-3. Basic concept of Consortium among government, academia and industry is developed
in YTU through trial activities. [To be achieved]

The Project aims to establish a Consortium, a collaboration platform among academia, government and

industry to facilitate application of research outcomes of urban safety in the society. The Consortium

provides YTU with a channel of fundraising through collaboration with private sector, which will

provide financially sustainable environment for YTU to continue research activities.

Since December 2016, the Project exchanged views with the private sector about a Consortium and
organized the meetings on the establishment of Consortium with various stakeholders, including the
Strategic Partners for the six times. Through these meetings, a basic concept of Consortium has been
discussed among YTU, the Strategic Partners and private sector, and the Project prepared and revised
the article of association of Consortium integrating the comments from Strategic Partners of the Project.
Then, YTU submitted the article of association to MOE in October 2018. The Project is still waiting for
the official approval from the Government of Myanmar since it has taken longer time than expected;
meanwhile, the Project held “Seminar on Commencement of Activities of Consortium™ on 1 of October.
At this moment, it is expected that the Government of Myanmar will approve its establishment in
December 2019. Then after, the Project will initiate specific activities under the Consortium
immediately.

Overall Assessment for Output 3: [To be achieved]

The objective of Output 3 is to strengthen the function as an educational and research university and
promote the favorable research environment for YTU. In terms of enhancement of educational program,
the Project assisted YTU in upgrading the existing curricula incorporating the subject of disaster risk
reduction or introducing new curricula based on the YTU’s needs. With regard to the establishment of
enabling environment for research activities, the Project made lots of efforts toward the establishment
of RS/GIS RC and a Consortium. To date, the framework and outline of RS/GIS RC and a Consortium
were defined and discussed. The RS/GIS RC officially launched in October 2018, and since then,
RS/GIS RC has started activities providing the training on remote sensing to other university teachers.
Since there are several ideas for more training programs, the more concrete annual action plan of RS/GIS
RC, including future plan of research activities needs to be prepared, including necessary human
resources and budget. “Seminar on Commencement of Activities of Consortium” was organized in Ist
of October 2019. At this moment, it is expected that the Government of Myanmar will approve its
establishment in December 2019. It is expected that the Project will initiate specific activities under the
Consortium after its approval.

7 These include Heritage Management and Conservation, Design Studio, Urban Environment Planning and Management,
and Climate Change & Disaster Adaptation Planning.
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(4) Output 4
Output4:

Objectively agement and maintenance syste, and
Verifiable technology for securing disaster mitigation function in Myanmar is proposed.
Indicators | 4.2 Integrated disaster response support system is developed.

Indicator 4-1. Improved infrastructure management and maintenance system, and technology for
securing disaster mitigation function in Myanmar is proposed. [Achieved already]

Since 2015, the Infrastructure Group surveyed deformation on the bridges with MOC and a simple
‘monitoring system of deformation on the bridge was introduced, measuring inclination, the relative
displacement of beam and columns of PC bridges and various data for causes of bolt breakage. As a
result of surveys and analysis, it was confirmed that the change of inclination in this period was minimal.
This result assisted MOC in making decisions not to conduct urgent rehabilitation work but monitor the
condition of bridges continuously. Thus, it was proved that the simple monitoring and numerical
analysis contributed to identifying the causes of damages and necessity of rehabilitation, evaluating
proof stress for deformed bridges and making plans for future effective measures. In 2018, the Group
conducted a survey related to the fall of the Myaung Mya Bridge, confirmed the safety of similar bridges,
and proposed maintenance works to be improved and the maintenance scheme for cable bridges.
Through the surveys, monitoring activities of bridge conditions and data analysis, YTU
teachers/students and MOC staff learned theory and knowledge of infrastructure management and
method of data analysis of bridge monitoring.

Indicator 4-2. Integrated disaster response support system is developed. [To be achieved]

The Project found that it was still premature to develop an integrated system since the reliable data in
the related fields were not available in Myanmar. The Project also found that the name of “disaster
response support system” misled about the purpose of the system to be developed. Since it initially
aimed to grasp the works and workloads which local governments have to take in an emergency case
due to a natural disaster and to support readiness for a natural disaster. Then, in 2017, the Project decided
to develop two systems for integrated disaster response support system: these are 1) the Near-real-time
flood inundation simulation system (for water-related disaster) and 2) the Disaster Management Support
System, which rather focuses on utilization before a disaster occurs by promoting understandings of the
importance of readiness for a disaster and supporting for the efficiency of disaster response.

1) Near-real-time flood inundation simulation system

A prototype of the Near-real-time flood inundation simulation system was developed in July 2019. This
system runs on Data Integration and Analysis System (DIAS) ®, the existing technology platform to
collect, store and analyze observation data. This was developed by several Japanese institutes with the
support of the Government of Japan and started its operation since 2006. The trial operation of the
prototype of the Near-real-time flood inundation simulation system has been carried out during August
and September 2019, and the system will be adjusted gaining the feedback from the users during this

8 DIAS aims to collect and store earth observation data; to analyze such data in combination with socio-economic data, and
convert data into information useful for crisis management concerning global-scale environmental disasters, and other
threats; and to make this information available within Japan and overseas. (https://diasjp.net/en/)
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real-time basns through thlS system, YTU and the Strateglc Partners of Water—rclated Disaster Group
can monitor the hourly rainfall data which was not measured before. This allows YTU and the Strategic
Partner to monitor the data carefully and prepare for the case of a flood. Besides, this monitoring system
has contributed to a reduction of workloads of regular river monitoring. The Group has worked on
establishing a high-level meeting (Director General level) among the relevant agencies including DMH,
DWIR, IWUMD, DDM (Department of Disaster Management) and YTU. It aims to promote the
collaborative framework among the agencies relevant to water-related disaster and YTU which provides
the academic and technical support. The high-level meeting was organized twice in May and November
2017. The Project had a plan to organize another high-level meeting in June 2019; however, it was
postponed due to the difficulty in scheduling with each agency. By the end of the project term, the
Project has a plan to organize it and confirm the continued collaborative administrative system and how
the Near-real-time flood inundation simulation system can support their organizational duties and tasks
more specifically.

2) Disaster Management Support System

In the first period of project implementation, the Disaster Management Group collected the basic
information of disaster risk reduction scheme/system in Myanmar by conducting lots of hearings from
YCDC and DDM and identified the current problems for disaster risk reduction. The Group also
exchanged the ideas for disaster risk reduction and information flow when a disaster occurs with YCDC,
DDM, Red Cross and Myanmar Engineering Society (EMC). In 2017, the Group analyzed the
management and collaborative structure/system among government agencies and other relevant
organizations in Yangon when a disaster occurs. The Group customized® the prototype of the Disaster
Management Support System utilizing the information collected and analyzed and adding some
functions suitable for Myanmar and demonstrated at YTU for discussing the functions to be included
further. The charts of disaster response workflow were developed for earthquake, water and landslide
disasters.

With regard to system development, the following functions are upgraded: 1) functions of map layer
information which summarizes the research results of other groups, 2) functions of estimating workloads
to respond damages and evaluating the volume of damage, 3) function of evaluating distribution of
seismic ground motion from the location of the epicenter or seismic fault, and 4) support function for
building damage investigation. Then, the system of a workflow of disaster responses was updated. The
Group provided the training on this system for Director Generals of General Affairs Department (GAD)
and DDM (80 participants) in February, and the officials of GAD who are in charge of primary disaster
response (140 participants) in March 2019. In addition, the training sessions on comprehensive disaster
risk reduction covering Disaster Management Support System and earthquake vulnerability assessment'®
were provided for the staff of six townships in Yangon. The participants in these trainings expressed a
heightened interest in these systems and admitted the usefulness of the systems. In the remaining period,
the Disaster Management Group will enhance the system to provide another intensive training to six
townships in Yangon and promote its utilization at the townships. YTU is now preparing the manual of
how to use the system in Myanmar. It should be noted that the Team received the request from GAD to

» Ongmally, the Disaster Management Support System was developed by The University of Tokyo and has been introduced
in the local government in Japan.
19 The Project collected ground data since these townships were the target areas for ground survey.
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and good operation of the systems at the local government.

Overall Assessment of Output 4 [To be achieved]

As described above, infrastructure management and maintenance system/technology were proposed by
Infrastructure Group and the Disaster Management Support System has been customized and promoted
among DDM and GAD. Also, the Near-real-time flood inundation simulation system was developed on
the platform of DIAS which allows the relevant agencies to monitor the meteorological and hydrological
data on a nearly real-time basis. The relevant agencies acknowledged the usefulness of these systems
and the Project will continue providing the training how to apply the systems to their daily works. One
issue to be considered is the localization of the Disaster Management Support System into Myanmar
language to promote user-friendliness to GAD and DDM staff. Together with this issue, the future
detailed action plan to enhance the utilization of the Disaster Management Support System needs to be
discussed and compiled.

3-3.Prospects of Achieving the Project Purpose
Project Purpose: | YTU understands and develops a Comprehensive Disaster Res
: System and a Collaborat_iOn‘l_’latfdrm for urban safe
1. At least 20 research papers related to the project, which are submitted by
mainly YTU academics during the project period, are accepted by
international journals.

%’é;‘ﬁ:ﬁg 2. Some suggestions, advices and policy proposals by using the
Indicators Comprehensive Disaster Resilience System are submitted to relevant
governments.
3. The Comprehensive Disaster Resilience System is developed and under
operations by YTU.

1. At least 20 research papers related to the project, which are submitted by mainly YTU academics
during the project period, are accepted by international journals. [To be achieved]

As of March 2019, a total of 11 papers related to the Project, which submitted by mainly YTU
researchers (meaning that the principal authors are the YTU’ researchers), accepted by international
journals. Besides, two more papers related to the Project, which Japanese researchers co-authored, were
accepted by the international journals. Currently, YTU teachers and researchers are preparing the 28
journals to submit the Journal of Disaster Research, including 16 journals as the main authors and 12
journals as the co-authors. If more than 7 papers are accepted, the target value of the indicator is fulfilled.

It should be noted that YTU teachers and students dramatically enhanced the capacity of planning,
organizing and implementing the researches through the project activities. Also, they have enhanced the
skills of writing journals and academic papers in working with Japanese researchers. Given the fact that
many of them did not have sufficient experience of research activities before the Project began, these
are notable achievements of the Project.
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2. Some suggestions, advices and policy proposals by using the Comprehensive Disaster Resilience
System are submitted to relevant governments. [Achieved already]

To date, five suggestions/proposals using the developed system and technology through the Project were
made in water-related disaster and infrastructure management as below.

(1) Water-related disaster

1) Utilizing the results of assessing water-related disaster vulnerability in the Bago River Basin, the
suggestions on a flood-control plan and urban development plan in Bago were presented to DMH,
DWIR IWUMD and DDM in 2018. In particular, the suggestions include the construction of bank,
emergency support at the time of flooding, reinforcement of residential houses, relocation to other
areas, restrictions on occupancy through the guidance of relocation, and strengthening education for
disaster.

2) The report of the 2018 Myanmar flood response including data analysis was submitted to five relevant
departments such as DMH, DWIR, IWUMD, DHPI and DDM in August 2018. This report was
prepared by operating the prototype of the Near-real-time flood inundation simulation system
developed by the Project. The report enabled these government agencies to identify measures
necessary to respond flood which occurred in Bago in July 2018.

(2) Infrastructure

1) The report of the investigation of Myaung Mya Bridge collapsed in April 2018, was submitted to
MOC in 2018 based on the results of the survey to identify the causes.

2) The report of the safety investigations of suspension bridges was submitted to MOC in 2018. The
report includes the short-term and long-term measures to improve safety investigations and
maintenance works for similar types of bridges in Myanmar.

3) The policy recommendation was made to MOC, suggesting the establishment of regulation for the
suspension bridges, including periodical inspection in 2018.

3. The Comprehensive Disaster Resilience System is developed and under operations by YTU. [To
be achieved]

As mentioned in “Output 4”, the Project has developed three systems for disaster resilience system.

Besides, the Transport and Mobility Group has developed a particular system to contribute to policy

making or planning including disaster risk reduction as below.

(1) Water-related Disaster Group

The Near-real-time flood inundation simulation system is now upgraded based on the results of
operation during the trial period. Through this system, the relevant agencies such as IWUMD, DWIR,
DMH, DHPI and YTU monitor metrological and hydrological observation data on a nearly real-time
basis and able to prepare for floods by monitoring the near real-time data. It is expected that the Project
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(2) Disaster Management Group
The Disaster Management Support System, incorporating the results of earthquake vulnerability
assessment, is nearly completed and introduced in the training provided at the GAD training school.

(3) Infrastructure Group

The Project introduced the simple monitoring system of deformation on the bridge and applied to
Twantay and Pathein Bridges. The Project, besides, proposed improvements for maintenance and the
maintenance scheme for suspension bridges. These systems introduced by the Project will be applied at
MOC for infrastructure management and YTU will support for the advanced analysis of measured data
under the introduced monitoring system.

(4) Transport and Human Mobility Group

As explained in “3-2. Achievement of Outputs”, Yangon City Geospatial Dashboard, an interactive
platform, is developed which has functions of data collection, sharing and analysis of geospatial data
with the Strategic Partners. YTU is currently preparing the web-based technical platform. Once it is
completed, expectedly by December 2019, the system will be accessible for anyone who registers it.
Since various developed digital maps will be uploaded, it is expected that a variety of stakeholders
including the Strategic Partners, local governments including Yangon Regional Transportation
Authority (YRTA) and International and local NGOs will utilize it to grasp the current conditions and
for decision making for their strategy or any plans.

Overall Assessment of Project Purpose [to be achieved]

The Project has provided the important systems to grasp and simulate disaster-caused damages and to
strengthen readiness for a disaster, covering main disaster-related issues such as water-related and
earthquake-related disasters, infrastructure and transport and human mobility. Through the project
activities, various systems, which can contribute to disaster risk reduction in Yangon and Bago have
been developed and enhanced. The Strategic Partners admitted its usefulness according to the interview
with them. Since the disaster risk reduction was a new concept for Myanmar and YTU, the fact that the
Project brought this concept to YTU and the Strategic Partners is worthy of special mention.

Before the Project, each department worked individually and did not have ideas to collaborate among
one another. Now, the faculty members understand the importance to collaborate among departments of
YTU for disaster risk reduction and mitigation, learning that the preparation for a natural disaster
requires various technical fields. Through the project activities, YTU teachers have enhanced their
research capacities dramatically and some curricula of YTU were upgraded. Given these aspects, YTU
firmly establishes the status of the top university in the field of disaster risk reduction in Myanmar.
Besides, the capacity of disaster risk reduction of Strategic Partners has enhanced dramatically.

Another notable result is that the Project has strengthened the research function and environment of
YTU. Firstly, RS/GIS RC was established in October 2018 to promote research activities for urban
safety in YTU. Secondly, the Project has worked on the establishment of the Consortium, which will be
a first collaborative framework among government, academia and industry in Myanmar and enhance
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digitalized maps and rclla.blc dala set are not much available and there are strong needs of various
stakeholders to share that information widely, it is expected that YTU will construct a website as soon
as an [P address is available for RS/GIS RC and share the data and maps with any stakeholders who
need them.

3-4 Pma ects of Aehteving Dwzrall Gmtl i

Objectively | 1. At least 4 pnllcy proposals on the result of the Cumpreh:nswe Dmaster Rﬁﬂlmﬂ:
Verifiable System are made for relevant governments by YTU team.
Indicators 2. At least 20 specialized persons in urban safety sector are trained at YTU.

Indicator 1. At least 4 policy proposals on the result of the Comprehensive Disaster Resilience System
are made for relevant governments by YTU teams.

As explained in “3-3. Prospects of Achieving the Project Purpose”, the four suggestions or proposals
were already made by the Project to the Strategic Partners. Through the project activities, YTU teachers
have enhanced their research capacities and leaned how to prepare proposals based on the results of
researches. Currently, YTU has a plan for policy proposals in the areas of flood management in Bago
Region with DMH, ['WUMD, DWIR, DHPI and DDM and modification of the national building code
and zoning in Yangon for the purpose of better disaster resiliency, with YCDC, Myanmar Engineering
Council, MES and Myanmar Geo-science Society (MGS). The important conditions to fulfil this
indicator are 1) YTU continues research activities securing the budget, 2) key teachers who have
enhanced their research capacities continue research activities at YTU without transferred, and 3) good
collaboration with relevant agencies are kept.

Indicator 2. At least 20 specialized persons in urban safety sector are trained at YTU,

According to the interview with YTU, until the establishment of other planned research centers are
approved by MOE, RS/GIS RC will take responsibility to manage and provide the training on various
disaster-related subjects not only on remote sensing but also Disaster Management Support System, and
so on. In this sense, when RS/GIS RC can take a leading role of managing training for specialized
persons in urban safety sector to some extent. [t should be noted that the target of “specialized persons
in urban safety sector” covers the areas which the Project focuses, namely Disaster Management, Water-
related Disaster, Infrastructure, Transport and Human Mobility, RS/GIS and Earthquake-related
Disaster.

3-5. Implementation Process

Project Management and Monitoring

The Project set up the six research groups, namely 1) Disaster Management, 2) Water-related Disaster,
3) Infrastructure, 4) Transport and Human Mobility, 5) RS/GIS and 6) Earthquake-related Disaster
(Building). Each research group has monitored the project activities, respectively. The monitoring of
the research progress is almost commeon among research groups, organizing face to face meeting during
the stay of Japanese researches in Myanmar and communicating through email during their absence.
Among the six groups, the Earthquake-related Disaster (Building) Group particularly experienced slight
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compared with the other groups.

The Joint Coordinating Committee (JCC) meetings were held four times since the beginning of the
Project to date and have functioned. JCC reviewed the progress of project activities, exchanged
information and opinions and made decisions on project outcomes. The JCC had the participation of
various key stakeholders called as “Strategic Partner” under the Project, including YTU, DoHE, DDM,
DMH, PW, DUHD, IWUMD, DWIR, MOC, YCDC, and MEC of the Fed. Of MES.

| Numbe Agenda
3 NI altiv @! & :.7 i 1.‘: e g P AR R I M B PR IR T A et AR S ,a"‘f_r/
@ . Explanation of project scope and purpose of the project
1 September 2015 60 . Revision of MOU
. Review of the project activities
2od September 2016 59 . Discussion of the important issues for project
implementation
. Revision of R/D including revision of PDM
30 October 2017 57 . Confirmation of outline of integrated disaster management
support system.
. Confirmation of equipment to be provided.
. Revision of R/D including revision of PDM.
. Discussion and confirmation of a consortium to be
" established.
" October 2018 40 . Confirmation of outline of integrated disaster management
support system.
. Confirmation of equipment to be provided.
. Sharing the progress and current outputs of research
40 activities
o October 2019 . Confirmation of the activities in the remaining cooperation
(planned) period
. Discussion on the results for the terminal evaluation

Sharing information

The Project has organized lots of sharing workshop and seminar with various stakeholders since the
subject of disaster risk reduction is new to Myanmar. These activities have promoted the better
understandings of disaster risk reduction of not only YTU but also the Strategic Partners and shared the
progress and outputs of research activities.

Communication and coordination:

In most cases, communication between YTU and Japanese researchers have been good according to the
interview the Japanese researchers and YTU counterpart personnel. In the first period of the project term,
the degree of communication was not smooth enough to promote common understandings of research
purpose and activities since the research activities were entirely new to YTU counterparts. Therefore,
the research activities were mostly carried out under the Japanese researchers’ initiatives. As the
activities progressed and the image of research outputs became visualized, the YTU’s understandings
and motivation toward the Project were promoted. Although the degree of smooth coordination
depended on the Strategic Partners, the Project mostly obtained good coordination with Strategic
Partners.
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4. Evaluation Results by Five Criteria™

4-1. Relevance
The relevance of the Project is assessed as high based on the following facts and findings of the Team.

Consistency with the policies of the Government of Myanmar

Myanmar Sustainable Development Plan 2018-2030 issued in August 2018 provides a long-term vision
of a peaceful, prosperous and democratic country. It is structured around three pillars, five goals, 28
strategies and 251 action plans to realize this vision. Under “Goal 5: Natural Resources and the
Environment for Posterity of the Nation”, the strategy of reducing exposure to disaster is addressed as
“Strategy 5.2: Increase climate change resilience, reduce exposure to disasters and shocks while
protecting livelihoods, and facilitate a shift to a low-carbon growth pathway”. Myanmar Action Plan on
Disaster Risk Reduction 2017, which set an overall target for 2030 and a comprehensive and unified
action plan for disaster risk reduction with prioritized interventions across Myanmar until 2020. The
plans have four Pillars including 1) assessment of risk disaster, 2) strengthening disaster risk governance,
3) mainstreaming disaster risk reduction, and 4) enhancing disaster preparedness. Therefore, the Project
is highly aligned with the policy and plan of the Government of Myanmar.

Consistency with the policies of the Government of Japan

The Project is in line with the policies of the Government of Japan. Japan, in April 2012, addressed three
pillars to assist Myanmar in: 1) improvement of the living standard of the people, 2) institutional
development and capacity development of human resources that would contribute to the social and
economic development, and 3) development of infrastructure and systems that enable sustainable
development of the country. The Project corresponds to the policy of all pillars from the perspective of
disaster risk reduction. The cooperation program between Japan and Myanmar issued in November 2016
identifies that nine pillars, one of which focuses on long-term and orderly urban development, disaster-
related measures and housing and urban transportation. In this regard, the Project, which aims to
establish a disaster resilience system and collaboration platform, is aligned with the policies of the
Government of Japan.

Alignment with the Sendai Framework for Disaster Risk Reduction 2015-2030

The Sendai Framework for Disaster Risk Reduction 2015 -2030 adapted on 18 March 2015 calls for
focused action within and across sectors in the four priority areas. The Project can contribute to all of
the four priorities by developing a Comprehensive Disaster Resilience System and a Collaboration
Platform for urban safety Yangon and Bago.

Priorities for Action in the Sendai Framework for Disaster Risk Reduction 2015 -2030
Priority 1: Understanding disaster risk.
Priority 2: Strengthening disaster risk governance to manage disaster risk.
Priority 3: Investing in disaster risk reduction for resilience.
Priority 4: Enhancing disaster preparedness for effective response and to “Build Back Better” in recovery,
rehabilitation and reconstruction.

11 Judged on a scale from “High,” “Relatively High,” “Moderate (there were some issues),” “Relatively Low,” to “Low”.
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Consistency with needs of the Myanmar target groups and Appropriateness of project approaches
Myanmar has experienced severe disasters such as cyclones, storm and floods, as shown in the table
below. Also, the large active fault called Sagaing Fault runs in the middle of the country and caused an
earthquake in November 2012. To respond and be prepared well to/for a natural disaster, Myanmar had
strong needs of applying science and developing technology to grasp a disaster and assess the
vulnerability. In this respect, the Project’s objective of developing a disaster resilient system and a
collaborative platform for urban safety responds to the needs of the Myanmar people.

Date. : Disaster and affected areas

73 Casualties at Malat Thaung
Landslides. Besides, the road
August 2019 Landslide Mon State link between Maulamyaing and
Dawei was severely damaged
around Ye Township.

Over 152,000 people evacuated,
August 2018 Floods in Bago which leads emergency relief
operation by Japan/ JICA
Floods in Bago, Karen, Mon, Nay Pyi Taw, | 16 deaths, 109,659 people
Tanintharyi, Magway, Sagaing, Ayeyarwady, Kayin affected

Severe landsides in Chin State, and floods

July-August 2015 | particularly in Sagaing Region, Ayeyarwardy around 160,000 and 110

July 2018

Region and Magway Region causalitics
August 2014 Floods in Bago Region 15,850 people evacuated
Monsoon floods in Kayin, Mon, Tanintharyi and ’
August 2013 Rakhine State and the Ayeyarwaddy 38,316 people displaced
November 2012 Earthquake in Sagaing M 6.8, 13 death
Several thousand  people
August 2012 Whole country displaced in Kayin State
; 161 death, 30,000 people
October 2011 Floods in Magway affected
. 23,097 houses affected, 55,489
August 2011 Floods in Bago people affected
March 2011 Earthquake along the border with Thailand M 6.8, 74 death
45 death or missing
October 2010 Cyclone Giri, Rakhine State 101,923 people  remained
homeless

Source: EM-DAT, International Disaster Database, Center for Research on the Epidemiology of Disaster - CRED
( https:l/www.emdat.bc/index.php) and JICA Myanmar Office

Appropriateness of selection of target counterpart

The Team concluded that the selection of target counterpart was appropriate since YTU is a top
university in a country and specialized in technology and science. Setting the relevant agencies as
Strategic Partners were significantly appropriate since the Project needed to have good cooperation with
them in terms of sharing the observational data or existing data necessary for research activities and get
them involved in the project activities since they were the primary users of the system which the Project
developed.
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4=2—Effectiveness

The effectiveness of the Project is assessed as relatively high.

Prospect of achieving the project purpose

As explained in “3-3. Prospects of Achieving the Project Purpose”, the Team concluded that the Project
has been effective for YTU to understand and develop a Comprehensive Disaster Resilience System and
a Collaboration Platform for urban safety in Yangon and Bago to a great extent. The Project provided
YTU teachers with opportunity of exposing world-class research activities and cutting-edge technology,
and this has brought their research capacity up dramatically. Now, YTU is recognized as the most
advanced university in the field of disaster risk reduction.

Concerning a Collaboration Platform for urban safety, the Project was successful in establishing RS/GIS
RC and has carried out some activities such as providing the classes of remote sensing at YTU and
developing various digitalized maps with cooperation of other groups. Another Collaboration Platform
for urban safety, namely the Consortium, is still underway to its official establishment and has not
functioned yet as of the terminal evaluation. This is because the concept of Consortium, which is a
collaborative framework among government, academia and industry, is entirely new in Myanmar and it
takes time to obtain the approval of the Government of Myanmar. Considering these aspects, the Project
generated a maximum result of establishing the Consortium.

As for the Comprehensive Disaster Resilience System, the Project needs to focus on some activities to
ensure that the Strategic Partners can operate it. These include the localization of the Disaster
Management Support System and the preparation of its manual in Myanmar language to promote its
usage at the local authorities. Since YTU has the plan to provide more intensive training on this system,
this will also ensure the good operation of the system.

Factors contributing to the achievement of project purpose

The factors contributing to the achievement of project purpose are examined as follows.

. In the Water-related Disaster Group, the Japanese researchers, YTU counterparts and Strategic
Partners such as DMH, DWIR, IWUMD and DDM have good collaboration and motivation toward
the enhancement of infrastructure management and technology and monitoring system, which
contributed to bringing good results of research activities.

Logic from Outputs to Project Purpose

Achievement of outputs certainly will lead to the accomplishment of Project Purpose since the
components necessary for development of a Comprehensive Disaster Resilience System and a
Collaboration Platform were designed as the four outputs: collection of existing data and measurement
of observational data, and development of models (Output 1), development of scenario analysis and
assessment of future vulnerability (Output 2), development of a platform for research such as RC and
Consortium (Output 3) and development of the integrated disaster response support system (Output 4).
As described in “3-2. Achievement of Outputs”, the Project is likely to achieve the four Outputs set in
PDM and this will certainly lead to achieving the Project Purpose.
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To date, no external ractors ) i

important assumption'> which is defined in the PDM.

4-3. Efficiency
The efficiency of the Project is assessed as moderate.

As described in “3-2. Achievement of Outputs”, all planned outputs will be likely to reach the targets.
Since the Project mostly utilizes the existing basic systems such as DIAS and Disaster Management
Support System which Japanese municipalities already utilize, the Project did not have to develop a
system from the beginning and saved the budget for system development. On the other hand, the
activities mainly related to the data collection activities and establishment of the Consortium, have to
be extended. With regard to data acquisition necessary for developing various models and systems, it
took longer time due to the difficulties in finding good quality of data in terms of both quality and
quantity in Myanmar: in other words, difficulties were 1) uncertainty of data availability, 2) lower
reliability of data, and 3) a lengthy administrative procedure to obtain approval for data sharing from
other agencies.

In general, most of the project inputs have been appropriately delivered in terms of quantity and quality
and in a timely manner and utilized for project activities and generating outputs. However, some issues
on equipment provided were found as follows;

1) The 50 sets of GPS, which was initially installed to the public buses to monitor the movement of
public transportation but taken off due to the restructuring of the bus routes in Yangon in 2017,
have not been utilized by YTU. At this moment, the Project is considering alternative utilization
of GPS.

2) The analysis software of microtremor procured through the Project runs in only Japanese. Although
the Project prepared the English manual for YTU for major functions, the full function of this
software cannot be utilized at YTU. The Project, currently, asked the company to localize the
analysis software into English. It is expected that this will promote the utilization of microtremor.

3) The manuals of some of the equipment provided are only available in Japanese. The Project is
currently compiling the list of equipment including detailed information of name, purpose, stored
place, availability of manuals, and contact of equipment and identifying the equipment, for which
the English manual should be prepared. This will promote the utilization of equipment and
maintenance based on the compiled information.

Another factor interfering with project efficiency is the allocation of JICA expert and counterpart
personnel. Concerning allocation of JICA expert, the position of a project coordinator was vacant for
the first year. Due to this, YTU had to manage many administrative procedures with JICA including the
procurement process of equipment. This was a heavy burden for YTU and limited the smooth
disbursement of the project budget. With regard to the assignment of counterpart, the group leader of
Infrastructure/Earthquake-related Disaster left the Project to participate to PhD program in Japan and
the counterparts assigned for Infrastructure Group afterwards did not have sufficient background and
motivation of/toward infrastructure management. This degraded the effective technology transfer in this

12 The PDM defines the important assumption toward the Project Purpose: “research center for urban safety is officially
established under the responsibility of YTU during the cooperation period”.
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field to Y TU counterparts. AlS0,

was not promoted as expected since YTU teachers had less experience in doing research activities
compared with the Japanese researchers. Although this situation has been gradually changed,
particularly in the latter half of the project term, it adversely affected project efficiency.

4-4. Impact
There is a possibility to generate the impact of the Project in the future if some conditions described

below are satisfied.

Prospects of Achieving the Overall Goal and utilization of research outcomes

As explained in “3-4. Prospects of Achieving Overall Goal”, if YTU continues and upgrades the research
activities after the Project ends, there is a possibility to achieve the Overall Goal. For continued research
activities at YTU, the issue to secure the research funds is one of the crucial issues (for more details, see
4-5. Sustainability””) meaning whether project impact is significantly generated depends on the financial
issue. In this term, it is vital that the Consortium is firmly established and its research activities through
the Consortium are very active. This will certainly create a virtuous cycle for research activities. It is
also likely that the Consortium is a good channel not only to obtain research funds but also to strengthen
the relationship with government and industry, users (customers) of research outcomes and to grasp the
needs of users. Since the Consortium, which the Project supports its establishment, is a first collaborative
framework among government, academia and industry in Myanmar, it may bring an impact to promote
such collaborative framework in Myanmar in the future. Also, it is expected that the Consortium will
contribute to enhancement of the YTU’s role and function as the research institute.

Another important issue is the continued enhancement of research capacity of YTU. While the Project
was effective to enhancing YTU’s research capacity, further external assistance to enhance research
capacity consciously is needed to generate project impact.

Other impacts

The RS/GIS RC provided the training to teachers of other universities who are interested in remote
sensing in October 2018 and YTU has a plan to offer it annually. According to YTU, this is the national
university’s responsibility of raising the whole level of capacity of teachers in Myanmar. In this respect,
the project effects will be extended to other universities. YTU has also conducted the research of damage
from a landslide in Chin State apply what they have learned through the Project.

Moreover, the Project has been collaborating with other JICA projects during the project implementation

as follows.

. The Transport and Human Mobility Group improved the technology and enhanced the monitoring
activities of the number of vehicles by types through the closed-circuit television (CCTV) in
Yangon. The data was shared with the consultant team of Project for Improving Public Bus Service
in Yangon (JICA’s technical cooperation). Also, the Traffic Control Center of YRGA showed an
intention to introduce this technology, the Project for Improving Public Bus Services is considering
incorporating this activity in the project component.

The research outcome of the relation between water-related disaster and poverty in Bago was
shared with JICA experts of Urban Planning Project at YCDC.
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maintenance of bridges in Myanmar. Under the project, MOC, which the Project has worked
together for bridge monitoring, will be the key counterpart and YTU will join in the project to
provide technical support for high-level analysis of observational data.

A simple monitoring system of bridge conditions, which the Project developed and utilized to
Twantay and Pathein Bridges, will be applied to the construction of new Bago Bridge with support
from JICA and the system is already included in the design of a new bridge.

4-5. Sustainability
The project sustainability examines whether the effects generated by the Project will continue after the
cooperation term ends. Overall, sustainability is assessed as moderate as explained below.

Policy and institutional perspectives [High]

The policy environment in relation to disaster risk reduction has been favorable to date as stated in “4-
l. Relevance”. The Government of Myanmar strongly committed to strengthening the disaster risk
reduction as addressed in Myanmar Sustainable Development Plan 2018 — 2030 and Myanmar Action
Pian on Disaster Risk Reduction 2017,

It seems that MOE will introduce a new policy to give universities a certain level of power of autonomy
(semi-autonomy). Autonomy covers curriculum development, personnel, financial, and administrative
issues. At this moment, it is not officially announced to what extent university will obtain the power of
autonomy. When, even gradually, it is realized, this policy will assist YTU in keeping the teachers who
enhanced their capacity through the Project staying at YTU and ensuring project sustainability.

Organizational perspective [Moderate]

In regard to the organizational aspect, the concerned issue is the teachers’ relocation among universities
which is yearly conducted based on the policy of MOE. The key teachers of YTU who have enhanced
the research capacities through the project activities need to keep staying at YTU to ensure the
organizational sustainability; however, they have to follow the MOE's decision for personnel relocation.
Also, as other universities in Myanmar face, the number of teachers at YTU is not sufficient”” and YTU
needs a greater number of teachers and researchers to promote research activities. Since this also
depends on the government decision, it is expected that a more number of teachers and researchers will
be increased in the future,

Financial perspective [Moderate]

It is uncertain whether YTU can secure the budget for research since in Myanmar, not a large budget is
allocated for the universities. YTU can allocate approximately 25 thousand USD annually for
researches'. The Project has worked on the establishment of a Consortium, through which it is expected
to acquire research fund for YTU; however, its full establishment is still on the way since the official
approval of MOE for consortium’s establishment is required to obtain research fund at the Consortium.

" According to the interview with YTU, the approved number of stafl at YTU is 953; however, the total number of personnel
is 620 now. Among 620, the teachers are 320. Also, there is a rumer that MOE may infroduce autonomy of university in the
late of 2020, allowing the universities to have authority over personnel issues. If this is realized, YTU may secure & more
number of teachers in the future.

" According to the interview with YTU,
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collaborative researches in Myanmar and the plan and budget were approved in September 2019. At this
moment, The University of Tokyo and YTU are examining how to make a remittance of research funds
to YTU. Once the mode of remittance is identified, this research fund will greatly support for YTU’s
research activities. Another concern is the budget for repair of provided equipment. Since the budget for
maintenance of equipment is limited at YTU and the Strategic Partners, this issue also affects the
financial sustainability.

Technical perspective [Moderate]

The knowledge and technology transferred by the Project have been well accepted by the Myanmar
counterparts and the project’s Strategic Partners. The YTU’s teachers have substantially enhanced the
capacity of pursuing the research activities and the Strategic Partners have also learned how to utilize
the systems developed by the Project. Since several key personnel of YTU has been trained for the
research fields related to the Project, it is expected that the knowledge and skills enhanced by the Project
will be transferred to other teachers and students, yet, the capacity of YTU needs to be enhanced
continuously and advance for world-class research activities further. In this term, still YTU needs
external support for continued capacity enhancement of research activities. At this moment, ICUS of
the University of Tokyo is considering continued collaborative research with YTU under the umbrella
of international cooperation scheme of ICUS. If this is realized, YTU will have a good opportunity to
enhance their research capacity in the future.

There is a concern about the maintenance of equipment. As described “4-3.Efficiency”, the English
manuals for some of the provided equipment need to be prepared to ensure the technical sustainability.
Besides, the repair of equipment is a challenging issue. During the project implementation, the broken
microtremor and a hydro/meteorological sensor were repaired in Japan. Without the support of the
Project after the project term ends, YTU and the Strategic Partners have to send the equipment necessary
for repair work to abroad such as Singapore or Thailand since an agent or a branch office of equipment
is not located in Myanmar. Notably, it is very difficult to identify a source of trouble of
hydro/meteorological observational equipment since it requires the knowledge and experience of
maintenance work, including IT and electronics. Currently, the Project is compiling the detailed
information about equipment to ensure the technical sustainability. It is also expected that the continued
support from ICUS of The University of Tokyo will be extended to YTU in the future. In sum, technical
sustainability is assessed as moderate.

4-6. Conclusion

In sum, the Project has been successfully implemented, and the Team found that YTU understands and
develops a Comprehensive Disaster Resilience System and a Collaborative Platform for urban safety in
Yangon and Bago referring to the targets set as the indicators of PDM. All of the planned outputs are
likely to be delivered as described «3.2 Achievement of Outputs”. Through project activities, the YTU
teachers and students have enhanced knowledge and skills of research activities. The Strategic Partners
also increased their capacity of perusing their tasks utilizing the system developed by the Project. To
strengthening a collaborative platform for urban safety, the Project was successful in establishing

RS/GIS RC at YTU. The Project is a very unique and tackling a challenging issue since it attempts to
establish a collaborative framework among government, academia and industry in Myanmar. Since this
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Although the establishment of this framework is still underway, this effort is worth mentioning.

The Project highly met the needs of Myanmar and the Project aligns with the policies of the
Governments of Myanmar and Japan. Also, the selection of target groups was appropriate. In this respect,
the project relevance was assessed as high. The project was effective for YTU to understand and develop
a Comprehensive Disaster Resilience System and a Collaborative Platform for urban safety in Yangon
and Bago as the Project Purpose is likely to be achieved by April 2020. The efficiency is assessed as
moderate since several factors influencing the project progress were identified, although those have not
affected the achievement level of the project outputs. With regard to impact, the Team assessed that
these is a possibility to generate impact if some conditions are satisfied. It highly depends on research
funds and activity level of the Consortium. Overall assessment of sustainability is moderate. The policy
and institutional sustainability are likely to be ensured; however, the sustainability in terms of
organizational, financial and technical aspects are assessed as moderate since the Team found several
concerns which may degrade the sustainability.
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5. Recommendations

5-1. Recommendations before the Project is closed

Based on the findings from project performance and results of the evaluation, the Team recommends
that the Project take the following measures, before the project term ends, to maximize the project effects
and ensure the project sustainability.

(1) Strengthen the organization capacity of RS/GIS RC.

As explained “Output 3 under 3-2Achievement of Outputs,” it is recommended that YTU decide more
details such as the members of the management committee, allocation of staff, and how to secure
research funds, what services and outputs which RS/GIS RC can offer, and collaboration protocol to
promote research activities with the Strategic Partners and other institutes. These issues need to be
examined considering the policy of the university’s semi-autonomy to be introduced in October 2020.
Besides, YTU mentioned that it has plans to provide the training through RS/GIS RC in the remaining
period and in the future. To implement the training effectively and systematically, it is recommended
that the specific activity plan of RC in the remaining cooperation period/the future be prepared in the
written documents. This also contributes to review the activities of RC and enhance its function and role.
The activity plan should include the subjects of training, target group, and date to be organized. The
plan of research activities should be included in the activity plan as well.

(2) Strengthen the maintenance system to secure long-term usage of equipment provided

As explained in “4-3. Efficiency”, the maintenance including repair of provided equipment is a
challenging issue in YTU and the Strategic Partners. Currently, the Project is compiling the detailed
information about equipment, including name, purpose, stored place, availability of manuals, and
contact of equipment. Understandably, it is very difficult to repair some of the provided equipment since
any agents of equipment are not located in Myanmar. Therefore, it is expected that YTU and the
Strategic Partners will make maximum efforts to keep the lifetime of equipment longer with proper
maintenance work. For this purpose, it is recommended that the Project immediately begin preparing
the English manuals for the equipment along with the list of equipment which the Project is currently
compiling. It is expected that YTU and the Strategic Partners will allocate a certain amount of budget
for maintenance and repair for equipment handed over by the Project. Also, utilization of 50 set GPS,
which are not in use now, should be considered.

(3) Localize the Disaster Management Support System and preparation of the operation manual
of the system.
The staff at GAD, YCDC, township and other stakeholders are the primary users of the Disaster
Management Support System and need assistance to understand English. Since the interface of the
system is currently operated in English, it is better to localize it in Myanmar by the end of the project
term in order to promote their understandings and make the system user-friendly. Since the volume of
the system is very large, the Team recommends that the flowchart and the crucial parts, which are useful
for stakeholders above-mentioned, be translated into Myanmar language considering the available
amount of the project budget. Besides, the operation manual, which is in preparation by YTU, should
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be completed soon and use it in training to be provided for GAD and townships. It is fecommended that
the feedback from participants on the manual be gained and YTU revise it.

(4) Continue trial activities of the Consortium as much as possible until the end of the Project.

It is expected that the establishing the Consortium will be approved in December 2019. Since it is very
important to accumulate results or achievement as the activities under the Consortium, the discussion
what technical services that YTU can offer to government and industry should be presented and
explained to the members of Consortium. Besides, it is expected that the approach and consultation from
the Strategic Partners to YTU will be further promoted.

(5) Make sure the utilization of the systems developed by the Project at the Strategic Partners

As mentioned earlier, YTU has a plan to provide intensive training on the Disaster Management Support
System to GAD, young officers of townships and YCDC. The Water-related Disaster Group also has a
plan to organize another high-level meeting and discuss the effective utilization of the Near-real-time
flood inundation simulation system. It is expected that these meeting and training will be held as planned
and make sure the practical usage of the developed system. Similarly, the utilization of other systems
developed by the Project including the Yangon City Geospatial Information Dashboard will be ensured
before the Project is closed.

5-2. Recommendations after the Project
The Team recommends that YTU and MOE take the following measures to maintain the project effects
and realize the overall goal of the Project after the project term ends.

(1) Recommendation to YTU

Promote the research activities at YTU continuously

It is very important to continue the research activities and promote them further at YTU applying
knowledge and skills enhanced through the project activities. It is expected that YTU teachers and
students submit the academic papers for interational journals and present the research results at the
Myanmar Society of Civil Engineers established in 2019. Moreover, it is recommended that YTU
conduct these research activities based on the needs of the Consortium members. This will contribute
to accumulating more results and achievements as the Consortium’s activities, which demonstrates its
significance and create a virtuous cycle of fundraising for research activities.

(2) Recommendation to MOE
It is recommended that MOE facilitate YTU to boost the status of a leading research institute under the

Consortium.

End
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