Enhancing Urban Disaster Resilience
A Guide Based on the GGS Project Experience
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A. Overview of the GGS Project
Catastrophic natural disasters have been occurring frequently over the world in recent years,
killing hundreds of thousands of people every year. Urban disaster risk is also on the rise due to rapid
urban growth and due to vulnerable buildings and infrastructure. Hence, the enhancement of urban
resilience against natural disasters is one of the urgent and important global issues.
A project titled ““Enhancement of urban disaster resilience through activities of local
participatory platform” was conducted from August 2015 to March 2018 under the Grant for Global
Sustainability (GGS) initiated by the United Nations University (UNU), Tokyo, Japan. The project was
implemented by the Graduate School of Global Environmental Studies (GSGES), Kyoto University in
Lalitpur Metropolitan City, Nepal, and Yangon City, Myanmar, which are prone and vulnerable to natural
disasters. Lalitpur tackled earthquake disasters while Yangon tackled fire, earthquake, and cyclone
disasters. Figure 1 shows conceptual framework of the GGS Project. Kyoto University cooperated with
UNU and the Global Earthquake Model (GEM) Foundation, an international NGO based in Pavia, Italy,
to provide technical assistance to Lalitpur and Yangon to enable them to establish and maintain a
participatory local platform for conducting activities such as risk assessments, disaster scenario planning,
and urban disaster resilience action plan preparation and implementation. Lalitpur and Yangon will
share their experiences and learn from each other. Their activities will hopefully lead to increased
resilience.

Lalitpur, Nepal
Establishing a Platform and
conduct activities

Figure 1. Conceptual framework of the GGS Project
The goal of the project was to contribute to the 2030 Agenda for Sustainable Development, to
attain effective and robust science-policy interfaces at the local level, and to contribute to the Sendai
Framework for Disaster Risk Reduction 2015-2030, which was adopted during the 2015 UN World
Conference on Disaster Risk Reduction (WCDRR). Based on the results of these pilot projects in
Kathmandu and Nepal, a universal model (this guide) for enhancing urban disaster resilience is
developed. Additional details of the GGS Project are available at https://ggsurbanresilience.org/
-2-

B. What is urban disaster resilience and how can it be achieved?
There are many definitions of resilience. For this guide, we have adopted the United Nations
Office for Disaster Risk Reduction (UNISDR) definition, which is:
The ability of a system, community or society exposed to hazards to resist, absorb,
accommodate, adapt to, transform and recover from the effects of a hazard in a timely
and efficient manner, including through the preservation and restoration of its essential
basic structures and functions through risk management.
One way to enhance urban disaster resilience is by supporting the capacity development of local
stakeholders to manage and reduce disaster risks and strengthen resilience. In the GGS Project,
international and local universities and NGOs provided technical assistance to the pilot cities on how to
conduct three major participatory activities: (1) risk assessments, (2) disaster scenario planning, and (3)
action planning. The numerous activities conducted under the GGS Project which increased the
interactions among various groups of stakeholders and the implementation of the resulting urban
disaster resilience action plans will hopefully contribute to the disaster resilience of the pilot cities.
At the end of the Resilience Performance Scorecard workshop held as part of the launching of
the GGS Project in Yangon in March 2016, Dr. Carlos Villacis of the Global Earthquake Model (GEM)
Foundation gave the workshop participants some points to ponder on:
 The workshop participants are not observers anymore but have to be actors who can suggest
what should be done in their communities. The GGS Project can help them by providing
opportunities to become more and more participatory.
 The community members have to understand the disaster risk of Yangon. One of the weakest
points is bad construction. Experts involved in the GGS Project can assist the participants in
conducting risk assessment. The risk assessment might become a bit technical but the process
and results have to be properly communicated to and understood by the community members.
 An important goal of the GGS Project is the creation of a permanent participatory local platform
which can work continuously toward urban resilience enhancement. The participants of the
workshop can be the initial members of the permanent platform.
 There are five million other residents of Yangon not attending the workshop. They have to be
informed about this initiative. There is a need to reach out to the rest of the community, such
as the schools and hospitals, so that they can also be involved.
 Yangon can benefit from a partnership with Kathmandu. This is an excellent opportunity to learn
from a more experienced city. The people of Nepal will be very willing to share their experiences.
 The real actors in enhancing disaster resilience are the individuals themselves. Ultimately, each
community member is responsible for his or her own safety, not the country, not the city.
Residents can start by checking their surroundings. They can think of their children’s school: is
it safe? Their hospital: is it safe? With this mentality everybody can help the city. There is no
need to wait for the government. Everyone can start contributing to the disaster resilience of
Yangon by examining his or her own home and backyard.
Prof. Kenji Okazaki, GGS Project Team Leader, emphasized that the local stakeholders should
be the ones to manage the project through the local platform as they are the ones most concerned
about their own safety and resilience. The external partners are only there to provide support and
encouragement. To illustrate this, Prof. Okazaki shared the experience of Tijuana City, Mexico in the
RADIUS Project (1996-1999), of which he was also involved. Although the RADIUS Project ended a long
time ago, the stakeholders in Tijuana continue to meet monthly up to this day because the local people
were involved from the very beginning of the project and saw the relevance and benefits of the project
to the city and its local communities.
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C. Who this guide is for
This guide is created in order to replicate the GGS Project experience in the pilot cities of
Kathmandu and Yangon in other cities. The target users are city officials, particularly those assigned to
handle or coordinate the disaster risk management (DRM) function; university professors and
instructors who would like to conduct a transdisciplinary and interdisciplinary joint research related to
urban disaster resilience; and NGOs that are interested in actively taking part in local DRM platform
activities and joint research activities.
D. How to use this guide
This guide is a reference material for undertaking an urban disaster resilience program. This
guide is divided into two major sections:
Section 1: Step-by-step guide on how to enhance urban disaster resilience through participatory local
DRM platform activities
Section 2: Step-by-step guide on how to conduct joint research to enhance urban disaster resilience
This guide provides examples taken from the GGS Project implementation in Kathmandu and
Yangon. However, it also includes good practice examples taken elsewhere. Even if a city has no capacity
to conduct all of the activities mentioned in this guide, some activities are self-contained and can be
good starting points in the pursuit of disaster resilience. When the city obtains more resources, it can
perform the other activities. What is important is that the city continuously conducts DRM-related
activities under the local platform. The series of activities will build the momentum of the stakeholders
toward a safer and more resilient community.
This guide emphasizes the importance of the whole-of-society approach to DRR. In capacity
development for DRM, community stakeholders should be engaged in conjunction with government
and other external actors. Facilitated workshops involving multiple stakeholders are necessary to
identify problems, propose solutions, establish priorities, allocate resources, and plan the
implementation of chosen interventions in a participatory manner. Community stakeholders are
empowered to deal with their hazard exposure, vulnerability, and lack of capacity if they are involved
in DRM activities.
According to Dr. Ramesh Guragain, Deputy Executive Director of the National Society for
Earthquake Technology – Nepal (NSET), during the launching of the GGS Project in Yangon, during the
2015 Gorkha Earthquakes the wards with DRM committees with trained volunteers and some
equipment performed better than those without. This illustrates the capacity of the community
members to help themselves and others if they are provided education and training. It is more effective
and efficient compared to sending external assistance after a disaster has happened.
It was expected that through the activities presented in this guide all the stakeholders in the
cities and/or wards (sub-city level) would be able to better understand the risks and probable damages
caused by natural disasters as their own problems to be tackled, and would be motivated or be willing
to take appropriate actions for disaster reduction by themselves. In this way, the resilience of the cities
would be enhanced.
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SECTION 1:
Step-by-step guide on how to enhance urban disaster resilience through participatory local DRM
platform activities
The steps in this guide are illustrated with examples from the implementation of the GGS
Project in Kathmandu and Yangon. Photos and lessons learned are interspersed throughout the guide.
Step 1: Organize the core team
A formal, high-level commitment is often the starting point of an initiative to enhance urban
disaster resilience in cities. This can be manifested through public statements or policies set forth by
top leadership, e.g., by the city mayor or the city council. Once such a commitment is made, it becomes
the guiding authority for action and sets the wheels in motion. This commitment will influence the
implementation of each step of the initiative to be taken, especially the implementation of the action
plan. Without this support from the city leaders, the initiative will likely not be sustained or will not
take place at all.
After high-level commitment is obtained, the city should form a core team that will facilitate
the initiate to enhance urban disaster resilience. The members of the assembled core team of
stakeholders are those who can contribute significantly in terms of resources, time, expertise, interest,
and networks. Core team members should be selected from city government, universities, and NGOs.
In some cases, a city might have to look for outside assistance for the preparation of their urban
disaster resilience action plan. External experts can compensate for shortfalls of technical expertise in
the city. The academe can be a source of external experts. It would be best if the city can tie up with an
academic institution, such as a university, that is also based within the city. This will ensure shorter
period to learn the conditions of the city compared to working with outsiders. The academe can play an
important role with their formal and non-formal DRM education courses, training, and outreach
activities.
Aside from academic institutions, NGOs can also provide technical and financial resources
needed to perform disaster preparedness activities. NGOs can assist in mobilizing resources and in
establishing networks that will strengthen the efforts of cities toward disaster resilience. NGOs can be
professional organizations, church-based organizations, philanthropic organizations, etc.





As an example, in the GGS Project in Yangon, the core team consisted of the following:
Yangon City Development Committee (YCDC) (city government)
Department of Civil Engineering, Yangon Technological University (YTU) (local university)
Myanmar Engineering Society (MES) (NGO)
Graduate School of Global Environmental Studies (GSGES), Kyoto University (international
university / project initiator)

The local counterpart organizations (YCDC, YTU, and MES) received technical support from
Japanese experts from Kyoto University and also received financial assistance to cover part of actual
expenses as a seed money. In addition, the local universities and NGOs and Japanese researchers
conducted some joint researches to support the enhancement of urban disaster resilience.
Having a memorandum of understanding (MOU) or a term of reference (TOR) can help define
the roles and responsibilities of the members of the core team. At the launching of the GGS Project in
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Kathmandu and Yangon, the partner organizations signed an MOU. Here are the responsibilities of each
organization as stated in the MOU:
City:
 To establish and manage a participatory platform
 To develop the risk assessment, the disaster scenario, and the action plan
Local University:
 To provide scientific and technical advice to city
 To conduct joint research with the researchers from GSGES
NGO
 To provide technical and practical advice to the city
 To conduct community-based projects
GSGES
 To conduct joint research on several topics with the local university and NGO
 To provide technical advice and financial assistance

Figure 2. Signing of MOU among partners in Kathmandu (right) and Yangon
The network of the core team in Yangon is shown in Figure 3.

Yangon Core Team

Figure 3. Network of the Yangon core team
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Step 2: Establish the local platform
The city (or ward, if sub-city implementation is preferred) should establish a local platform
where stakeholders can work and discuss among themselves to understand and assess the disaster risk
of the city, estimate probable damages, propose policies, and make action plans.
It might be necessary to conduct an open forum to discuss the establishment, composition,
and tasks of the local platform, like what happened in the case of Yangon under the GGS Project. In
one of the sessions during the project kick-off conference, the participants were divided into three
groups. Each group was assigned a facilitator and discussed the following two topics:
Topic 1: Implementation Opportunities and Challenges
 How do we organize and maintain a local participatory platform for urban disaster resilience?
Should there be separate platforms at the city level and the township level?
 Who should be invited to participate in the local participatory platform? Please list the
potential participants. How will they be invited and how can we keep them interested and
engaged in the next two years and beyond?
 What are the planned and on-going city, township, and ward activities and organizations
where we can integrate this current urban disaster resilience project?
 What will be the main challenges in implementing this two-year project successfully?
Topic 2: Risk Assessment and Action Planning
 How can we ensure that our risk assessment is comprehensive (integrating physical and socioeconomic aspects) and multi-hazard? What significant hazards should be addressed in
addition to earthquake and cyclone?
 How can we ensure that decision makers and the public (the community members) are
involved in the risk assessment and the action planning?
 How do we raise public awareness of the process and result of the risk assessment and the
action planning?
 How can we ensure that local platform workshops will have a high level of participation?

Figure 4. Stakeholders discussing in groups how to organize the participatory local platform
In the case of Ward 16 of Lalitpur Metropolitan City, the local platform was the existing
Disaster Management Committee (DMC) established in 2014 following the Local Disaster Risk
Management Planning (LDRMP) Guideline released by Nepal’s Ministry of Local Development in 2011.
To reactivate the DMC several gatherings took place. There were Disaster Risk Management
presentations and training during the gatherings. The members of the reactivated DMC were selected
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during a meeting of different committees of Ward 16. Members of the DMC meet monthly to discuss
many DRM issues. The committee gets inputs from ward residents in order to make decisions.
Step 3: Set a timeline for the major activities
After the local platform is formed, the core team and the local platform should agree on the
schedule of the major activities, which are the following:
 Risk assessment
 Disaster scenario development
 Action plan preparation
 Action plan implementation
The GGS Project upon which this guide is based was conducted from August 2015 to March
2018, a period spanning two and a half years. Here is the timetable followed by the GGS Project:
Table 1. Timetable of the GGS Project

Between January 2016 and February 2018, a total of 28 workshops were conducted under the
GGS Project, 16 in Lalitpur and 12 in Yangon. All the workshops were well-attended, with the number
of participants ranging from 35 to 108 per workshop. The cities made sure that different groups of
stakeholders, including women, youth, and children, were represented in the workshops. In addition
to the workshops, there were also five trainings (three in Lalitpur and two in Yangon) conducted under
the GGS Project. A total of 132 persons were able to obtain different kinds of training, contributing to
the enhancement of their DRR-related knowledge and skills.
Step 4: Assess the city’s risks
The local platform should know the risk status of their city or ward by assessing hazard
exposure, vulnerability, and capacity. According to UNISDR, disaster risk assessment is:
A qualitative or quantitative approach to determine the nature and extent of disaster
risk by analyzing potential hazards and evaluating existing conditions of exposure and
vulnerability that together could harm people, property, services, livelihoods and the
environment on which they depend… Disaster risk assessments include: the
identification of hazards; a review of the technical characteristics of hazards such as
their location, intensity, frequency and probability; the analysis of exposure and
vulnerability, including the physical, social, health, environmental and economic
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dimensions; and the evaluation of the effectiveness of prevailing and alternative
coping capacities with respect to likely risk scenarios.
There are many risk assessment tools. In the case of the GGS Project in Lalitpur and Yangon,
the following tools were utilized:
Tool 1: Resilience Performance Scorecard (RPS)
The Resilience Performance Scorecard (RPS) is a self-evaluation tool for cities developed by
the Global Earthquake Model (GEM) Foundation based on the “Ten Essentials for Making Cities
Resilient” promoted by the United Nations International Strategy for Disaster Risk Reduction (UNISDR).
The overall goals of the scorecard are to provide city managers and communities a participatory tool
to evaluate and monitor resilience at both the community and city levels and to identify strengths and
weaknesses in resilience and produce results which are comparable across communities and over time.
A localized scorecard for a city can be amenable to benchmarking and long-term use, to identify gaps
in key thematic areas of resilience, and to foster discussion and communication among decisionmakers, planners, and disaster risk reduction specialists.
Under the GGS Project in Yangon, a two-day workshop was RPS held. Around 50 stakeholders
consisting of community members from Pazundaung and Tamwe townships, government officials,
university professors and graduate students, and NGO representatives answered 39 multiple-choice
questions along six thematic areas: (1) Legal and institutional arrangements; (2) Social capacity; (3)
Critical services and public infrastructure resiliency; (4) Emergency preparedness, response, and
recovery; (5) Planning, regulation, and mainstreaming risk mitigation; and (6) Awareness and advocacy
to complete the scorecard. All 39 questions were translated from English to Myanmar language. Mr.
Saw Htwe Zaw of the Myanmar Engineering Society (MES) acted as the local facilitator and ensured
that the questions were properly understood and that misinterpretations were avoided. Answers from
50 stakeholders were captured using an audience response system. Handheld input devices were
provided to the stakeholders and their responses to the questions were transmitted to a computer.

Figure 5. Participants in Yangon (right) and Lalitpur using a handheld device for transmitting
response to scorecard questions
On the second day of the workshop, an overview of the scorecard results was presented to
the participants, showing how the participants in aggregate answered all 39 questions. An open forum
was held to obtain feedback on the initial scorecard results. One participant asked how the data and
results would be interpreted. The workshop facilitators explained that a report would be prepared by
GEM and shared with the participants for their feedback and additional inputs. The report would
include a comparison of the responses from city government officials versus those from township
-9-

representatives, to highlight the gap, if there is any, between the disaster resilience knowledge,
perception, and priorities of stakeholders at different administrative levels.

Figure 5. Scorecard question translated into Myanmar language and answers from the respondents
The participants also discussed the needs and gaps in earthquake risk and resilience in Yangon.
An example of the gaps identified was low level of awareness and knowledge of disaster risk as most
of the people specially in the townships only have limited understanding of risks and there are very
limited disaster education programs. A participant who is an Associate Professor in Mandalay
Technological University mentioned that the learning materials of their undergraduate Earthquake
Engineering program, the only one of its kind in Myanmar, are mostly in English. He plans to launch a
website with learning materials in Myanmar language to make these materials accessible to more
people and easier to understand. Another gap identified by one of the participants was the weak
implementation of existing laws and legal frameworks, such as the building code.
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Figure 6. Participant sharing information about their Earthquake Engineering program

Figure 7. Participants of the RPS workshop in a Yangon and the cover of the workshop report
Aside from RPS, GEM also developed other tools such as the OpenQuake platform, which has
the potential of harmonizing seismic hazard databases worldwide. GEM is sharing these tools to
empower local stakeholders to be involved in understanding and evaluating their own risk, in keeping
with the motto of GEM: “Working together to assess risk.”
Tool 2: Rapid Visual Screening (RVS)
The Rapid Visual Screening (RVS) is a tool developed by the Federal Emergency Management
Agency (FEMA) of the US. It is used to “to identify, inventory, and screen buildings that are potentially
seismically vulnerable.” The RVS handbook is available online and can be accessed using this link:
https://www.fema.gov/media-library/assets/documents/15212
In one local platform workshop in Yangon, a staff member of the Myanmar Earthquake
Committee (MEC) presented about the earthquake risk in Myanmar. Exposure to earthquake hazard
has increased due to rapid urbanization, population growth in cities, and reduction of open spaces,
among many factors. The staff shared that a few ways of reducing vulnerability to earthquake would
be to strictly implement the building code to new engineered buildings; to conduct a visual inspection
of existing buildings and determine which ones needed retrofitting; and to promote disaster risk
reduction education for those using non-engineered buildings so that they can assess their risk and
act accordingly. The staff also shared some of the current activities of MEC, including providing training
on RVS.
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Figure 8. Training on rapid visual screening of buildings in Yangon
Tool 3: Climate Disaster Resilience Index (CDRI)
In 2008-2009, the Climate Disaster Resilience Index (CDRI) was developed in Kyoto University
to assess the existing level of climate disaster resilience of 15 cities across Asia: Banda Aceh, Indonesia;
Bangkok, Thailand; Colombo, Sri Lanka; Danang, Vietnam; Dhaka, Bangladesh; Hanoi, Vietnam; Ho Chi
Minh, Vietnam; Hue, Vietnam; Iloilo, Philippines; Makati, Philippines; Mumbai, India; San Fernando
(La Union), Philippines; Sukabumi, Indonesia; Suwon, South Korea; and Yokohama, Japan. The cities’
resilience was evaluated against climate-related natural hazards like typhoons, flooding, sea-level rise,
rainfall-induced landslides, heat wave, and drought. More details about CDRI can be found using this
link: https://www.emeraldinsight.com/doi/book/10.1108/S2040-7262%282011%296
CDRI measures climate disaster resilience by considering five dimensions: physical, social,
economic, institutional, and natural. Each dimension has five parameters and each parameter in turn
has five variables. Therefore, the CDRI questionnaire has 125 questions. Respondents are requested
to assign weights to the variables and parameters in order to reflect the priorities of the cities and the
relevance of the indicators to the local situation. Using data collected from the questionnaire surveys,
we used Weighted Mean Index (WMI) method and Aggregate Weighted Mean Index (AWMI) to
compute the scores for each parameter and dimension, respectively. The CDRI of the city is the simple
average of the indexes of the five dimensions. The index value ranges from 1 to 5. Higher CDRI values
are equivalent to higher preparedness to cope with climate change and disasters. Needless to say,
these results are not absolute values, but serve mainly as broad policy guidance. The quality of the
results is very much dependent on the quality of the input data from the survey respondents.
Based on the results, the strengths and weaknesses of the cities in each of the five dimensions
are highlighted. Then policy points and recommendations are suggested to provide encouragement
of city governments’ engagements in specific institution and capacity building. Not only are outputs
from this study useful for city governments, but they also provide valuable knowledge and information
to other local and national stakeholders having a similar target: the enhancement of community
resilience. Graphs are provided to help in visualizing the analysis results and to facilitate comparison
between dimensions and between cities. One graph shows the city’s overall resilience and five other
graphs demonstrate the city’s resilience in terms of the physical, social, economic, institutional, and
natural aspects.
How the CDRI questionnaire is completed depends on the context. In general, the
methodology consists of having different departments within a local government, mainly the planning
department, to provide the answers. Answers can be drawn either from secondary data for
quantitative questions or through evaluation and estimation (best possible answer) for qualitative
questions and also for those quantitative questions where no data is available.
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How the CDRI tool was used under the GGS Project is explained on page XX, under the joint
research on Disaster Education and Action Planning.
Tool 4: Vulnerability and Capacity Assessment (VCA)
According to the International Federation of Red Cross and Red Crescent Societies (IFRC),
Vulnerability and Capacity Assessment (VCA) is “concerned with collecting, analyzing, and
systematizing information on a given community’s vulnerability to hazards in a structured and
meaningful way. This information is then used to diagnose the key risks and existing capacities of the
community, ultimately leading to activities aimed at reducing people’s vulnerability to potential
disasters and increasing their capacity to survive them and resume their lives.” There are many ways
of conducting VCA. One of the most widely used guides to VCA is the one prepared by IFRC, which is
accessible using this link: http://www.ifrc.org/vca
In 2014 the Nepal Red Cross Society assisted Ward 16 in preparing an action plan under the
“Safer Kathmandu” program. Oxfam, an NGO based in the UK, worked with Ward 16 from 2012 to
2014 and provided training to the residents so that they could conduct VCA needed for the
preparation of an action plan. As part of their risk assessment for the GGS Project, Ward 16 of Lalitpur
held a workshop to update their existing VCA.

Figure 9. One group reviewing the list of vulnerabilities in Ward 16 that they had enumerated
Tool 5: Town-watching
In town-watching, participants walk around a designated area to develop a map of safe and
unsafe places, as well as critical facilities. A detailed guide prepared by Kyoto University on how to
conduct town-watching can be accessed using this link:
https://www.preventionweb.net/files/12062_TownWatching.pdf
The key to town watching is collective watching, with different groups of people. In the case
of the town-watching conducted under the GGS Project in two townships of Yangon, adults, such as
teachers, local residents, and local city officials walked around with students. The adults encouraged
the students to help identify problems and find solutions. In town watching the participants need to
appreciate both positive and negative aspects of the community.
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Figure 10. Preparation and presentation of the output of the town-watching in Yangon
As mentioned under Tool 4 (VCA), the city can use existing risk assessments. For example, the
Japan International Cooperation Agency (JICA) assisted Lalitpur in preparing a “Build Back Better (BBB)
Reconstruction and Recovery Plan” after the 2015 Gorkha Earthquake. JICA released the
reconstruction and recovery plan report in June 2016. In the process, data of every house was
collected to know the detailed damage situation. When this is combined with the results of the seismic
hazard assessment, JICA can come up with the seismic risk assessment.
Step 5: Create a disaster scenario
A disaster scenario is a useful tool for imagining the potential impacts of hazards and the
possible condition of people and properties during and after a disaster. Disaster scenarios can be used
in preparing appropriate emergency response and disaster recovery strategies in advance of an actual
disaster. If disaster scenarios include damage estimates, there will be a compelling reason to push for
disaster preparedness interventions.
In Lalitpur, workshops for the creation of an earthquake disaster scenario at the ward level
were facilitated by staff from the National Society for Earthquake Technology – Nepal (NSET). The
facilitators explained the importance of and need for an earthquake disaster scenario in mitigating the
impacts of future earthquakes. Then the steps for preparing a scenario were explained.
Workshop participants were divided into four groups. One group was assigned one of these
four time periods following the devastating 2015 Gorkha Earthquake: (1) up to 3 days after the
earthquake; (2) 4 days up to a month; (3) two months up to three months; and (4) four months up to
one year. Each group had to write about the impacts of the earthquake and the situation in their
community during their assigned time period. Each group was also asked to identify solutions to
problems related to search and rescue operations and to the provision of vital services. As the 2015
Gorkha Earthquake was still fresh in the minds of the workshop participants, they related their own
experiences from memory. The participants were then asked to imagine a scenario if an earthquake
of a much stronger magnitude would happen. The disaster scenario from the workshop is shown in
Appendix 1.
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Figure 11. Earthquake scenario workshop in Ward 16 of Lalitpur
Step 6: Prepare an urban disaster resilience action plan
Having a vision for the future and charting a course to achieve it is what action planning is
about. Action planning can compel future thinking, highlight new opportunities and threats. Action
planning focuses on the most critical problems, choices, and opportunities. Usually, prior to action
planning, there is little guidance, regulation, or coordination of disaster risk management. An action
plan provides the needed roadmap.
Based on the results of the risk assessments and on the disaster scenario created by the
residents, an urban disaster resilience action plan was prepared. The proposed actions should not be
arbitrary or random but should have logical basis or be “evidence-based.” The proposed actions
should also be specific and measurable. The action plan preparation should follow a participatory
approach and involve as many stakeholders as possible. To make sure that critical components are
included in the action plan, such as assignment of responsibility (Who will do the action?),
timing/deadline (When will the action be started and when will it be completed?), and resources
(What are needed to do the action?), an Action Planning Matrix was used under the GGS Project. The
Action Planning Matrix is shown in Appendix 2.
As the United Nations Office for Disaster Risk Reduction (UNISDR) has been promoting the
“Making Cities Resilient” campaign, it might be useful to see how the efforts of the city are
contributing to the implementation of the 10 essentials for making cities resilient. The Action Planning
Matrix has a column for classifying the actions according to the 10 essentials.
Not surprisingly, every city action plan on disaster risk reduction will be different, given the
fact that every city has a unique mix of people, priorities, resources, and traditions. Nevertheless, the
best planning is informed by ‘‘environmental scanning,’’ which includes exploring the action plans of
other cities in order to discover lessons learned and best practices and to avoid the costly mistake of
reinventing the wheel.
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Figure 12. Action planning workshop in Ward 16 (left) and Ward 21 of Lalitpur
A copy of the four urban disaster resilience action plans prepared under the GGS Project are
shown in Appendix 3.

Figure 13. Action plan of Ward 21 posted on the wall of the ward office
Step 7: Implement the urban resilience action plan
Cities usually have a very limited budget and other resources devoted to disaster risk
management efforts. It is therefore necessary to set priorities in order to get meaningful results
accomplished. Discussion among stakeholders is necessary to establish priorities in a participatory
manner. The city is encouraged to start planning the immediate implementation of more simple
projects and programs first, before moving to very complex and more difficult types of actions. Action
generates the impetus for further action. One or two small concrete actions started immediately can
help propel the city into taking bigger actions in urban disaster resilience enhancement in the future.
It is essential that adequate support and encouragement is given to people performing the
implementation to enable them to work effectively.
In the case of the GGS Project, many interactive activities, such as meetings, consultations,
workshops, and trainings, were conducted over a period of two years before the ward stakeholders
could finalize their action plans. Because of the amount of effort poured into the preparation of the
action plans, there is a high chance that many of the activities in the action plans will eventually be
implemented. In the case of Ward 21 of Lalitpur, they had implemented three priority actions even
before the end of the GGS Project. They were able to conduct debris removal, first-aid training, and
awareness campaign on resilient reconstruction, which are among the priority activities in their action
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plan. They were able to demonstrate that financial constraints should not be a hindrance to
conducting DRR activities if the officials and residents are creative and resourceful.

Figure 14. Implementation of its action plan by Ward 21 of Lalitpur
Step 8: Monitor and evaluate the processes and outputs
Monitoring and evaluation will help in identifying problem areas and where deviation from
timelines might occur so that early corrective action can be taken, e.g., putting in more resources. The
city should monitor the execution and measure the progress of activities with respect to targets or
indicators in the action plan. It is important to communicate progress to local platform members.
Good documentation is highly encouraged. When useful information from the action plan
implementation becomes available, these should be used to further adjust and optimize
implementation strategies. Participatory monitoring and evaluation are important to improve the
processes and methods used by the implementers, as well as the effectiveness and ultimate impact
of activities. Meetings or learning workshops might need to be conducted for this purpose. It is
important that joint observation and reflection will lead to corrective actions for future action
planning and implementation.
Action planning is an iterative process involving continuous improvement. The action plan is
updated as the city goes along with any additional necessary activities that come up. So it is very useful
to ensure that the city continually monitors and reviews the progress of the action plan
implementation and notes major lessons learned. This also helps prepare projects and programs for
the next year. Useful and effective ideas, knowledge, techniques, and tools get shared with all involved.
Step 9: Share information about the processes and outputs
Sharing information about the processes and outputs of the urban disaster resilience
enhancement initiative of the city will promote interest among stakeholders not yet involved. The
more the public understands the efforts of the local platform members, the more they might be willing
to contribute to and support this undertaking. By promoting the activities of the local platform, other
cities can also be encouraged to conduct similar activities.
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There are various ways of sharing information. One is by organizing public events like
workshops and conferences and inviting media organizations to cover these events. For example, both
the kick-off and the closing conferences of the GGS Project were featured on the local news. If possible,
high-ranking officials, such as the Mayor, should be invited to add to the profile of the events which
will make them more appealing to the media.

Figure 15. Kick-off conference of the GGS Project in Lalitpur (left) and Yangon
An international conference was held in Yangon in January 2018 to mark the culmination of
the three-year long GGS Project in Myanmar and Nepal. The event was attended by the Mayor of
Yangon and the Mayor of Lalitpur and was covered by six local media organizations. Announcements
and news about the initiative of the city should also be posted on the website of all the partner
organizations.

Figure 16. Participants of the GGS Project closing conference (left) and the mayors of Lalitpur and
Yangon giving an interview to the media

Figure 17. Screenshot of the website of the GGS Project (left) and the website of NSET
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Challenges to be Expected and How to Overcome Them
Looking at the step-by-step guide, the action plan preparation and implement might seem an
uncomplicated and straightforward process. However, actually going through it can be challenging
especially for large cities and for cities doing it for the first time. The whole process is intimately tied
to each city’s values, traditions, decision-making pathways, finances, and human resources. Cities may
need to improvise as they go through the process. Each step must be tailored to each city for a sitespecific and successful fit.
A deep commitment from the city government and other stakeholders is needed to perform
action planning and implement the resulting action plan. Several challenges will have to be surpassed
along the way, so perseverance and a strong desire for public service are in order. An important issue
in action plan implementation is funding. Cities are encouraged to implement activities that are selffinanced. Pursuing external funding from donors might take time. One suggestion is for the cities to
integrate their activities in existing development projects or programs that already have funding.
Another important issue is time management. For example, organizing workshops under the
GGS Project had been challenging due to the busy schedule of the participating organizations. For
example, June and July are extremely busy months in Nepal as government offices are closing the
fiscal year and preparing for the next one. In Nepal there were also several other post-2015 Gorkha
Earthquake projects involving the GGS Project partner organizations there. For example, Lalitpur was
involved in a JICA project on preparing a build back better recovery plan. Our GGS Project focal person
has been handling all DRR-related projects in Lalitpur so it was very challenging for him to meet with
local platform members and organize workshops with them. The 2016 Chauk Earthquake on August
24 in Myanmar which damaged nearly 400 pagodas in the ancient city of Bagan had preoccupied our
partner NGO in Yangon. MES had been very busy in the earthquake damage assessment. There was a
three-week delay in the submission of the Interim Report of the participating organizations based in
Yangon. Members of the core team must be prepared to deal with expected and unforeseen events
that can affect the schedule of the initiative. Busy and conflicting schedules can be managed through
the use of a master calendar showing the activities in a certain period. Through constant follow-up
and reminders with the partners, delays or cancellation of activities can be avoided or minimized.
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SECTION 2:
Step-by-step guide on how to conduct joint research to enhance urban disaster resilience
The Sendai Framework for Disaster Risk Reduction 2015–2030 listed the roles and potential
contributions of different stakeholder groups in DRM. The role of academia, scientific and research
entities and networks is to “focus on the disaster risk factors and scenarios, including emerging
disaster risks, in the medium and long term; increase research for regional, national and local
application; support action by local communities and authorities; and support the interface between
policy and science for decision-making.” Although the vital roles of higher education institutions (HEIs),
such as colleges and universities, in helping society manage disaster risks are recognized, the potential
of HEIs as actors in cities has not been fully realized. University collaborations with non-university
partners, such as in transdisciplinary joint research, are needed to bring together the research
community and the stakeholders that they serve for developing the needed local DRM capacities.
Contributions of participants of joint research can include expertise, manpower, funding, and in-kind
contributions.
There are many advantages of this kind of joint research, such as pooling of resources; building
relationships and networks; the potential to accomplish more compared to when working alone;
building capacity of more collaborators (knowledge, experience, skills, opportunities, etc.); providing
peer support and motivation; etc. However, there are also disadvantages, such as the amount of
coordination required; the slow pace of shared decision-making; not everyone has a clear
understanding of the objectives and tasks; unequal involvement (sometimes dominated by a few of
the collaborators); clash of different working styles; difficulty in monitoring and evaluating the
activities of each collaborator; and others. In choosing compatible joint research collaborators, it
might be helpful to consider someone who is interested in the proposed topic; can allocate time for
the project; possesses needed expertise and resources; with knowledge of the potential study sites;
with extensive network; with a history of working in collaborations; with potential for adding value to
the collaboration; etc.
To initiate the joint research, it might be necessary to have an MOU or TOR, as in forming the
core team for the local platform activities. Initial meetings are needed to clarify objectives and
expectations. When everyone is on board, the joint research can be launched through a workshop or
conference and research activities can then commence.
In the case of the GGS Project, a half-day experts’ meeting was held during the kick-off
conference in Yangon to explain the objectives and goals of the project, the roles and responsibilities
of the partner organizations, and the research interest of participating experts. Opportunities for joint
research between Japanese experts and Myanmar counterparts were presented and discussed.
Researchers from Kyoto University provided a presentation on their field of research while the local
partners from the Myanmar Engineering Society (MES), Yangon Technological University (YTU), and
Yangon City Development Committee (YCDC) briefed the researchers on the disaster risk situation in
Yangon and expressed the kind of activities they might be interested in engaging in the future. After
listening to the presentations of the Japanese professors, the graduate students of YTU signified their
interest and approached the Japanese professors they would like to work together with in joint
research activities in the next two years.
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Figure 18. The participants of the experts’ meeting in Yangon

Figure 19. A joint research team head explaining his team’s research plan (left) and local graduate
students expressing their interest to be involved in the joint research
At the end of the GGS Project, a research symposium attended by 90 experts, practitioners,
graduate students, ward-level stakeholders, and government officers was held in Yangon.
Representatives of the different joint research teams presented in detail their findings and
recommendations.
Part of the capacity-building component of the GGS Project was the transfer of knowledge
and skills from Japanese researchers to the local counterparts in Kathmandu and Yangon. By the end
of the project, eight teams were able to conduct joint research in five different topics. Although the
amount of progress achieved by each team varies (some were able to complete their work while
others will have to continue beyond the GGS Project), there is agreement among the various
participants that, overall, the experience had been positive and that everyone learned a lot in the
course of two years. Hopefully the knowledge of what worked and what did not work will be useful in
guiding similar future endeavors of all the researchers involved. Specially in the case of Myanmar,
many young researchers (Master’s and PhD students) were actively participating in the different joint
research activities, such as in field visits and data-gathering. The guidance provided by experienced
researchers from Kyoto University will be beneficial to them even beyond the GGS Project, as they
continue in their career in the academe.
The Japanese researchers and international experts imparted their knowledge to the
municipalities, NGOs, and universities in Kathmandu and Yangon. For example, Japanese researchers
demonstrated to local counterparts how to properly conduct surveys and interviews and emphasized
the importance of high-quality primary data. In the case of the joint research on risk perception and
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housing safety, the members of the Japan team checked the answers to the completed pre-survey
questionnaires and provided feedback to the local university students on how to correctly record
responses and how to elicit more detailed answers from the respondents through the use of examples
or by asking follow-up questions. In terms of preparing house drawings, Japanese researchers showed
the local university professors and students how to use the laser measuring device. They were also
provided instructions and feedback on house drawings rendered in AutoCAD, to help them improve
their proficiency in the use of the design software. In the other joint research topics, the local
counterparts are exposed to the updated theories and methodologies being followed by the Japanese
researchers. In the case of the joint research on wind vulnerability, a lecture on the background and
theory behind the wind load modeling in the structural design code was conducted for the public by
the team leader at the MES Building.
Briefing and de-briefing meetings were frequently held by the joint research teams to explain
the tasks to be carried out and to review if the tasks had indeed been performed properly. The local
counterparts were given opportunities to share their knowledge and opinion or to ask questions. The
local counterparts mentioned that the joint research topics were new to them and that they were
interested to be involved in the joint research because they wanted to learn more and because they
believed that the topics would be useful in their own research and work. The outputs of the different
joint research teams are expected to contribute to the scientific literature on disaster risk
management related to Myanmar and Nepal by providing sound empirical data gathered in a
transdisciplinary approach.
Shown below are step-by-step guides on how to replicate in other cities the activities of the
five joint research teams under the GGS Project.
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Urban Seismic Risk Assessment
The evaluation flow of urban seismic risk based on the outcome of this project is demonstrated here.
In general, earthquake risk is the expected losses to given elements at risk over a specific future time.
General equation is expressed as:
[R]i = [V]ij x [H]j
in which [R]i is the risk, probability or average rate of loss of element i due to earthquake ground
motion of severity j, [H]j the hazard, probability or average expected rate of experiencing earthquake
ground motion of severity j, and [V]ij the vulnerability, the level of loss that would be caused to
element i as a result of experiencing earthquake shaking of severity j.
Figure 1 shows the schematic diagram of the relation among Hazard, Vulnerability and Risk. In the
engineering definition, earthquakes cause loss by damage. Loss is the reduction in value of an asset.
Risk is the probability of loss (Loss of function or value). Firstly, we show the procedure of hazard
assessment.

Figure 1. Relation among Hazard, Vulnerability and Risk
The procedure of the assessment of earthquake hazard is shown in Figure 2. Seismic hazard is the
potential threat to human society that is caused due to earthquakes. Generally, seismic hazard
assessment attempts to quantify the level, intensity and frequency of ground shaking and the
probability of occurrence.
The earthquake parameters required for the seismic hazard analysis (SHA) were determined from
seismicity data including active fault information. Using previously determined suitable attenuation
models, SHA maps were developed. For example, on the deterministic seismic hazard analysis (DSHA),
the earthquake hazard in Myanmar varies between 0.1 g in the Eastern part up to 0.45 g along the
Western part. Probabilistic seismic hazard analysis (PSHA) revealed that for a 2% probability of
exceedance in 50 and 100 years, the levels of ground shaking are 0.35 and 0.45 g, respectively. Seismic
hazard obtained by PSHA or DSHA uses ground motion parameters with a given exceedance
probability. Seismic waves propagate through different geological formations affecting the
characteristic of the waves, producing different effects on the ground motion at the ground surface,
amplifying selectively different wave frequencies. These complex phenomena are known as site
effects. It has been recognized that earthquake damage is generally larger over soft sediments than
on firm bedrock outcrops. This is particularly important because most of urban settlements have
occurred along river valleys over such soft surface deposits. The local topography can also modify the
characteristics of waves, causing more damage to structures / buildings located at hill tops than those
located at the base. Soil effects and topographic effects are known as local site effects. Local site
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conditions describe the type of deposits that lie beneath the site. They are usually described in terms
of shear-wave velocity and sediment depth, representing physical quantities that can be related
directly to the dynamic response of the underlying geological deposits.
In order to assess the building vulnerability, we conduct following researches: 1) Damage
investigations of the affected areas, 2) Examination of the target historic masonry structure in
damaged site, 3) Element tests of masonry structure and evaluate the strength of the materials of the
building by laboratory experiments, 4) microtremor observations to grasp the characteristics of
historical structures, 5) Numerical simulation of the seismic behavior of historic structure, and 6)
vulnerability assessment and proposal of the strengthening and retrofitting methods.

Figure 2. Flow for determination of hazard level
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Figure 3 shows the procedure to assess the vulnerability of the masonry building and to propose the
strengthening method done in Nepal.

Figure 3. Damage estimation and strengthening for historic structure done in Nepal
However, the procedures shown in Figure 2 and Figure 3 are complicated and detailed. Therefore, we
here describe the outline of local building design (mostly non-engineered structure) for mitigating
damage by coming earthquake.
Simplified flow is as follows:
1) Decide the policy that what kind of earthquake the community wants to prevent the building from.
Example: the earthquake of which return period is 100 year
2) Determine how much earthquake load acts to the building.
Example: 0.2G
3) Assess the vulnerability of the building considering substantial statistical damage data
Example: high potential to sustain extensive damage such as large cracks of the wall
Note: Ask the public sectors, builders or contractors to inspect the building
4) Consider the countermeasures to avoid damage.
Example: strengthening of masonry building
 Prevent water penetration
 Large, deep and wide foundation
 Improvement of bonding between bricks
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Improvement to use structural timber
Replacing to the light roof
Improve the connections and interconnections

Figure 4. Simplified procedure to design the building considering the seismic load
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Wind Vulnerability
Factors of structural performance reduction

Structural
performance

Structural performance of a building is influenced by several factors at different phases of its life. At
the design phase, the target level of structural performance explicitly or implicitly assumed in
reference guideline, standard or similar documents is a determining factor. The interpretation and
consideration of the referenced documents by designer are another factor. At the construction phase,
the structural performance is influenced by the quality of the construction. At the service phase, the
structural performance may be deteriorated due to severe environment as well as lack of maintenance.
For the type of structures well designed, constructed and maintained, the structural performance level
can be maintained at an appropriate level through the entire life of the building. However, this is not
the case for many buildings in developing countries. For these buildings their structural performances
are reduced due to inappropriate treatment at the respective phases. Figure 1 shows the possible
performance level reductions at design, construction and service phases. These are respectively due
primarily to inappropriate design or often absence of design, inappropriate construction due to lack
of skilled workers and quality control system, and lack of maintenance and/or low quality materials.
Therefore, it is important to understand how structural performance levels are reduced at different
phases of these buildings and their factors in order to minimize the reduction of the structural
performance level; or equivalently, for disaster risk reduction.
Performance level
reduction due to
inappropriate design
Performance level
reduction due to
inappropriate
construction

Targeted level of
performance

Guideline
Standard
etc.

Design

Construction

Performance
level
reduction
due to lack of
maintenance

Service

Figure 1. Possible structural performance degradation at different phases of building.
(Illustration modified based on the GGS kick-off meeting (2016) in Yangon by Nishijima.)
The present manual introduces the basic procedure for the diagnosis of the structural performance
taking its basis in wind-resistant performance of buildings along with the activities conducted within
the GGS project in Yangon.
Step 1: Understanding of damages
Wind-induced damages to buildings are categorized into two types, see Figure 2. The first type of
damages is damages to structural components. These includes damages to roof structure, walls,
beams, columns and their connections. The second type of damages is damages to non-structural
components. These includes damages to roofing materials and fasteners, windows, claddings and
contents.
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Wind-induced damages to buildings

Damages to structural components
•
•
•
•

Roof structure
Wall
Beam and column, etc.
Connections

Roof structure damage

Wall damage

Roofing material damage

Window damage

Damages to non-structural components
•
•
•
•

Roofing materials and fasteners
Windows
Claddings
Contents, etc.

Figure 2. Wind-induced damages to building components.
Whereas the consequences of the damages are more significant in case of structural components, the
occurrences of these damages are less often and the majority of wind-induced damages are of nonstructural components. Furthermore, consideration of the required performance of structural
components against wind loading is often taken care in design phase and design documents are
provided. This, however, is usually not the case for non-structural components; i.e. the assessment of
the safety of non-structural components for ordinary buildings is marginal at design phase and
documents for details (for example, the types of fasteners to use and their intervals etc.) are often not
provided. Consequently, it is very much up to construction workers on how to construct non-structural
components, which results in a large variation of the performance of non-structural components.
Therefore, the GGS project has focused on the non-structural components.
Step 2: Understanding of mechanisms leading to damages
For the purpose of the assessment of the safety of non-structural components, failure mechanisms
for relevant types of damages should be understood. The typical failure mechanisms of damages to
roofing materials and windows are illustrated in Figure 3. By understanding the failure mechanisms,
parameters to be investigated in the survey are clarified.
Roofing material damage

Pull-out

Pull-over

Shear tear-out

Window damage

Wind pressure

Debris

Figure 3. Failure mechanisms of roofing materials and windows
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For example, there are three types of failure mechanism in roofing material damage:
(1) Pull-out: fasteners are pull out from horizontal component and they stay at roof sheet;
(2) Pull-over: fasteners stay at horizontal component and roof sheet blows up;
(3) Shear tear-out: fasteners stay at horizontal component and roof sheet is tear out.
From these understanding it is found that relevant parameters to investigate in the survey are:
 Size of umbrella of nail
 Depth of nail
 Diameter of nail
 Surface texture of nail
 Thickness of roof sheet
 Material of roof sheet
 Material of horizontal component.
The damages to window are caused in two ways: One is due to impact of flying debris; the other is
due to strong wind pressure. The former is more likely than the latter. Flying debris can be also a cause
to injury. Therefore, objects that can fly under strong wind should be removed or appropriately fixed.
Damages to windows can be largely prevented, if wind-breaking shutter is installed.
Step 3: Survey
3.1. Determination of target buildings
The target buildings to be investigated in the survey should be determined. This step should include
structural engineer and local coordinator. The structural engineer selects candidates of the target
buildings in such a way that the samples are representatives of target type of buildings. The local
coordinator confirms to the owners of the buildings for the access in the survey.

Tamwe

School buildings

Pazundaung
Yangon City
SIO, NOAA, U.S.Navy, NGA, GEBCO
US Dept of State Geographer @2018
Image Landsat / Copernicusu

Image © 2018 DigitalGlobe

Mid-rise residential buildings

Figure 4. Selected target buildings in GGS project.
3.2. Survey methods
The parameters to be investigated in this survey are:
(1)
Detail of fasteners
(2)
Intervals of fasteners
(3)
Thickness of roof sheet
(4)
Material of roof sheet
(5)
Deterioration of fasteners and roof sheet
(6)
Types of horizontal component.
Appropriate survey methods should be selected. For (1), (4) and (6), questionnaires to owners and
accompanying experts and research at hard-ware shops are conducted. For (2), (3) and (5), parameters
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are investigated at the sites by direct measurement and measurement by drone, see Figure 5. In the
survey, the roof shapes and angles of the buildings are also investigated, the results of which are
utilized to assess the wind loading acting on the roofs.
Direct measurement

Measurement by drone

Movie from Drone

Roof angle measurement
at attic

Measuring roof sheet
thickness

Roof angle measurement

Fasteners interval measurement

Figure 5. Direct measurement and measurement by drone.
3.3. Archiving of the survey results
The survey results should be organized using a template such as shown in Figure 6. All the photos and
movies by drones are uploaded on a cloud space and lined to a file in a ©Google Earth format. The
archived information includes not only the items in Section 3.2 but also basic information of the
buildings such as number of story, occupancy type, and structural type. This information may be useful
in developing generic wind vulnerability models.

•

Building photos
Bird-view, top-view, side-view

•
•
•
•
•
•
•
•
•
•
•
•

Date and time of survey
Number of story
Occupancy
Structural type
Roof shape
Parapet
Roof angle
Fasteners interval
Thickness of roof sheet
Bending of roof sheet at verge
Flying debris sources
Roof sheet deterioration

Image © 2018 DigitalGlobe

Figure 6. Archiving of survey for individual buildings.
Step 4: Delivery of the findings and recommendations
The findings and recommendations should be feedback to local community. However, the ways to
deliver the findings and recommendations needs care. For experts, discussions in terms of engineering
disciplines are useful given that experts have sound engineering background. It is also useful to discuss
on what they feel missing and what is missing to increase structural performance of buildings. For
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non-experts, findings and recommendations should be delivered in a way that they can understand
and exercise in daily life, see Figure 7. In the GGS Project, it is recommended to the experts that a
specification for design and construction for non-structural components especially for roofing and
fasteners should be developed. This is because there does not seem to exist any reference in Myanmar
for less skilled workers, on which types of roof sheets and fasteners should be utilized and at which
interval fasteners should be fixe etc. A structural code says “structures have to be safe,” but people
do not know how to make it safe. This is the case for wind-resistant design for non-structural
components.
To experts

To non-experts
To be improved
• Roof sheets are corroded（17 out of
27 samples)
 Low wind-resistant performance

Corroded sheet (left) and noncorroded sheet (right)

• Lots of debris sources such as
bricks, timbers and unfixed objects
are observed (11 out of 27
samples).

Bricks left on roof
To further encourage
• Bending of roof sheets at verge (6 out
of 27 samples)
 This helps prevent from not only
water penetration but also roof sheet
blow-up

Bended roof sheet at verge

Figure 7. Findings and recommendations for wind-induced damage reduction
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Disaster Education and Action Planning
Purposes
This document was developed based on t a part of the works of the Project “Enhancement of urban
disaster resilience through activities of local participatory platform” led by Kyoto University and
funded by United Nations University, focusing on school disaster risk reduction. A school is an
important facility for community people as well as students for disaster risk reduction. Enhancing
resilience of school is significant challenges for disaster risk reduction. This document aims to enhance
school resilience and improve school disaster management through assessment, planning, and
implementation.

Assessment

Assessment tool 1:
CDRI

Assessment tool 2:
SDRA

Planning

Action Planning Workshop

Action

Image Scenario Workshop

Figure 1. Concept of the steps for integrated assessment of school-based disaster resilience

Expected Users
 Academicians/Researchers
 Practitioners
 Government officers
 School principals/teachers
 Decision makers
Components
1. Climate Disaster Resilience Index (CDRI) Survey
2. School Disaster Resilience Assessment (SDRA) Survey
3. Action Planning Workshop
4. Image Scenario Workshop
Expected Outcomes
 Process of assessment-based planning and implementation
 Sharing the school conditions with the stakeholders
 Raised disaster awareness of school teachers
 Increased teacher’s knowledge on disaster risk reduction
 Improvement of school disaster management plan
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1. Climate Disaster Resilience Index (CDRI) Survey
Overview and Purposes
Climate Disaster Resilience Index (CDRI) is an evaluation tool to quantify city level resilience against
climate disasters. CDRI consist of five dimensions. Each dimension consists of five parameters and
each parameter has five variables. There are 125 variables in total. CDRI results contribute to
consideration of necessary activities and direction for enhancing resilience. CDRI scores vary from 1
(lowest) to 5 (highest) and 3 is considered as the minimum required level. CDRI can compare the
several cities. CDRI can be applied to not only city but also smaller area like community.
Objectives of Implementation
 To know the strengths and weaknesses of cities
 To make government officers/decision makers understand the conditions of their own city
Implementation Steps
Steps
Step 1: Preparation of survey
form
Step 2: Explanation of the
purpose of the survey
Step 3: Explanation of
variable questions and
answering
Step 4: Analysis

Explanation
Basic style of the question has been prepared for each
variable. Some of modifications are necessary according to
the local conditions.
Survey facilitator needs to explain the purpose of the survey.
Survey facilitator needs to explain each of question and ask
responders to answer. If the responders have clarification, it
is suggested to answer in this step.
Analysis is required to be done by university and/or NGO but
government or school also can.

For the CDRI survey, responders are government officers related to disaster risk reduction. Survey
facilitators is required to be provided by university and/or NGO. The score of dimensions and
parameters for each school is calculated based on answers on variables and priorities of parameters
and variables through CDRI survey. Pentagon-shaped graph in the center of the figure shows the score
of the five dimensions and the other pentagon-shaped graphs show the score of the three parameters
for each dimension.

Figure 2. Implementation of SDRA survey
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Table 1. Dimensions and parameters of CDRI
Dimension Physical
Social
Parameter Electricity
Population

Water

Sanitation
and solid
waste
disposal
Accessibility
of roads

Housing
and landuse

Economic
Income

Institutional
Mainstreaming
of DRR and
CCA
Health
Employment Effectiveness
of ward’s crisis
management
framework
Education
Household
Knowledge
and
assets
dissemination
awareness
and
management
Social capital Finance and Institutional
savings
collaboration
with other
organizations
and
stakeholders
Community
Budget and Good
preparedness subsidy
governance
during a
disaster

Figure 3. Image of comparison between two cities
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Natural
Intensity/severity
of natural
hazards
Frequency of
natural hazards

Ecosystem
services

Land-use in
natural terms

Environmental
policies

2. School Disaster Resilience Assessment (SDRA) Survey
Overview and Purposes
School Disaster Resilience Assessment (SDRA) is an evaluation tool to quantify school resilience against
disasters. SDRA consists of five dimensions (physical conditions, human resources, institutional issues,
external relationships, and natural conditions. Each dimension consists of three parameters and each
parameter has five variables. There are 75 variables in total. SDRA results contribute to consideration
of necessary activities and direction for enhancing resilience because resilience can be understood
from various aspects through. SDRA scores vary from 1 (lowest) to 5 (highest) and 3 is considered as
the minimum required level. SDRA can compare the scores of schools and groups of schools like
schools in several cities.
Objectives of Implementation
 To know the strengths and weaknesses of schools
 To make schools understand the conditions of their own schools
 To prepare the data for decision making like action planning
Implementation Steps
Steps
Step 1: Preparation of survey
form
Step 2: Explanation of the
purpose of the survey
Step 3: Explanation of
variable questions and
answering
Step 4: Analysis

Explanation
Basic style of the question has been prepared for each
variable. Some of modifications are necessary according to
the local conditions.
Survey facilitator needs to explain the purpose of the survey.
Survey facilitator needs to explain each of question and ask
responders to answer. If the responders have clarification, it
is suggested to answer in this step.
Analysis is required to be done by university and/or NGO but
government or school also can.

For the SDRA survey, responders are school principals and/or teachers in charge of disaster risk
reduction in their schools. Survey facilitators is required to be provided by university and/or NGO
The score of dimensions and parameters for each school is calculated based on answers on variables
and priorities of parameters and variables responded by each school through SDRA survey. The score
of groups of schools is the average score of all schools. Pentagon-shaped graph in the center of the
figure shows the score of the five dimensions and the triangle-shaped graphs show the score of the
three parameters for each dimension. It is considered dimensions and parameters with higher scores
are strength of the city with high resilience. In case dimensions and parameters have lower scores,
such dimensions and parameters need to be improved in the future because the resilience is low.
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Table 2. Dimensions and parameters of SDRA
Dimension Physical
Human
Institutional
conditions
resources
issues
Parameter School
Teachers and Planning
buildings
staff
Facilities and
equipment

Students

Hygienic and
Parents/
environmental guardians
conditions

Management

Budget

External
relationships
Collaboration

Relationship
of school to
community
Mobilizing
fund

Natural
conditions
Severity of
natural
hazards
Frequency of
natural
hazards
Surrounding
environment

Figure 4. Image of comparison between two groups of schools/two schools

Figure 5. Implementation of SDRA survey
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3. Action Planning Workshop
Overview and Purposes
All schools are required to make school disaster management plan and implement the plan. Action
plan can be a part of school disaster management plan. However, action plan should not be general
one in order to make the action effective to improve school situation for disaster risk reduction. The
action planning workshop aims to propose the actions based on the assessment results.
Objectives of Implementation
 To promote action for disaster risk reduction in school level
 To propose action based on the assessment results
 To make participants understand the process of the assessment-based planning
Implementation Steps
Steps
Step 1: Presentation on
disaster risk reduction and
the assessment
Step 2: Action planning

Step 3: Participants
presentation and discussion

Explanation
To activate the participants understanding, it is suggested to
give presentation on basic knowledge on disaster risk
reduction. In the next presentation, the assessment tools
and its results are shared.
Action planning consists of three phases: 1) Listing problems
and actions to solve problems, 2) Categorization of the
actions, and 3) Planning.
Participants are required to share the developed action plan
with other participants and discuss more improvement.

In this workshop, the expected participants are school principals, teachers in charge of disaster risk
reduction, general teachers, school management committee members, parents, and community to
consider their school condition with stakeholders. University and/or NGO are expected to facilitate
the workshop.
In Step 1, the first presentation is suggested to give the basic knowledge on hazard, vulnerability, risk,
and disaster risk reduction. The second presentation explains the concept of the assessment tools like
CDRI and SDRA and show the SDRA results of each participating school. To enhance participants’
understanding, it is suggested to discuss strengths and weaknesses during showing the SDRA results
so that they understand the assessment tools and their strengths and weakness well. In the action
planning session, the participants are divided into groups based on schools. The first phase does not
use the format and each group discusses the problems and action to solve the problems. Next, the
proposed actions are classified into five categories which is the five SDRA dimensions. In the third
phase, each group considered responsible organization, support organization, cost, time, and
prioritization for each action.
Through the workshop, the participants can understand the process of the action planning and the
facilitators know the schools’ needs and opinions.
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Figure 6. Presentation

Figure 7. Action planning with the utilization of the assessment results

Figure 8. Action plan (Left: List of problems and actions, Right: Action plan with the format)
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4. Image Scenario Workshop
Overview and Purposes
For students and teachers who have the earthquake experiences, it is important to keep their
experiences in mind, share experiences with friends, family, and community, and think what they can
and should do for future disaster reduction. For students who do not have the experiences, it is
important to learn from past disasters, imagine what will happen if disaster occurs, and think what
they can and should do to reduce risks. Image Scenario Workshop aims to raise the awareness of
teachers and students through making drawings and essays.
Objectives of Implementation
 To remember the past disaster and image a future disaster
 To enhance the understanding the disaster situation and recovery process
 To utilize the scenario for improving school disaster management
Implementation Steps
Steps
Step 1: Explanation of
purpose of the workshop
Step 2: Grouping

Step 3: Making drawings and
essays
Step 4: Presentation

Explanation
At first, the facilitators need to explain the purposes of the
workshop to the participants.
The participants are divided into several groups according to
the disaster timing like 1) Disaster happening to 3 days, 2) 3
days to 1 month, 3) 1 month to 6 months, 4) 6 months to 1
year, and 5) 1 year onward.
Each participant prepares drawings and essay according to
the disaster timing of each groups.
Each group give explanation of drawings and essays.

The expected participants are school teachers and students and facilitators are university and NGO.
For disaster risk reduction, it is important to take actions before disasters. To achieve this, people
needs to imagine the disaster situation specifically. This workshop focuses not only emergency
situations but also recovery process. It is hoped that the participants express specific memories and
experiences if they have disaster experiences and that they imagine the specific situations if they do
not have any disaster experiences. Imagining specific situations is useful exercise for people to
consider what they should do before, during, after disasters.
Drawings and essays can be shared among the participants and with future generations. In particular,
people can discuss disaster situations, seeing drawings and reading essays.

Figure 9. Organizing the workshop
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Figure 10. Drawing

Figure 11. Essays
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Risk Perception and Housing Safety
Risk perception refers to people’s beliefs, attitudes, judgments, and feelings on the probability and
consequence of events, activities, or technologies. Scholars believe that people’s risk perception can
affect their preparedness for, response to, and recovery from disasters. Without a good understanding
of how people perceive disaster risks, well-intentioned disaster risk management policies and
interventions may be ineffective. Knowledge of risk perception may provide important insights about
people’s willingness to take precautionary actions and may guide government risk reduction policies.
Many researchers have studied the factors or determinants influencing risk perception. For example,
socio-demographic characteristics, such as age, gender, education, income, etc., were found to play
an important role in shaping risk perception of natural hazards. Previous experience with a hazard,
whether directly or indirectly, has also been frequently cited as contributing to people’s risk
perception. Some of the reasons for conducting risk perception research are to obtain inputs for
enhancing risk communication and for designing effective disaster preparedness measures.
Knowledge of individual and group differences in risk perception can be used to adjust interventions
aimed at educating about risk and encouraging effective risk reduction behavior.
One of the most influential empirical approaches in risk perception research is the psychometric
paradigm. In this systematic approach people are asked to evaluate the riskiness or safety of events,
activities, substances, or technologies using a numerical psychometric scale and results are calculated
using statistical analysis to determine the factors influencing risk perception. There are many risk
characteristics or qualities investigated in risk perception research. In the seminal study done in the
late 1970s, nine risk characteristics (voluntariness of risk, immediacy of effect, knowledge about the
risk to person exposed, knowledge about the risk to science, control over the risk, newness, whether
chronic or catastrophic, whether common or dreaded, and severity of consequences) were rated by
survey respondents. Succeeding studies analyzed other risk characteristics, such as whether risk is
preventable or not, whether many or few are exposed, whether risk is a threat to future generations
or not, etc.
In our joint research in Kathmandu, Nepal, we investigated how risk perception and protective actions
of the residents in Khokana changed after the 2015 Gorkha Earthquake. In Yangon, Myanmar, we
identified socio-demographic and experiential factors influencing risk perception related to fire,
earthquake, and cyclone in Pazundaung and Tamwe townships.
Whereas risk perception research started in the 1960s, there is still a scarcity of risk perception
research in many countries. Here is a step-by-step guide on how to conduct a similar joint research on
risk perception in other cities:
Step 1. Determine the study site
Find out if there have been previous risk perception studies conducted in the proposed study site to
avoid duplication. If a risk perception study is still needed, determine the relevant hazards to be
investigated. In our own research, we studied risk perception related to fire, earthquake, and cyclone
in Yangon but only to earthquake in Kathmandu.
Obtain a detailed map of the study area showing the houses, buildings, roads, and other infrastructure.
Demographic and other information should also be gathered, such as population, age and gender
distribution, education, household income, house types, house ownership, etc.
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Figure 1. Detailed map of the study sites in Yangon
Step 2. Form the joint research team
A transdisciplinary approach should be followed when conducting the joint research. The team should
be composed on professors and students from various universities, DRR practitioners from
government offices and NGOs, and residents of the study site. As the research will involve assessing
housing safety, it will be helpful if there are architects and civil engineers in the team, preferably with
knowledge of AutoCAD. As the psychometric approach will be used in planning the study and in
analyzing the data, someone who can do the required statistical analyses (mainly regression analyses)
should also be involved in the study.
Step 3. Prepare the survey questionnaire
There are two kinds of surveys conducted in this joint research: (1) a risk perception survey and (2) a
house measurement survey. In the risk perception survey for our research, we asked respondents to
rate seven risk perception items on a Likert scale of 1 to 5. These seven questions were adapted from
a previous study conducted in Taiwan (Ho et al., 2008).
1. Perceived likelihood: In the community in which you live, how likely do you think a destructive
fire/earthquake/cyclone will happen in the next 10 years?
1 Very unlikely
2 Unlikely
3 Neutral
4 Likely
5 Very likely
2. Threat to life: If a fire, strong earthquake (for example, magnitude 7)/ cyclone (for example, the
same as Cyclone Nargis) will hit this area now, to what extent will it affect your house and your
family?
1 Not serious at 2 A little serious
3 Neutral
4 Serious
5 Very serious
all
3. Effect on quality of life: To what extent will a destructive fire/earthquake/cyclone affect the
quality of your life?
1 Not serious at 2 A little serious
3 Neutral
4 Serious
5 Very serious
all
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4. Anticipation of financial loss: To what extent will a destructive fire/earthquake/cyclone bring you
financial loss?
1 Not serious at 2 A little serious
3 Neutral
4 Serious
5 Very serious
all
5. Dread/Fear: In general, how afraid are you of a destructive fire/earthquake/cyclone?
1 Not afraid at all 2 A little afraid
3 Neutral
4 Afraid
5 Very afraid
6. Knowledge of mitigation actions: Do you know the mitigation actions you can clearly adopt?
1 Very unclear
2 Unclear
3 Neutral
4 Clear
5 Very clear
7. Controllability: Do you think that you are capable of controlling a destructive
fire/earthquake/cyclone to avoid a huge loss?
1 Can’t control at 2 Little control
3 Neutral
4 Considerable 5 Can totally
all
control
control
We also asked other questions which can help us in interpreting and elaborating on the answers of
the respondents. The questionnaires used in the risk perception survey in Nepal and Myanmar are in
Appendix 1 and Appendix 2, respectively. The questions can be customized according to the situation
of the study area. A pretest of the survey questionnaire should be conducted. Some adjustments in
the wording of the questions might be necessary after the pretest to make them easier to understand
and to avoid ambiguity. In our research, the survey questionnaire was initially prepared in English but
was later translated into Nepali and Myanmar language by native speakers.
In the house measurement survey, house drawings and measurements showing the representative
housing typology in the study sites were also collected using the questionnaire shown in Appendix 3.
Step 5. Conduct the survey
The full survey should be conducted face-to-face with the respondents. In our case we recruited
trained research assistants who were graduate students in the Department of Civil Engineering of
Yangon Technological University (YTU). We accompanied the YTU students during the survey.

Figure 2. Members of the joint research team conducting the risk perception survey (left)
and the house measurement survey
Random or probability sampling could not be used in selecting survey respondents due to the
availability of the residents, the timing of the survey (daytime), and resource constraints. A
combination of judgmental or purposive sampling and snowball sampling was used instead. Street
leaders were requested to suggest household heads who might be able to participate in the survey.
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In the absence of the household head, an adult member of the household was interviewed. If no adults
were available, the interviewers move to the nearest household.
Using a confidence level of 95% and a confidence interval of 10%, our computed required minimum
sample size was 91 for No. 2 Ward (out of 1,616 households) and 88 for Byaing Kwet Thit Ward (out
of 1,079 households). Our actual number of respondents exceeded the minimum required sample size.
Raw data from the completed risk perception questionnaires were encoded into a Microsoft Excel
spreadsheet and analyzed using IBM SPSS Statistics version 25. The house drawings from the house
measurement survey were first made by hand and later rendered in AutoCAD.
Step 6. Analyze the survey data and report the findings
For our Nepal study, we compared two ratings (before and after the 2015 Gorkha Earthquake) to
determine in the changes are statistically significant. For our Myanmar study, we performed ordered
probit regression on the ratings and the socio-demographic and experiential factors of the
respondents to determine if relationships exist between them. We did the analysis three times (once
for each of the three hazards). The results of our Myanmar study can be seen in our paper published
in the International Journal of Disaster Risk Reduction (IJDRR), which can be accessed via this link:
https://doi.org/10.1016/j.ijdrr.2018.02.028. We also presented the results to the stakeholders in
various workshops.
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Social Fairness of Policies and Action Plans
1. Confronting Discussion Bias
1.1. Challenges
For a local community to enhance its resilience against earthquake and other types of disaster, it is
essential that local residents, municipal officers, researchers, non-governmental organizations (NGOs),
and other stakeholders engage in free discussion in local platform to explore effective and fair local
policy as well as such action plan. In the process of discussion, they can share their knowledges and
opinions one another and integrate these knowledges and opinions into the final policy/plan. However,
if some participants dominate the discussion or lead to a specific direction, while others hesitate to
express their opinion and keep silence, then the result of discussion might be biased: it might reflects
the opinion of the former, while neglecting that of the latter. When such a situation occurs, it is
difficult to make effective policy and action plan. It is therefore a huge challenge to all stakeholders in
platform to ensure the fair process of discussion in which all participants have equal voice.

One of causes that might create biased discussion is the sense of senior authority, which can be found
in many societies. It is true that the authority of the aged helps the young to learn traditional wisdom
and to sustain cultural heritage on the one hand. However, the strict senior authority is likely to hinder
people from developing new ideas to respond to the risk of disaster in their rapidly changing society.
For this reason, it is highly advisable to prevent or mitigate the seniority-based bias in order that not
only the aged but also the young can actively get involved in discussion.
1.2. Group Organization
The first step toward the prevention or mitigation of discussion bias caused by the excessive authority
of seniors is for the organizing/steering body in local platform to take account of this risk when
proceeding group discussion. There are three important elements: number, composition, and
presentation.






Number: Make a relatively small discussion group, which consists of, ideally, seven people at
maximum. (It is a well-known psychological fact that most people do not hesitate to speak when
the audience consists of six or less.)
Composition I: Avoid the situation in which the majority of members of a discussion group are
elderly or middle-aged. The ideal situation is that the members range from the elderly to
teenagers.
Composition II: It is one possibility that the whole participants are divided into different discussion
groups according to their ages. If talk groups are made based on the members’ ages, avoid the
situation in which participants feel that groups of the elderly are more significant and respectable
than those of the young.
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Presentation: When each group shares its results with the others after the discussion session,
select one of the youngest members as its presenter. Such selection would help modify the
traditional belief that the oldest member should represent the group.

1.3. Discussion Facilitation
A facilitator in discussion group can play a crucial role in preventing or mitigating seniority bias. The
following things should be noted at three stages of the discussion process.






Appointment: Select an elderly or middle-aged person rather than a young person as facilitator. If
the latter is in charge of chairing a group, the situation might occur in which the chair pays
excessive attention to senior members.
Preliminary instruction: Before the group discussion session starts, be sure to share the knowledge
with all appointed facilitators about what seniority-based bias is, what result it will predictably
cause, and how it can be prevented or mitigated. Major instructions for a facilitator are:
Rule I: Avoid the situation in which one or a few particular members dominate the discussion;
Rule II: Watch whether some members tend to listen to others, keeping silence in the process;
Rule III: Ask quiet members some questions such as “What do you think about the others’
opinions?” “Do you think there is any other issue or consideration to discuss?”
Feedback: After the whole process of group discussion and presentation, hold a meeting of the
organizing/steering committee members and facilitators. Collect the facilitators’ self-evaluation
on how they tried to prevent or mitigate seniority bias. Encourage them to think about how they
can develop their facilitating strategy at the next occasion.

1.4. Other biases
The seniority-based discursive bias is just one of many types of distortion that might appear in group
discussion. Other possible causes of bias include sexism (male chauvinism), racism (prejudice against
people of a particular race or ethnicity), caste system, and xenophobia. The organizing/steering
committee should be cautious about any type of social discrimination or prejudice that might result
in discussion bias. If it suspects that there exists a form of bias in the local platform, apply
recommendations made from 1.1 to 1.3. to the discussion process.
2. Preventing Legal Disputes
2.1. Challenges
In local participatory platform, a wide range of issues should be subject to deliberation and decisionmaking in order to enhance the community’s disaster resilience. Among issues to be included in
agenda are preventive construction of vulnerable buildings, evacuation map making, provision of food,
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water, and cloths, and shelter management. In addition to these, it is highly recommendable to
institute the system that is intended to prepare for legal conflicts that might arise among affected
people in the aftermath of disaster. This is because once a large size disaster occurs, a variety of legal
disputes are expected to appear. Which party should pay for the repair of a rented property damaged
by disaster, the owner or the tenant? When a damaged building’s structural defect is suspected, what
rights and duties do the building contractor, mason/carpenter, and resident respectively have? These
are just two among many issues that might appear after disaster occurrence.
It should be noted here that the expected frequency in which a particular type of legal conflict would
occur largely depends on the legal, economic, and social conditions of local life. This implies that
different types of conflict would arise in different societies, cities, and communities. For example, it is
expected that, assuming other things are equal, as more buildings and apartments located in a
community are rented, more frequently a dispute between the owner and tenant of property will
happen.
2.2. Arrangements
To institute a system designed to prepare for possible legal disputes in affected areas, lawyers,
especially those who are specialized in estate-related cases, can play a crucial role, and therefore it is
of top priority to invite such lawyers into the local platform project. On the other hand, the number
of lawyers who agree to participate in the platform might be severely limited. In such a case, it is
recommendable to invite law professors, paralegals, and even graduate students who study law. If
legal specialists are reluctant to join the platform on the pro bono public base but the platform has
sizable budget, then it is advised to pay for the legal profession’s participation.
Stakeholders of other categories including municipal officials, researchers in social sciences, private
business workers, and NGO members are also relevant to this purpose. Of course, local residents are
of the most importance because they are not merely those whom the proposed system is intended to
provide benefits but also those who have knowledge on their own economic and social conditions that
should be considered.
2.3. Identifying Legal Disputes
As mentioned in 2.1., the expected frequency of each type of legal dispute differs from society to
society, from city to city, and from community to community, depending upon the legal, economic,
and social conditions of local life. Therefore, the first thing to do toward a new system intended to
prepare for possible disputes is to identify what types of dispute might occur once a disaster happens
and to make the rough order of priority in dealing with the types. For this purpose, free discussion
among local residents, who know well their living conditions, is indispensable. Even more
recommendable is questionnaire survey if it is feasible.
Primary questions over which legal dispute might arise in the aftermath of disaster include the
followings:





Owner-tenant relationship: Which party should pay for the repair of a rented property damaged
by disaster?
Builder-resident relationship: If a damaged building’s structural defect is suspected, what rights
and duties do the building contractor, mason/carpenter, and resident respectively have?
Neighbor relationship: If a person’s house is hit by disaster, resulting that its component damages
a neighbor’s house, is the former person entirely responsible for the loss of the latter?
Debt relationship: If the building of shop/restaurant/office is destroyed by disaster and
consequently it is difficult for the owner cannot repay a loan, is the owner still obliged to do so by
the scheduled deadline?
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It is noteworthy that some of the questions mentioned above might not be relevant to a particular
community. For instance, in a traditional community where all residents have kinship or long-term
cooperative relationship, a conflict over compensation for the damaged property between neighbors
is unlikely to occur.
2.4. Mitigation and Assistance
Once all possible types of legal dispute are identified and the question of which type is more relevant
to the local community is provisionally answered, then proper measures should be taken. There are
three steps:






Collecting information: Organize a taskforce for the purpose of systematically collecting
information on what legal rules and procedures are relevant to predicted types of postdisaster conflict. The taskforce is to consist of both lawyers or the like (see 2.2.) and laypersons,
who are supposed to deliberate how technicalities of law should be explained in such a way
that the general public can understand them.
Sharing information: The aforementioned taskforce is requested to compile a handy booklet
in which legal rules and procedures governing each type of predicted conflict are briefly
explained in ordinary language. This booklet is printed and stored in municipal offices and
local law firms.
Assisting the disadvantaged: It should be noted that in many legal relationships, one party is
more advantageous than the other. In the context of post-disaster legal conflicts, tenant is
generally less advantageous than owner, resident than the building company, and debtor than
creditor. These disadvantageous groups frequently lack sufficient resource to claim and
exercise their legal rights. Therefore, it is essential in the perspective of social fairness to
support these groups, for instance, by providing legal consultation service with minimal fees.
A local platform can be the arena of deliberation on what mechanism of legal support for the
sake of the disadvantaged is feasible and desirable.
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Appendix 1.1
Earthquake Disaster Scenario – Ward 16, Lalitpur
It was springtime. The warm sunlight of the morning was there for the people who were busy
doing their daily chores this weekend. Some people who took this day of and went to have fun
whereas some children were right outside their house, on their garden, playing with whatever they
found fun. It was another average morning. The day was just about to start.
10:45 am. Everyone busy in their own works. The lights suddenly went off, and the dogs
started barking in an unfamiliar way. It felt as if the ground was shaking. Everyone started to hear
some weird noises that they had never heard before. They could not identify what happened. The
ground started shaking more intensely. The utensils placed in the kitchen started falling off their
shelves. The T.V in the room along with the cabinet fell down. Even the wall clock and photo frames
started to fall down. The glass pane in the windows started to crack and break. The ground started to
shake in such a way that people had temporarily lost their rational mentality. Some of them leaned
on the walls, some of them collapsed on the ground. While some people realized that this was an
earthquake and thus took safety precautions such as taking cover underneath their bed, table or
between the doorways, the others panicked and started running around carelessly. The roads were
narrow and the buildings were made around the Chowk. Due to this, the people running around places
like Bubahal, Daubahal, Nyakhachowk, Balifal, Sulihma etc. have been collided with each other, got
injured while some of them got hit by flowerpots landing on their heads and sometimes even the wall
falling atop them. Due to the narrow road, and the vehicles have collided on posts and even amongst
themselves. This has led to the roads being completely blocked. The couples who went to the temples
in Mangalbazar in order to hang out during their weekend suffered a tragic fate. 62 of them got buried,
56 of them were injured and the rest of them managed to escape. Most of the temples have been
destroyed in this place. Some have cracked walls, whereas the Pati Pauwas have also crumbled up in
some cases. The temples in Swath has been completely destroyed. The two houses that crumbled and
fell atop the motorcycles in Sanlha have completely blocked the path. Two people have been injured.
The roads that lead to Kisichowk have been completely blocked due to the buildings that have
collapsed in this place. In ward no. 16 despite its large area, there is lack safe open space. Despite this
people have been desperate enough to reside on this place for the moment. A lot of people have been
running around to reach these safe spaces
The earth stopped shaking. But the fear that got buried in the people’s heart still made them
tremble. A lot of people are panicking, yelling, crying and running around. The people are reaching out
to their nearest open spaces around Bubahal, Daubahal, Kayagunani, Nagbahal, Nyakhachowk, and
Nakabahil. They have all crowded to stay there under the open sky without any tents. The questions
remained. What to do? Who to ask for help? Where to go without any direction?
Due to the quake, the tragic event did not provide anyone the courage to go back into their
houses. Everyone has a gloomy face. Under the open skies, on the open fields, people have already
crowded. Some are searching for their family whereas some are worried about their relatives. After
an hour since the earthquake, Radio Nepal broadcasted a news, “A 7.8 richter earthquake having its
epicenter in Kathmandu struck early this morning.” This news was made possible to hear by someone
who had the battery powered F.M radio. The people who gathered quickly started gossiping among
themselves. Everyone said “Oh my god! Such a big shock”. They were much more scared at this point
now.
People did not want to go back home because they thought that the quake may return once
again. Due to the damage in network, they have not been able to contact their families and their
relatives. Some people went completely blank when thinking about the destruction that happened.
Some of them have been tense because they have no idea about their families and their relatives.
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Everywhere there was the sight of tilted roofs and cracked buildings. They even forgot what happened
to their own houses. The children have been traumatized and are now crying. The elders are chanting
the names of the gods. There is no condition to drive any vehicles or even ambulances. The people
who got injured while they ran away got treatment from people who had some basic training. There
is still lack of medicine. The cabinet in the pharmacy fell down and now there is a major shortage of
medical supplies. The energetic youths have managed to pull out the ill people, the elders; and women
and children to a safe space.
Its evening now. The people have gathered and made arrangements to feed themselves.
There is no lights due to load shedding. The people relied on torchlights, candles and backup inverters.
The parents started by feeding their children first. Some of them went to feed the elders and the sick
ones. The lack of tent made it quite impossible sleep. The night past with everyone enduring the
mosquito bites.
The next day
The people who gathered the next day were trembling with fear. The gathered all their food
and started to setup things. The people decided to share everything in this time of tragedy. Exactly at
12:00pm, Radio Nepal made its broadcast. “Today morning, exactly at 11:45 am, there was another
earthquake that marked 6.8 on the Richter scale. The epicenter being Sindhupalchowk.” In Nakabahil
Tole the houses that were suffering from cracks had now been completely destroyed. The damages
dealt at this moment did not bring about any casualties as the areas that had been damaged had
already been evacuated. The people were now even more afraid. They were worrying if the quake
might come again, and discussed it amongst themselves. The people had only heard of the earthquake
from back in 1990, but now they had the first-hand experience. The shaking of the ground, the houses
and even the transmitter poles, made the people of ward. 16 even more frightened.
The Ministry of Home affairs encouraged people to stay calm and patient. They also insisted
that people involve themselves in relief and retrieval work. The sudden happenings has been quite
difficult for the government to take care of. They have not been able to set up search and retrieval
services; they have not provided sufficient equipment. The victims have been patiently waiting for the
government to provide some kind if assistance and aid. Some have also been criticizing the
government. A lot of them have not been able think properly on this scenario. The sun was coming up
this morning. No one has been able to sleep due to the aftershocks and continuous mosquito bites. It
was quite difficult to work when everyone was sleep deprived. Everyone was still afraid. The trained
professionals from Karyagunani, Daubahal, Bibahal, Nagbahal, Nyakhachowk and Nakabahil have all
gathered in Nagbahal Tole to discuss about the relief and retrieval procedures. They then started to
take care of the elders, children, disabled, and the ill ones; appealed for assistance, and went to search
and retrieve the ones who could’ve still been buried. Everyone held themselves responsible for what
they were capable of and went to provide assistance. Some assisted in taking the injured ones to the
hospital, some helped in preparing food and some went for the retrieval task.
Search and Retrieval
At first everyone started collecting data of the people in their own Tole. Then they collected
data that involved identifying the hazardous places. Then they counted the number of buildings that
were affected. After that they proceeded with the retrieval. They cleared out the blocked roads. In
Kisicho, they cleared out the narrow streets and checked if there were people underneath the
collapsed buildings. They were not able to find anyone. In Mangalbazar, the temples that fell down
had led to a lot of casualties. There were 62 dead, 83 injured, 58 buried, and 52 of them had been
completely injured to the point where they lost their members. From Swath Mandir, around 19 injured
people were brought out. From the Dhungedhara in Mangalbazar they were able to bring out 21
injured people. These injured ones were sent to the hospital.
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The narrow roads, surrounded by houses. There were houses made out of clay, cement or
even R.C.C. The houses built by R.C.C were apparently too tall, and went beyond the calculations and
the initial recommendation. These buildings had been shaken by the telephone towers and thus their
walls had fallen out on the streets. The road from Patan Dhoka to Mangalbazar had been completely
coated by the cracked cement and mud; the broken tin roofs and other debris. The people were able
to clear these debris and made it easier to pass through these streets. From Gabahal to Mangalbazar,
the situation was quite similar. 8 people had been injured because flower pots fell atop them. In
Nakabahil, people who were locked indoors because their door was jammed got assistance soon
enough. A nurse who used to live in Nakabahil died in Kasthamandap, whereas a girl living in Jombahal
died when the Darahara collapsed. A lot of people were outdoors and from those people, 34 of them
died when the temples started falling down. A girl from Banabahal broke her leg as she tried to run
away. From Mahapal to Ilakhu, then to Ticchugalli, then to Balukha the debris that covered the narrow
streets all the way up to Purna Chandi, Gabahal, Mikhabahal, Patan Dhoka, Nakabahil and finally
Magalbazar. This made the retrieval work quite difficult in these places.
There is a lack of drinking water. The people who have gathered worry about the unavailability
of water. The quake has destroyed taps and pipelines. Different social organizations have been
supplying water through water tankers. The people have been relying on wells because the
Dhungedhara had been completely dysfunctional at this stage.
The electric poles had fallen down and thus there was no power supply. Everyone has been
depending on torchlights, lanterns, and inverter backup. The telephone services have been completely
unavailable. People have not been able to know the whereabouts of their relatives. Due to the lack of
mobile network, people have not been able to access any information. The electricity service is
completely shutting down and the newspapers are not getting published. In addition to that, the
buildings that have been damaged has made it impossible to do any machinery work. People have
been relying on the small FM radios that run on batter. The FM stations have been constantly
broadcasting news based on the earthquakes. Due to the earthquake, the media is broadcasting
religious chants and prayers rather than entertaining music. There has been a lot of awareness
programs that encourage people to stay calm and collected.
The girl from Nakahbil, who died in Kasthamandap was cremated in the Sankhamul Aryaghat.
Many others were also taken there to be cremated.
Due to this earthquake, a lot of people in ward no. 16 became very terrified. Some have been
hurt because they lost their loved ones in this. Others have been disheartened because they lost their
houses which they had built from the money they saved up during their entire lifetime. The arrogant
attitude back then that encouraged them to not leave out a 1-inch gap while building their house, has
cost them a lot on this day. They are all living with regrets at this moment.
The people working for relief have been going to related places and bringing in tarps and
medicine for the people living in those open grounds. They have also set up tents, especially for the
children, elders and the sick people. The elders are chanting hymns and prayers. The youth are
providing assistance during night time. Everyone is working together to feed each other. The trained
people are wholeheartedly involving themselves in first aid. The children are looking in awe and the
people get even more traumatized after each aftershock.
One Week Later
It has been a week since ward n. 16 experienced the quake. There was the atmosphere of
tragedy and confusion. Even if there was lookout all day and night, theft and robbery was still
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prevalent. A rumor of another earthquake coming up made people even more terrified. The
aftershocks are still constantly occurring. The showers of this spring has made it uncomfortable as the
water trickled down the tarps. People were left in confusion, there was no way to return back home.
Ward no. 16, being the part of ‘The Disaster Management Committee of Lalitpur’ decided to verify the
total casualties. In ward no. 16, there were 1053 houses made of mud and clay, 170 houses made of
cement, and 396 house made using R.C.C, giving the total of 1619 houses. There were 2496 families
with 6419 females, 5646 males giving a total of 12166 people. The survey to calculate the casualties
limiting to this data was initiated.
During the survey, it was figured out that in Nakabahil, Nyakhachowk, Balifal Nyadhal and
Nagbahal, there were a total of 396 houses that had been cracked. In Sanlha, 3 houses were
completely destroyed. Whereas in Kisichowk, 6 houses had been taken down. In ta:ja, one house
suffered a similar fate and 4 of them went down in Nakabahil. In places like Karyagunani, Daubahal,
Bubahal, Nagbahal, Ikhalakhu, Gabahal, Jombahal, and Banabahal, 902 mud houses were considered
to be unsafe for living. 119 houses made out of cement were cracked, 288 R.C.C homes were damaged.
120 women along with 90 men were injured. People who lost were seriously injured, especially the
ones who were under the collapsing temples in Magalabazar reached a total count of 31 women and
46 men. The survey also found out that Krishna Mandir and Bhimsen Mandir had been cracked in some
places. The Swath ko Mandir had been completely destroyed. The labeled hazardous zones were
Sanlha, Nakabahil, Nyakhachowk, Akibahal, Nagbahal, Jombahal, Dhapgaal and Banabahal. Due to
majority of houses being made out of mud and some being made out of cement, in addition the
narrow streets in these places, the Lokakirti Mahabihar in Nakhabahil, Yashodhara Mahabihar in
Bubahal and Mandimandap Mahabihar in Patko have all faced casualties.
The places that did not face a lot of casualties are Horizon Boarding School in Dhapgaal, Health
Building (Swasthya Bhawan) in ward no. 16, the public health building in Nagbahal, and the Mahapal
Swasthya Simiti in Mahapal. The surveyors collected data of all the casualties and were ready to
publish these data. The second survey was conducted by the Lalitpur District Natural Disaster
rehabilitation however the data collected was quite same. A District Disaster Victim Relief Body was
setup which aid to provide relief and aid. However, the actual time to provide this relief was never
allocated. The power lines have not been repaired. The nights are quite dark, people are still relying
on torchlights, candles and lanterns. They have been living on these overcrowded camps; they rely on
beaten rice and instant-noodles for food and have to wait for their share of water that the tankers
provide. A few shops have been opening, but due to the lack of supplies, the prices have peaked. The
lack of medicine has led the injured and the sick people to struggle a lot. The children who are hungry
have been crying, the old people are praying. Life has been quite difficult. The news in the radio tells
how the relief supplies provided by foreign nations has been quite frequent, however the people have
not been able to receive it. Due to the lack of transparency in collection and distribution as verification
of these relief supplies, people are also concerned as they suspect that it might have been sold to
someone else. Some rumors also suggest that these supplies have only been distributed to the
relatives of the suppliers. The people are all disappointed as their concerns and fear keeps increasing
as they wait patiently.
A month later
The days started to revert back to normal. The people have not forgotten about this
devastating earthquake. The people in camps of Karyagunani, Daubahal, Bubahal, Nagbahal,
Nyakhachowk and Nakabahil have started to get ill. The people with pre-existing sickness have been
affected even more. The Natural Disaster Relief Committee published the data it collected. They
published all the casualties that happened withing ward no. 16. They had published the names of the
victimized families, however some were complaining because their names did not get included.
According to the decision of the government, the people were provided with an initial compensation
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of Rs. 30,000. The people have been slowly returning back to their homes. The people who have lost
ther homes are still living in the camps. The camps were also once surveyed to figure out the issues.
Awareness programs relating to health and sanitation was promoted in these camps. The people
however are quite dissatisfied and angry because the government has not been able to provide any
assistance or relief. The people are using external pillar support on their houses in order to strengthen
it and to prevent it from collapsing. Some houses made out of mud were so shaky that it was not
possible to reach the upper floor. This has made it quite necessary to use these support pillars. People
from these camps have used these pillars by placing them on the streets and have started living on
the ground floor of their houses.
This was a rainy season and thus people were having quite a difficult time. The cracked houses
being exposed to rain has made the situation even worse. The earthquake was already a problem of
great magnitude, but now due the rainy conditions, people have not been able to think on what they
should do. The people living in camps of Daubahal, Bubahal, Nagbahal and Nyakhachowk have been
troubled by cold weather and diseases such as diarrhea. The lack of tarps to cover the cracked roofs
has made it very difficult for the people trying to live indoors. Despite all the problems that have come
up, the people are desperately putting in effort into making their situation slightly better. The pillars
were set in such a way that two cracked buildings were supporting each other. Even now, aftershocks
are quite prevalent. People have been so confused that they have forgotten that the pillars might fall
and injure them. Due to these pillars on the roads of Gabahal, Mahapal, Ikhalakhu and Nakahbahil,
transportations have not been able to make their way through. It made it quite difficult for people to
travel. In addition to that, the electricity supply had not been initialized yet, and thus the people
making their way during night time often got injured as they crashed into these pillars. Finally, the
victims were getting their relief compensation. They were all verified using their ‘Ownership Papers’
and their citizenship. After this process, they were provided with the relief fund. Some people used
this fund to setup pillars to support their houses. Some people even complained that the fund was not
adequate. While the compensation was not enough to set up pillars for everyone, some decided they
should use it for purchasing medicines and giving themselves some treatment. With a disastrous
memory that will never get off their minds, people still worked in order to ease their daily lives. The
temples in Magalbazar such as Krishna Mandir were also supported by pillars to ensure safety of the
surroundings and for the conservation of such religious symbols.
6 months later
The people who suffered from a disastrous earthquake have been getting into normal lives
progressively. It has been over 6 months since the quake occurred, however the traumatized hearts
have still a long way to go before they get over this feeling. The offices have already reopened followed
by schools and other educational institutions. However, the office works have not taken the same
pace as they used to and the students have not been able to focus that well on their studies. The
reoccurring aftershocks has made people frightened quite often. The people had not erased the tragic
memory from their heads. The cracked houses are suffering even more due to the aftershocks, this
has led to frequent falling of bricks, mud and other construction debris. The people have not been
able to clear up all the bricks and mud form the roads and the people living in camps have not found
a proper way back home.
The winter season has already made its appearance. The elders and the children have been
diagnosed with pneumonia due to the cold weather they endure. Some people are already feeling ill
due to the cold. The government started to supply warm clothes and cover as well as further
compensation for these people by validating their victim cards. There were complaints saying that the
victims were getting further victimized.
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The old people having heart problems were victims of the cold and passed away. The relief
workers and the social service workers are still working day and night to provide service and
assistance. They are clearing up the roads and doing that they can, such as breaking down potentially
threating buildings, providing sanitation assistance and participating in cleanup programs, and
distribution supplies. In these six months, people saw a lot of news things, experienced something
completely new, and learned quite a lot. Even in this cold condition, people are still residing in the
camps of Daubahal, Bubahal, Nagbahal and Nyakhachowk. Despite the improvement in electricity
supplies, the people still do not get enough because of lead shedding. Drinking water supply has still
not been properly managed and the pillars supporting the walls of the houses is an additional burden
in this case. The people in the camps and even the ones who have returned home are staying close
and relying on campfires for heat. The cracked houses have not been repaired, the media only shows
information about the earthquake, leading the traumatized hearts to become further afraid. Despite
the circumstances, they have to withstand this cold, and now holding their hearts, they have gone
through this cold winter.
One year
The people went through a year after the devastating earthquake. However, some people are
still living in camps. Some people have involved themselves with the repair and reconstruction of their
houses, however the lack of supplies has made it quite difficult to do so. The labor is also quite
expensive and rare. The houses are not completely destroyed, nor are they suitable for staying. The
people are under some major dilemma in this case. However, a lot of buildings have been told to be
destroyed and most of the people whose houses have been damaged have not been able to afford to
fix their situation
The Government of Nepal’s Central Bureau of Statistics decided to conduct a survey. They
decided on sending engineers to inspect the condition of the earthquake victims. Due to this step
taken, people also arrived on ward no. 16. The inspection started from Gabahal. The data recorded
was to identify the buildings and their level of casualty, with high level casualty, medium level casualty
or low level casualty. Houses made of out mud had been considered to be highly damaged and
constructions made using R.C.C had only displayed cracks and tears. In Gabahal and Bubahal, a total
of 205 houses were damaged. In Mahapal, Ikhalakh and Patt, a total of 87 houses were damaged. In
Dhapgaal, Dubahal and Kisichowk, a total of 96 houses had faced casualties. In Nakabahil,
Nyakhachowk, Dhalayacha and Kwalkhu, the number of houses that were damaged reached upto 53.
In Kwalkhu, Kobahal and Swathh, there were 67 buildings that suffered the same fate followed by 23
of them in Mangalbazar which included religious and historical temples as well. The areas with high
risks were the insides of Nagbahal, Bubahal, Salichen, Dhapgaal and Nakabahil. In conclusion, they
decided that this area was a hazard. There was a lack of open space, especially because of the crowded
buildings and the narrow streets. The houses made out of mud, careless constructions despite the use
of R.C.C, careless placements of power lines and power along with such similar factors made this place
a hazardous zone.
After the survey, the victims’ names were published. Apparently there were a lot of
complaints saying that they were missing the names of some of the victims. The people who had their
names in the first and second survey, apparently did not see their name during this one. Even if
someone from Sanlha lost their house completely, they did not see their name in this list. The
government started providing relief fund using the installment method. Their intention was so that
the victims can help rebuild their houses and thus they did not include someone who had more than
one place to reside on. The lack of ownership papers also made it invalid for registration in order to
receive the relief fund. In the case of two siblings that have lived separately for some time, only one
of the names got published and this caused further problems. Despite all the casualties and
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destruction out there, the government not being able to provide proper care to its citizens led to a lot
of commotion.
The ones who had their names published could easily access the funs whereas the people who
did not get their names published along with the people who did not have their ‘Ownership Papers’
could not find a way to fix their problems. A lot of people start complaining after this. The ones who
received their first installment from the municipality were entrusted to demolish their houses if they
were in poor condition and rebuild a stronger one. But due to the insufficient relief fund at this stage,
a lot of people did not take down their houses despite the damage it had taken. The people did not
go for the second installment. The people were quite confused as they could not clear out the debris
and rebuild the houses even with three installments. The high prices of construction equipment along
with the expensive manpower has made it nearly impossible to proceed with the recommended plans.
A lot of people used the first installment to repair their existing houses while a lot of them went in
without even repairing it. The support pillars are still prevalent, even in temples. The camps have not
been cleared out even till date. That was the story of the devastating earthquake.
2 years
2 years since the earthquake. The people are finally recovering from the traumatic experience.
They are now proceeding with their daily lives. They aftershocks don’t have much of an impact these
days. The government along with other organizations have put forth programs to teach earthquake
safety precautions to the public. It involved various other promotions such as the encouragement in
building earthquake resistant housing and its procedures.
The ones who had the financial stability proceeded with rebuilding their houses. The ones who
could not afford to rebuild, started to repair their houses. The municipality provided the benchmarks
and requirements to build an earthquake resistant housing. And they encouraged the use of such
methods for the next houses that were to be built. Soon enough the supporting pillars were removed
and the roads were clearing up much faster. The difficulty has been seen while trying to demolish
buildings that are attached next to each other. For example, the split siblings had a really hard time in
trying to rebuild or repair their houses. The banks have not setup a load giving system till date. This
has made it quite difficult to carry out further constructions. Some people have not been able to get
any financial aid from banks because they don’t have sufficient credit to prove they can repay it. Some
people have put in their own houses for deposit in bank and accepted the interest rate provided by
the banks and moved on with the construction of their houses. A rebuilding authority was established.
This authority did proceed with the goals in mind, however the implementation has been quite a
problem. Due to the delay while receiving the first installment and getting the loans, the rebuilding
task has been quite slow.
The temples and other religious structures that have been damaged in Mangalbazar have
been subjected to repair and reconstruction with the assistance from foreign governments. The
reconstruction of these sites have acknowledged the uniqueness of the preexisting temples and are
being rebuilt with that idea in mind
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Appendix 1.2
Earthquake Disaster Scenario – Ward 21, Lalitpur
Nanimaya was born in a low-middle-income family in Chapagaun, Lalitpur. After marrying to
Krishna Maharjhan, of Lalitpur Municipality Ward No. 21, Khokana, she now lives with him at their
house at a place called Nanicha in Khokana, Lalitpur. In this small house, lives a small family consisting
of an old mother, her husband and their son and daughter. Nanimaya works as a teacher and this
Saturday, she was busy with her household work since the morning. After completing her work in the
kitchen, giving her children a bath, she left her children under the supervision of her mother in law,
and went down to Tilsi Farm to dig up some potatoes. Because it was a small farm, and did not have
as much potatoes, she decided to go down there on alone. But immediately after she started digging
up, she got shook and fell down on the plants itself. She looked around, wondering how she fell down,
despite knowing that no one was there to push her. Around the place she saw people falling down
and some of them mumbling. She was quite intrigued and while trying to figure out what was
happening, she saw water sprouting out from the ground, dust covering her surroundings, and people
panicking and running away. At this point she remembers that she once heard this place was prone to
volcanoes. She was shocked and in an instant tossed away all her tools and headed to the point where
the water kept sprouting. But the place she was trying to get a foothold on, made her even more
scared as she saw sand and water continuously shooting up from the ground. Being completely
frightened by what she witnessed, she started crying and ran towards the road.
In a moment, the ground was started to soak, the sand coming from underneath the ground
became visible; and from behind Khokana, Bungamati, and Bagmati, a loud roar could be heard,
followed by a cloak of dust. The ground kept shaking. Now she realized, it was not a volcano, but an
earthquake. She dropped down everything she had, even the little bit of potatoes she had managed
to collect, and ran towards her house, thinking about her children and desperately trying to make a
phone call with her husband. While she was running, she could see the trees swaying violently, the
power cables swinging strongly, the land cracking; the dogs barking, running away from all chaos. The
Chodle (community house) had been turned into ruins. It was chaotic everywhere. It was unlike
anything she had ever experienced. She was constantly worried about reaching her house. When she
reached Bakhaate, she saw buildings that were completely devastated, the telephone poles fallen
down. This made her think if something happened to her own house and her family. She was getting
paranoid each second, having thoughts what if she got herself under some falling debris? No matter
how fast she wanted to run, she could not do so. Temples had become rubbles. The ground was still
shaking and the atmosphere of panic created by the people made Nanimaya confused on what route
she should take on her way home. She initially took the route from Kutuphuku but had to rely on the
road available in Nayajho Tol because the one in Kutuphuku was completely blocked by debris. Afraid
of getting crushed by the temple in front of her, she looked at it as she made her way through. As she
came across Choyalchi, she saw eight people trying to recover old men and children who got buried.
Some were asking help to evacuate their family members. She tiied her best to ignore all these and
kept running towards her house.
After crying, tumbling and struggling, Nanimaya managed to reach Thalachi in about an hour.
Most of the houses there were destroyed. When she was able to see nothing but rubble and only a
few houses that stood strong, she could not identify her own house. (Comment: the author jumps
from past tense to present tense and to past tense without logic. Use of present tense in this text is a
mistake in original language. So use past tense while translating). She screams and calls out for her
family. She looks at her own house and sees that the upper floor had already been destroyed
(comment: crumbled might be appropriate). The rubble has made it unable to open the doors, she
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looks around and sees that it’s quite similar with everyone. She asks for the whereabouts of her family
but none can answer. After all, they were struggling with the same problems she had.
She wondered if her mother, her children, and her husband were at the farm. She wandered
Gale, Narangle, Thalachi ko Ujada looking for them. The path she tried to take was already narrow,
but now it had been worse due to all the debris. However, she kept on going. She went through
Ujaade, then to Narangale and to Gale in order to look for them. She asked most of the people out
there whether they saw her relatives, but none of them could actually give an answer. Again she ran,
from Bakhate to Samlako, then to Pampa and finally towards the ‘bus park’. In an open place a bit
above the bus park, she saw her daughter with one of her neighbors. She rushed in, hugged her and
started to cry. Immediately afterwards she asked about the rest of the family. The neighbor told
Nanimaya that Nanimaya’s mother and her son went along with each other to get something to eat
leaving Nanimaya’s daughter in the hands of the close neighbor while Nanimaya’s husband went out
roaming for some reason. Nanimaya panicked even more as she found out that her family may be
under the rubble of her home. She left her daughter once again to her neighbor, and rushes home to
look for her mother and her son. She tried to call her husband but Mobile phones did not work as
everyone tried to make a call. This made her even more stressed. She reached home and yelled for
help. She asked people to assist her in removing the rubbles piled up at her front door. In a while, she
saw her mother, with wounds on her head and on her hand. Seeing her mother alive gave her a sense
of relief and courage. She asked her about her son. Her mother told her the entire story of how she
had him on her grasp during the quake. She mentions how she was holding his hand and tried to
escape with him. Apparently the boy was not able to get down the stairs but leaned on it. At this very
point, the construction above them fell down and hit them. Nanimaya’s mother fell down, but did not
see her grandson. Alarmed by this, Nanimaya and other folks went inside to find her son, but at this
very moment the aftershock hit the ground. This made everyone tremble and they rushed out. With
the assistance from other people, Nanimaya took her mother to the place where her daughter was
waiting. She left both of them together and run as she cried. She tried to get faster, in the hopes of
finding her son.
Because of frequent aftershocks, people were restricted in going into the village. However,
Nanimaya forced her way through. Seeing her determination, her neighbour did not have a choice
other than to follow her. They found that the upper floor had been completely destroyed. With
everyone working hand-in-hand, they were able to clear the debris. Underneath the piles of concrete
and bricks, Nanimaya found her son. He was completely unconscious and bleeding from his nose and
his face. Seeing her child in such condition made Nanimaya lose her cool. She screamed and went to
retrieve her son, put him on her lap and started to stutter and cry. Her neighbors were concerned
about being there. They convinced Nanimaya to take her child along with them and proceed to the
open area. Another aftershock made one more building collapse along with the rest of Nanimaya’s
house.
Nanimaya tried to take her mother and her son to the hospital, but the lack of ambulances or
any other vehicle made it pretty much impossible to do so. As it’s a Saturday and the health posts and
pharmacies were close Unable to access to even first aid, she started to cry once again. Later,
neighbours decided to take all the injured ones including Nanimaiya's mother and son to Patan
Hospital. On her way to hospital she tried to call her husband and her maternal home, but no contact
could be made.
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The hospital was quite afar from the village and it was a struggle to reach there. The hospital
was already crowded, even from the outside. Some had injuries on their head, some had broken limbs,
and some had their eyes pierced. Many of them were unconscious. Some of them were arriving on
ambulances or any other vehicles. With a huge crowd and continuous aftershock, the people were
being treated even outside the buildings. It took quite some time till the doctors could see Nanimaya’s
relatives.
Nanimaya’s mother received some aid for her minor wounds and was informed that an x-ray
of her leg might be necessary. Since there was only one place to do this, they had no idea when their
turn would be. The doctor then looked at her son, and informed them that he had already passed
away. Upon hearing that, Nanimaya was speechless for a moment. Having no information from her
husband, seeing her wounded mother by her side and finding out her son was dead. She could not
handle herself. She immediately started to cry out loud. Because she was crying out loud for so long,
one of her neighbors comes towards her and asks her to calm down. He shows how the people around
there are experiencing similar things and thus the priority would be to tend to her mother and look
for her husband. This helps her cool down a bit and she gets up to take her mother for her x-ray.
After waiting for hours until the x-ray report, they figure out that Nanimaya’s mother had
broken her bone near the knee. A plaster was recommended and they went along with the doctor’s
advice.
The government of Nepal announced that the government run hospitals are to provide free
service to the ones who were victims of this disaster. Nanimaya did not have to pay anything for this,
not that she could at this moment. Being unable to bring home her mother and her daughter,
Nanimaya forgot to eat, drink, sleep or even be afraid. She kept on trying to contact her husband,
while she lied on the cold floor all night.
The next day
With the help of her neighbours, she brought her tended mother, her small daughter and body
of her deceased son. The moment she reached her home, her close neighbors told her about
Nanimaya’s husband. Her husband, who went to hangout with his friends, got buried with them under
their friend’s house. With all the misery surrounding her, this news gave another shocking burden on
top of her. She stutters, and yells and cries, eventually fainted. The viallage people had already
managed to take out Nanimaya’s husband's body from under the rubbles. The houses did not have
ample space to hold the bodies, so they relied on the nearby Narangale. The bodies were to be taken
into the cremation site but the chaos surrounding the place was enough to confuse everyone present
there. The Ghuthiyars were also struck by chaos and were here and there. The things needed for the
holy cremation were also displaced. Despite all the problems at hand, the bodies needed to be
cremated. With the help from all the people, they took all of it in a car, and took it to the place. With
a lot of people dying at this case, and a lack of resources, everyone agreed to cremate all the fallen
souls in one go.
Nanimaya has only partly conscious at this point. The moment she gets on her feet, she cries,
yells and passes out once again. Her daughter, and her injured mother, both of them are sobbing as
well. The people who saw her miserable condition tried to calm her by telling that others have suffered
the same fate as her. She gets a hold of herself for a while, but the moment she thinks about her
husband and her son, and not being able to see their faces one last time, she collapses once again.
The relatives who returned with her from the Ghat tried to console her. Her brother arrived at the
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scene. Getting a sense of relief and support, she hugs him and sobs again. Her brother pays his respect
to his nephew and his brother-in-law. Nanimaya builds up some courage and mentions that the main
priority at this moment is to take care of her mother and her daughter.
She finds out that her maternal home had been destroyed but the fact that there is no fatality
gives her a sense of relief. The night closed in. Since yesterday they were clueless as to where to eat
or sleep. Now, it was a bit of a problem to spend the night. People brought in some tents, sacks, pieces
of plastic, bamboo poles; simply anything they could get their hands on. They then built a shelter for
everyone. They had it built in the farms of Gale, public places in Bakhate, in the fields of Narangale,
and in the remaining public places in Ujade. Because she was in the hospital last night, she does not
even have shelter for today. Rather than the sorrow she felt for her lost husband and her son, she
started weeping as she was worried about taking care of her mother and her daughter. Understanding
the pain they were going through, their neighbors invited them over to spend the night under their
tent. Nanimaya considered them to be godlike and with the feeling of support that she felt, she took
her mother and her daughter to spend the night in there. Her daughter was crying because she got
hungry. The neighbors still share the little of the food they made. Rice and potatoes were what they
were given but Nanimaya had already lost her appetite and decided to refuse the offer.
No more house, no more of her son, a small daughter, an injured mother who can’t take care
of herself. Nanimaya felt as if she should take all of them back to her birth-home, but even they had
lost their house and were living under sheds and tarps. Perplexed by the environment she had,
confused on where they would be living the next day, what they would be eating, and how to complete
the KarmaKanda of her deceased husband and her child made her sink in deep thoughts. She broke a
tear and remained seated right where she was. The shed was small, there were no covers to put on
while sleeping. Despite all that, she kept on sobbing and went through a night of mosquito bites.
A week later
Because her house was in complete shambles, Nanimaya had set up a shed in a nearby farm
belonging to someone else. After digging through her house back in Narangale she managed to pull
out some tarps and blankets. After using all of the torn tarps, plastics and other broken bamboo pieces,
she managed to construct a small shed for her family. The schools, Gumabas, and Bihars hosted people
who required assistance and a place to settle. It was actually only people who had power and authority
that could actually settle in a space like such. Nanimaya in the other hand did not get this opportunity.
She went back home and pulled out a tin box of rice. It had already spilled a lot and was half empty.
She had no kitchen utensils and her neighbor gave her some including a huge pot, a small tea cooking
pan and a small plate. She cooked her meal in the huge pot, made some vegetables in the small tea
pan and started to eat. The 7 day KarmaKanda ensured that her relatives provide some assistance,
bring her food. This made feeding her family one less thing to worry about however the lack of cooking
utensils, a place to sleep, covers to put on while sleeping, water and even bathroom made the
situation quite difficult. Adding on to the burden, Naniyama had her periods at this very moment. She
did not have any sanitary pads and thus relied on pieces of cloth. The lack of water made it very
difficult to take a bath or wash her clothes. An effort to collect food and clothes for the earthquake
victim was initiated and maintained. But due to the fact that even a majority of people within the
valley were having a hard time on their own, the collection was not as fruitful as hoped. The people
living in a temporary stage received tents provided by Red-Cross. Nanimaya was also able to get one
for her family. Nanimaya used this tent to strenghthen the shed she built. Immediately after the quake
there was a windy atmosphere and even some rain. Nanimaya had not been able to live peacefully
but after receiving this new tent, she has a better place to shelter her family and herself. It was quite
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troublesome to get hands on the food provided. It was the strong ones who got the most of it and the
people who were waiting in line and waiting for their turn got little to nothing. This raged conflicts
within the people themselves.
One month later
Nanimaya’s mother and daughter are now ill. A lot of people living under these temporary
shed have become sick. The rain during the month of Jestha has made most of the terrain very
slippery. There is no proper provision of toilets. People have been digging pits, enclosing it with a tent
and use it as a temporary toilet. The stench that comes from this has made it extremely difficult to live
under the sheds the people have built. The muddy terrain outside the place has made the insides quite
dirty and difficult to clean up, especially due to the lack of water. Some organizations have provided
the people with drinking water. Nanimaya has been drinking the water provided by these
organizations. The people who have water containers have been able to store water for themselves
but for someone like Nanimaya who has no provisions, she struggles to store ample drinking water for
cooking or drinking. The lack of basic necessities such as food, water, and clothing has made the
situation chaotic. Nanimaya has been taking showers in periods of months once she gets water from
someone else’s well. The lack of water, leading to poor sanitation has made the scenario very
disturbing. With people getting sick by fever, diarrhea, jaundice and some even suffering from typhoid
and pneumonia.
Since a past few days, the ward in which Nanimaya lived in has been exposed to some public
awareness programs. Organizations, whose names are heard or unheard of, have shown up with their
efforts for public awareness. While some tutor about diseases, some tutor on water filtering, and
some on sanitation and cleanliness. Whole some have arrived for genuine community service, some
have just done it in order to use up the organization budget with the aim that they will get more
donations from the donor.
Nanimaya did not have enough money to tend to her ill mother and her daughter. For that
reason, she also relied on the health camps set up for the earthquake victims. Due to multiple
aftershocks and constant showers, Nanimaya was not able to do a lot of work. She just ate what she
had an spent her day. During this period, Nanimaya completed thr 12 din ko kaam of her husband.
Her relatives and the villagers have assisted her a lot. Due to the fact that her birth-home had been
destroyed as well, she did not get much support from there. The family out there was also living under
sheds and facing the same hardships.
6 months later
This great earthquake has brought a major change in the lifestyle of people living in Lalitpur.
The ones who died, simply died. But the ones living are still living under a great burden of whatever
they went through. Nanimaya is one of those people.
It has been over 6 months since Nanimaya lost her husband and her son. A major change has
come into her lifestyle after this event. She has not been able to clear up the debris of her own house.
The farmland where Nanimaya has set up her shed has been requested to be cleared up by the
landowner because he needs to resume his farming. Some organizations initiated a program to build
shelters made out of tin. Nanimaya also had the chance to build a tin-shed, however since there was
no proper land, this could not be completed. She decided to rent some land belonging to someone
else right behind the bus-park. She got 0.5 Ropani worth land for an annual rent of Rs. 50,000. She
then built a shelter out there. The shed however, needed to be built based on the same design
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instigated by the organization. Nanimaya had to take an approach that would involve taking down her
current shed soon enough. Since a place to stay was unavailable, and there was a low number of
manpower, she could not get the shelter to be built in that design and thus did not receive more of
the assistance that the organization could provide.
Nanimaya’s husband had apparently taken the initiative to ensure life insurance for everyone.
However, due to the fact that land-registration (lalpurja) had not been verified, there was no home
insurance. Her husband had set aside 10 lakhs for each of their children from his 20 lakh worth life
insurance. After their deaths in the earthquake, Nanimaya was able to get a compensation of 40 lakhs
from her husband and 20 lakhs from her son’s insurance, a total of 60 lakhs. From this money she
acquired, she paid the landowner the necessary rent for the amount of land she took. She then bought
some useful utensils, quilts and blankets, clothes. Money could not essentially replace the lace of the
people, but the life insurance of her husband made it quite easy for her to take care of her ill mother
and her daughter and run the household.
Due to the fact that her mother is injured, and her daughter is very young, Nanimaya has not
been able to do her usual work. She even left her job as a teacher. With the money she had, she started
a small bakery in the shed itself, but it was quite a hassle for someone to run a shop while dressed in
a white robe doing her post-death rituals. (barakhi bareko)
The winter season has already shown itself. It makes it horrendously hot to stay inside the
shelter during the bright sun of the day, but again it’s extremely cold at night. Due to the dew that
settles in the morning, most of their blankets and mattresses get soaked. It was quite difficult for
Nanimaya’s mother and her daughter in this case. The ones who had some cash, instantly took the
initiative to rent a room in someone whose house was still in passable condition. But now since a lot
of people don’t have a room to rent, Nanimaya has not been able to search for it as well. So no matter
the hardships that they face, they are desperate enough to rely on this shelter that they have.
One year later.
It has been a year since the loss of her husband and her child. No matter what hardships they
face, or how short they are of resources, it has become quite essential to go along with all celebrations
and traditions. When you live in a society, a person is entitled to respect and acknowledge the
traditions they have. After the completion of a yearlong KarmaKanda she has taken off her Barkhi.
She got a feeling as if she had untied herself from some shackles. She then remembered about her life
from a year ago. She remembered how her entire family was living in peace, living a simple life. In this
past year Nanimaya was burdened with way too much responsibilities. After thinking about her loving
husband and her dearest son and how she lost them, she cried once more.
The people living in temporary shelters have slowly decided to go back home. Even if their
reason is to conduct the traditional celebrations they have they have been clearing the upper floors
of their houses and have moved in there. Some of them could not really clear the debris and had to
rely living under their sheds. Nanimaya had her house a little inside the galli. The only way to make
way in there is if the house in front of that galli is demolished and cleared. So being unable to clear
the debris and despite being able to help reconstruct a small portion of her house, she did not have
the opportunity to. Thus she relied on her shed in someone else’s farm. Now the landowner of the
farm in which Nanimaya built her shed wanted her to leave the place. She had no open space nearby.
She kept on listening on what the owner yelled and insisted on staying there. It had been over a year
since she stayed there and it was pretty much her part of the deal to remove the shed from that place.
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Now Nanimaya had to struggle in getting a shelter for her family. A one year deal for the farmland had
been over and even if she was capable of clearing up her debris back home and making a place to stay,
she had no way to access it. Stressed by the fact that she will have no place to stay soon enough, she
went out looking for some place to stay.
2 years later
It has been quite stressful for Nanimaya as she has been moving from one place to another in
order to make shelter. Now with an extensive interest in building her own house at her own land, she
approached the ward office, and with their assistance, she has managed to get rid of all debris.
The lack of limited equipment and limited skilled manpower made the prices of workers and resources
reach its peak. Despite all the high expenses and lack of resources, Nanimaya with her intent to build
her house did manage to build one that has only one floor and is earthquake resistant. While building
her house, she remembered her husband over and over again. If her husband was here, they would
have worked hand in hand to settle things, but now that she was alone, the scenario was much
difficult.
Nanimaya has now abandoned the shed and has brought her family into the new house. Her
daughter is now going to school and her mother’s legs have been healed. Nanimaya now continues
her usual work with much ease. She has left her small bakery and now she works as a teacher once
again. Nanimaya now has a simpler life once again.
If a similar situation occurs in the future, this earthquake will be taken as a precedent in order
to analyze the structural and social scenario in at that moment.
Current scenario
Some farmers who just won’t give up even after the extreme heat during the month of Jeshta
have been spotted in their farms. The teachers and the students are busy in their school, however, a
lot of them are outside because it is tiffin-time. The elders have been going to their usual offices. The
village is now only abundant by old people. All things were happening as they normally would, but
suddenly there was a questionable noise followed by a strong shaking of the ground. It was
immediately followed by all the old buildings crumbling down, and a cloud of dust engulfing everything
on its path. People finally realized that it was an earthquake just like the one back in 2072. Some
people made a close escape from their houses, some decided to cling to a safe, and some of them got
buried underneath the houses that collapsed. There were a lot of old houses that were yet to be
reconstructed and were simply covered and surrounded by debris. Some people had reduced the
number of floors they had and some decided to leave the village and settle someplace else. After they
left, the situation of these debris looked even worse. This recent earthquake was able to completely
demolish these debris and resulted in the place being engulfed in dust. A lot of people seem to have
been buried under the buildings that collapsed. Others who managed to escape safely are now
assisting these people and trying to retrieve the ones who got buried. Some of them were slightly
injured whereas some of them had some serious wounds on them. They even said that around 15-20
people were already dead. It is expected that the shake was even stronger than the one back in 2072.
The R.B.C buildings seem to have taken quite a damage. The only ones that stood their ground were
the R.C.C buildings and the old ones made using strong pieces of wood.
After all the panicking and chaos, the ground stopped shaking, but the people still could not
stop their legs from doing so. The outside is completely cloaked by dust. Despite that, people are
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panicking and running around everywhere. Whole some of them fell down while running, some of
them are screaming due to fear, and some mothers are calling out for their children.
People at home watching the T.V came out with their remotes. People cooking some snacks
came out with the spatulas in their hand. The few of them who came out, were yelling and crying as
they made their way to some open ground. Due to the dust that emerged from the crumpled houses,
the people living in Khokana were not able to figure out their way around the routes they knew by
heart. The debris that blocked the roads also made it quite hard to get to a safe space.
It was not only people, but even animals that were completely terrified. Dogs going insane,
and the cattle present in the open grass started to moan and scream while running around randomly.
Where to go? What to do? Who to call for? These were the questions that nobody could answer at
the moment. Everyone has lost their composure, there is chaos everywhere…
Few hours later
It was 4:00pm, the F.M radio station was broadcasting a news. “Kathmandu experienced an
earthquake around 1:00pm today. It is believed that this earthquake has led to some major
destruction and loss in Kathmandu, however detailed news on this event has not been available yet.”
This news was heard on an F.M service in someone’s mobile phone. After the media broadcasted this
news, there were a lot of phone calls coming from the country and even abroad. But due to the quake,
a lot of wires were broken and the BTS (Mobile Tower) was down. Due to this, the people, who were
living outside the valley or the country, who were anticipating some news from their close relatives
were disheartened.
The people who were in search of safe spaces have made their way to places such as Nyahbu
ko Samalcho, Dhokasi ko Baakhacha, Gaabu Bagaincha, GAbulachi, Devlachi, Koilachi, Khokana BusPark, the Karesa Bari, and even some nearby farms. The change that can be seen in the Khokana right
now and the Khokana that existed a few hours ago is unimaginable. The old people, who have
struggled to make their way into this earthquake share their experience from the earthquake that
happened in 2072.
A lot of people have gathered in open spaces outside of Khokana. People are really worried if
their family is ok or not. The people who went to their farm for some work are now making their way
back home as fast as possible to find out the state of their family. The people back home are worried
that their family members who have been outside have not made their way back home.
The schools that did not take measures for an earthquake present a terrible scene. A lot of
school buildings have cracks and some are completely broken.
The situation in the village is completely frightening. Dust emerges from different cracks.
Other people are escorting the injured ones. Due to the fact that radio communication has been
severed, they were unable to call an ambulance. At this stage the environment is full of confusion.
The injured ones are usually wounded on their heads, their hands and on their legs. When
people rushed outside because they sensed an earthquake, they got hit my flower pots and bricks that
landed atop them. Some of them got seriously injured due to this. People jumping out of their
windows and their balconies have broken their limbs. The injured ones could be taken care of were
assisted in Thalachi Health Post and the others were recommended to go to the hospitals. Because
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there were no ambulances, people were taken to hospitals on motorcycles. The people who know
some first aid basics.
Most of the local youths involved in service helped in the retrieval work. Despite all this, there
has been no conclusion on what work to do, or how to do it. Rather than other places, the places such
as Nhyobu, Garr, Nanicha and Kutupukhu have been affected the most.
At 5:00pm, there was another news on the radio. It said that during 1:00pm, an 8.4 Richter
quake had struck the place. This was confirmed by the Mine and Geology Department. The epicenter
was located 75km away from Kathmandu, in the Nuwakot district. Due to the earthquake, Kathmandu
suffered a severe loss in life and wealth. The Ministry of Home affairs urged the citizens to be patient
and assist each other and help in retrieval works.
It was already evening, but there was no electricity. Power cables have snapped in various
places, pillars have fallen down, and the darkness has made it extremely difficult to do a lot of work.
Some places have relied on solar power. The places that have generators relied on it. And the places
that had nothing relied on torchlights, candles, lanterns etc.
The housewives were trying to cook something for everyone to eat. However a destroyed
house was not the suitable place to do some cooking. Even the houses that did not suffer a lot of
casualties were not as helpful as expected, because everything had fallen down and made it as difficult
to make something to eat. They did this under chaos and fear, leaving a lot of the housewives in
confusion. The roads have water sprouting here and there. The water tanks on the roofs of the houses
have fallen down and led to a lack of water. The people are relying on the water that is stored in
underground tanks. A lot of people have left the chaotic place and have went to nearby farm and have
already setup tents. The evening time was perfect to display this scenario quite often.
Everyone is afraid that the quake may strike again. Due to this mentality, even people who did
not face casualties, whose house is still in perfect condition are too paranoid to stay indoors. With the
idea that a strong quake will strike once again, the people have all come outdoors to spend the night.
People who have had their house completely destroyed are attempted to be relocated in other places.
Open places and empty lands have been used as a place to pitch their tents.
To relay information about the quake, Radio Nepal and other stations have made an effort to
share the news that they find out. But the question involving “What to broadcast?” has left the radio
program hosts under some confusion. The information about casualties in some places has not been
relayed. Retrieving buried people, sending the injured ones to the hospital, and providing relief to the
affected families has been a greater priority than the broadcast of the details of the earthquake. In
this situation of darkness, stress, and turmoil the people of Khokana just waited for the light of the
day.
As soon as people saw the light of day, they started to gather around open spaces. The night
was inclusive of some small aftershocks as well. Now most of the people, especially the small children
did not get a good night’s sleep. The houses that were affected but not destroyed were now
completely crumbled due to the aftershocks that happened throughout the night.
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Retrieval Task
The task of pulling out the injured and/or the deceased from under the rubbles of broken
buildings, structures school etc., has been rapidly conducted. They have included army, police, police
scouts and other social workers and youth to assist in this task. Even tasks such as putting aside the
debris and clearing the roads has been done by the youths and the police. They have to rely on their
hands for most of the work so it has become very difficult. The lack of manpower and the question of
how to do the work has made it quite obvious that there is a lack of knowledge and experience
everywhere. Not knowing the situation and dangers of going inside the broken houses has even
caused rescue workers to get buried underneath the pile that they were trying to clean up. Due to this
factor, other people have become quite hesitant in assisting in this work.
Due to the lack of coordination and management, the people involved in this work, are having
trouble in managing lunch breaks etc. Due to this, the relief work even in mid daylight had some
problem in its process.
Health Posts
Due to the quake, the health posts in Thalachi have also suffered some serious damage. Thus
the people working in the health posts have been reliant on open grounds to provide medication and
treatment to people. People with minor injuries are treated on health camps. The people in serious
condition are to be sent to hospitals and thus initiatives are being taken.
Condition of the road
Khokana having small roads has been severely affected by the quake. The houses that have
fallen down have made it nearly impossible to go from Nyohbu to Koilachi, from Lacchi, Thalachi to
Garr, Nanicha and Kutupukhu. Gabulachi, Lachi, Nyabwha, and Thalachi has taken some serious
damage and those places are being used as alternative roads.
Drinking Water
People have trouble getting drinking water at home, however the broken pipes has made the
streets completely wet. People who had water tanks on their roof have all suffered the same fate of
it falling down or nearing to a fall. Due to the lack of water, the people from Khokana have been relying
on wells from Nyohbu, Gabu and Koilachi. They rely on springwater from Naragal, Nyahwacha and
Ticho. They have also been using the source water from Kurehit and Duitikuwa. Nepal Drinking Water
Association took their tankers to the point where the roads existed.
Electricity
Since the earthquake yesterday, Khokana still has not been able to witness any backup power
supply. The power poles in this area have mostly been knocked down. The broken wires have fallen
down and are lying on the streets, while some are hanging around. To prevent any casualties, the
government has stopped the power supply in this place.
Telephone/Mobile
Due to the earthquake, telephone and mobile services have also been interrupted. In most
cases, the telephone lines are connected with the power lines. Even the towers present in Khokana
itself are showing that their links are down. The tower damaged yesterday has been brought into life
after a repair work today. The telephone companies have also made the service free for a limited time.
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Food Market/Shops
After water, the next main issue is food. The food that people had have been buried under
their own houses. Even if the houses were not destroyed, people are too traumatized to set their foot
into their own houses. Most of the market has been shut down. People have not been brave enough
to open their shops even in places where buildings have not collapsed. Some social service
organizations have provided relief and food to these people.
Common Communication Media
The lack of electricity and the casualties that have been faced by everyone had made it certain
that not a single newspaper got published. It was also quite difficult for most of the press due to the
fact that their buildings had been damaged or had fallen down. The press that have kept themselves
secure are now questioning the people, collecting news and taking pictures. People listening to the
F.M radio from their phones can be seen almost everywhere. The radio channels have reduced their
broadcast time but have been sharing news regarding the earthquake and its impacts. Everyone is
interested in knowing more about the event. Realizing that this would not be the proper time to listen
to entertaining songs, these broadcasters have decided to play Religious Chants and Mantras, and
even motivational messages asking people to be patient and strong.
Cremation
The people who died during this earthquake and their cremation has brought up a major
problem at this moment. The process involving the religious cremation requires priests and they are
not readily available. A bigger problem at this stage is the lack of people willing to carry the dead
bodies and also the lack of firewood to set the corpses on fire. It has been an utmost necessary to
carry out a group-cremation. The families that suffered understood the situation and agreed to a
group-cremation near the Masan Ghat Sikali in Khokana.
Condition of the Habitants
The situation of the people in Khokana has been completely chaotic. The people who have
lost someone in this earthquake have been crying all day. Some people have the pain of losing
someone; while someone else cannot believe that all the money he has earned, all the loans he
collected and built his house has been turned into dust in a matter of seconds. This dangerous
earthquake did not skip on religious or historical artifacts and constructions. The people who
worshiped the temple a few days back, does not exist anymore.
A week later
It has been a week since the people of Khokana have suffered from the great quake. This week
was completely engulfed in confusion, tragedy and distress. Even now, some minor aftershocks are
still being detected. These aftershocks have managed to cause some further destruction even at this
point.
From the primary data collected until now, it has been know that in Khokana, 5 from Thalachi,
10 from Gara, 10 from Kutupukhu, 3 from Dhokasi, 5 from Koyalchi, 9 from Nyohbu, 6 from Tajhya
Tole, 8 from Gabu, 4 from Nayajho, and 5 from Nayabasti had lost their lives. Summing to a total of
65 deaths. More than 300 have been injured. More than 900 houses have been destroyed in the
village. Most of these houses were the ones that were old or had been built to a greater height that it
was capable of withstanding. The details about the dead and injured were acquired from the ward
office. Since the exact scientific method of acquiring the data is unknown, it has taken some time for
the data results to be out.
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The drinking water service has been better compared to the initial state it was in right after
the earthquake. The use of tractors to transport water in places such as Bus-Park and Lachi has been
implemented. But since the provision of water did not reach the basic need there has been conflicts.
The Khokana residents have relied on the source water just beyond Bagmati river to take a bath and
to do their laundry.
The lack of electricity has not been solved yet, but the re-erecting of poles and fixing the
transformers near Rudrayani school has been conducted recently. The people out there have been
relying on torchlights, candles and solar sources.
This week, the people involved in retrieval works have tried to pull out other things that have
been buried, and are trying to make the best use of what they found.
Thousands of people affected by this earthquake have been taking relief in temporary camps.
For this, they have been using tents, tarps, plastic and tin to setup a shelter in the open fields. But in
most of these places have been very crowded. None of the families have been able to get ample space.
There is lack of proper management of toilet and sanitation.
A lot of relief products have been arriving from abroad. These relief products are provided in
the empty farms of Dhokapini in Khokana. There has been local support for the collection and
redistribution of the relief products. The distributed products has not always been what the ones that
the victims wished for. Some products that have been dedicated to the earthquake victims are even
unnecessary. The donors who give anything they want and the collectors that take in nearly everything
has led to the situation where there are unnecessary stuffs along with the essential ones.
Everyone is having a tragic time. They are sleep deprived and confused. The maintenance or
peace and security has not been up to the mark. People taking the unethical opportunity in order to
steal from broken shops and houses have been quite abundant recently. In some places, the locals
have arrested them and beat them up on their own. In some places the local youths have taken the
initiative to ensure surveillance.
Recently, most of the newspapers and magazines have been getting published. However, not
all pages have been getting published. Some newspapers only have 2-4 pages. All newspapers are
filled with news and pictures that make people shudder after looking at it. National and international
press have been busy going around and asking people the experiences they had and reporting the
casualties brought upon by the quake.
A month later
The people of Khokana are slowly getting their lives to normal. But no one has forgotten the
destructive sights and pain brought upon by the earthquake. The fear of another quake occurring has
gotten down by quite a bit.
The schools and offices have reopened. However, the pace of work and/or studies has not
been up to the mark. Rudrayani School having a quake-resistant building has ensured that a lot of
people who seek for assistance still live there. Due to that reason, they have not been able to resume
classes. The youths have taken the initiative to start the classes on the open area right outside the
school building. Even the office workers do their work outside the building. Only when they need to
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cater to a service customer, they get inside the office. The ones living under the temporary shelter
and seeking assistance are concerned. Especially with the question involving when their houses will
be rebuilt and when they will be able to take shelter in a proper house.
There has been some improvements in the sectors such as drinking water, electricity and
telephone communication. It is taking time to repair and reinstate the pipes that were damaged by
the quake. Thus the prevalent source of water is through tankers that come occasionally or by going
to the main water source itself. Monsoon has begun and it has both positive and negative impacts in
the status quo. The farmers are busy planting on paddy fields, however there is a shortage of seeds.
For these farmers it was quite unfortunate as most of the rice seeds they had set aside to plant got
buried under the debris. Despite all the difficulties they had in life, in order to prevent a shortage of
food, they decided to get some seeds from their close relatives. They were afraid considering the fact
that it might not rain during the planting season. However, they all are glad that there is rain to
accompany them.
Meanwhile, the people living in those temporary shed in the campsites are having quite a
rough time due to the rain. It rains inside the shed, and the clothes they use keep getting soaked.
Common communication means have almost made year way into the stage they were in before the
quake occurred. Newspapers have stories that give an insight to the earthquake [text add]. A lot of
religious programs along with chants and hymns have been broadcasted. An enhancement has been
seen in the side of peace and security. Despite the event that will remain glued into their heads
forever, the people of Khokana have made efforts into make their daily lives as easy as possible and
making sure that the day that comes next will not be as tense as today.
6 months later
The chaotic situation brought up by the earthquake in Khokana had now been getting back to
normal. The people have not forgotten the pain from 6 months ago. But with realization that looking
back to that tragedy won’t help them in living their life, the people of Khokana have decided to tend
to their own wounds. The families that lost their loved ones in the earthquake have completed the 6
month long religious ceremonies that were necessary.
In these past 6 months, Khokanawas able to experience a lot, see a lot, learn a lot, and this
process is still ongoing. During this phase, the youth of Khokana, and the public organizations have
done a lot of positive works. From the day the earthquake happened till now, they are still on the
move to rescue, provide and rebuild. The locals called these youths to have no impact. They
considered them to be jobless and useless people. But now when they see these guys risking their
lives for their village, they locals are in complete shock. From the problems that the earthquake
brought and how these youths selflessly worked for their village has made the locals acknowledge
them. They have also acknowledged the police and the army for their efforts. Different public
organizations also got an opportunity to show their impact in these situations.
The job of clearing the debris still remains. The efforts have only included the main roads and
pathways at this stage. Inside the houses, there were some other things that were broken [add text].
People have attempted to take things from their fallen houses in order to assist the building of the
new ones.

- 68 -

The schools in which reconstruction of the buildings were not possible have resorted to using
tents and tin shelters to make classrooms and continue with the coursework. Drinking water,
electricity, roads etc. have all received their share of improvement.
Accordingly, even electricity production and distribution has made some progress. The public
transportations in Khokana have resumed and are running smoothly. This has also given the
environment that the situation was returning to normal.
It’s now the month of Karthik and Mangsir. The farmers are intending to bring in the harvest.
Since the harvest was quite a success this year, the farmers are also quite happy. The rice collected
has been put on the open fields in order to dry them by the sun.
One year later.
This year has brought a lot of change in Khokana. The primary change is in the physical and
structural condition of Khokana. The buildings that had been crowded in the Tole and lost their lives
during the earthquake are now being rebuilt with new procedures. From this agreement, the houses
cannot be built anywhere people wish and they are also required to follow the specifications provided
by the Lalitpur-metropolitan-city. During the start, some people did show distaste in this decision. But
after reminding them that these events can happen once again in the future and the time to focus
would be at present, they decided to revoke their idea of constructing the buildings by themselves
and possibly prevented some future regrets.
Before the reconstruction and new constructions could take place in Khokana, it took an awful
lot of time to remove the debris of the houses that suffered. The technical department has taken note
about the physical impacts witnessed by Khokana. From the people who lost their place, thousands
of them are still living in the temporary sheds. People who had the financial condition to rebuild their
houses took the initiative while a lot of them decided on renting a place to stay.
The infrastructures destroyed by the quake such as electricity, drinking water, telephone etc.
are now all readily available.
After having to stay for too long in the temporary shelters, the unhealthy environment they
had to live in has caused an increase in the number of sick people, especially children and old-aged
people.
The status of the market has become normal. But due to the fact that there has been a high
demand of cement, bricks, wood, metal rods and sand, it has become quite difficult to provide it for
everyone. Thus, the prices of these resources are also quite high. All the people including builders,
workers, overseers, engineers and planners have all been quite busy. Everyone now has a rising
interest in earthquake resistant houses.
This great earthquake has taught quite a lesson. Even in Khokana, people have become
interested in taking measures for natural disasters. They have also shown interest in public awareness
and have now established agencies related to natural disasters and public awareness. Schools have
started teaching about natural disasters and ways to stay safe when they happen. They have taken
theoretical and practical measures to teach this. The ones building their houses have really
acknowledged the supervisors and the directors.
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ACTION PLANNING MATRIX

Appendix 2

Scenario:

A. Stakeholder Group 1
Action
1. Prepare Ward 2 Primary School as evacuation
site for 50 households.

Basis for action
 Resilience
Performance
Scorecard (RPS)
 Vulnerability and
Capacity
Assessment (VCA)
 Townwatching
 Scenario Planning
 Risk Perception
Survey
 Climate Disaster
Resilience Index
(CDRI)
 School Disaster
Resilience
Assessment
(SDRA)
 Others: ________

Relevant 10
Essentials
Essential 9: Ensure
effective
preparedness and
disaster response

2.
3.
4.
5.
70

Assigned persons
in-charge

Target start and
completion dates
Start:

Completion:

Resources needed /
budget

B. Stakeholder Group 2
Action

Basis for action

Relevant 10
Essentials

Assigned persons
in-charge

Target start and
completion dates

Resources needed /
budget

Basis for action

Relevant 10
Essentials

Assigned persons
in-charge

Target start and
completion dates

Resources needed /
budget

1.
2.
3.
4.
5.
C. Stakeholder Group 3
Action
1.
2.
3.
4.
5.
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Disaster Risk Management Committee LMC 21
Earthquake Risk Risk reduction Action plan based on the Earthquake Scenario Prepared under
Enhancement of Urban Disaster Resilience through Activities of Local Participatory Platform
Grant for Global Sustainability Project
Action Plan LMC 16
SN Action
1

First Aid Training

1.1 Contacting participants
1.2 Selection of training hall
1.3 Start of training

Date
Responsible Person
Outcome
Begin End
Dec-17 Dec-17 LMC Ward 16 office, Red cross Treatment during emergency
society

2

Possible Risk

Mitigation Measures

Lack of participants

Selection of participants before
program

100,000

Proper time management with
organizations need to be done
beforehand

20,000,000

Management of high tension wire around ward Feb-18 Jan-19 Prabin Kumar Shakya,
Narayan Maharjan, Nanda
2.1 List out organizations reponsible for required
Kishore Shrestha
task
2.2 Prepare for meetings with organization

Reduction of risk due to management Since there are many
of haphazard wires
stakeholders management
coud be difficult

3

Mar-18 Apr-18 LMC ward 16 chairperson

people will be oriented on methods of
damage risk reduction

Mar-18 Mar-22 LMC ward 16, Disaster risk
management committee

solving problem of loadshedding

Awareness Program

3.1 Circulate notice of awareness program
3.2 Selection of orientation hall
3.3 Selection and contacting instructor
3

Installing Solar lights

3.1 Ward survey for installing solar lights
3.2 Selection of surveyor
3.3 Buying solar equipments
5

Management of emergency equipment

5.1
6
Identifying open space
6.1 ward survey
6.2 Selection of orientation hall

Sep-18 Mar-19 LMC ward 16, Disaster risk Storage of emergency equipment Problem in safety of equipment use of safe container
management committee
which could be used during disaster
Apr-18 Sep-18 LMC ward 16, Disaster risk
management committee

Could be used during disaster. After
identifying open space they could be
preserved for future use

Budget NRs.

10,000

2,000,000

1,000,000

50,000

7

Simulation Drill

7.1 Orientation program
7.2 Publicity of program

Sep-19 Mar-20 LMC ward 16, Disaster risk
management committee

People could be mentally prepare
Difficulty in involving all ward
during disaster and reduce panic
people
situation thus, prevent further damage

8

Installing alarm system

Oct-18 Mar-19 LMC ward 16, Disaster risk Locals can be easily informed about Lack of electicity
management committee
any disaster

9
9.1
9.2
9.3

Search and rescue training'
Contacting participants
Selection of training hall
Start of training

Apr-19 Sep-19 LMC ward 16, Disaster risk
management committee

locals could help each other during
disaster

10

Restoration of existing water resources

Mar-20 Mar-21 LMC ward 16, Disaster risk
management committee

abundant availability of water. Useful
during fire in ward

10
10

Identifying existing water resources
Cleanliness of water resources

11

Placing water tanks around ward

people should be informed
about importance of this
program

2,000,000

installing solar light

100,000

Lack of search and rescue
tools

Apr-20 Mar-21 LMC ward 16, Disaster risk abundant availability of water. Useful lack of budget
management committee
during fire in ward

200,000

10,000,000

co-ordination
stakeholders

between

all

50,000

Disaster Risk Management Committee LMC 21
Earthquake Risk Risk reduction Action plan based on the Earthquake Scenario Prepared under
Enhancement of Urban Disaster Resilience through Activities of Local Participatory Platform
Grant for Global Sustainability Project
Action Plan LMC 21
SN Action

Date
Begin End
Dec-17 Dec-17

Responsible Person

1
Initiation of Systematic Debris Management
1.1 Debris Management Committee formation in
LMC 21 Ward Chairperson
LMC 21
1.2 Updating the requirement of debris removal
Coordinator
Debris
Management committee
1.3 Debris removal
2
Conduct awareness programs in 4 locations Dec-17 Dec-17 Dharmanath Dangol Area A
within LMC 21
Laxmishova Maharjan Area B
2.1 Fix the location for Awareness camps
Raghunath Maharjan Area C
Pavitra Kumar Dangol Area D
2.2 identification and invitation of participants
2.3 Conducting Awareness Campaign

3
2 Days Training Program on First Aid
Dec-17 Dec-17 Helen Shova Maharjan
3.1 Selection and invitation of participants
3.2 Selection and confirming of Resource Persons
3.3 Selection of Training venue and procurement
of training materials
3.4 Conduct Training Program
4
Identify safe places and place evacuation map Mar-18 Aug-20 LMC ward 21, Different non
around the ward
governmental organization
4.1 Identify safe places around ward
4.2 Create safe area
4.3 Prepare emergency shelter
4.4 Storage of food and other necessary items
5
Preserve existing water resources
Apr-18 Jul-22 LMC ward 21 office and other
Non governmental
5.1 cleaning water sources
organization
5.2 Installing water purification devices

Outcome

Possible Risk

Mitigation Measures

Budget NRs.
120,000

Initiation of Systematic Debris
management in ward 21 after 2015
Gorakha Earthquake
Well educated beneficiaries on
Building Permit System, by laws of
Construciton in heritage area and
Earthauake Resistant Construction
Technology including Enhanced Public
support on implementation of National
Building Code

32,000

The ward DMC will have an enhanced
capacity on First Aid

25,000

reduction in human and physical
damage around ward. Useful during
disaster

lack of open spaces

problem for drinking will be solved

while excavating road, the
water pipe lines may break

10Millions

co-ordination with Road
division and Drinking water
supply division

30 Millions

6
6.1
6.2
7
8

Update disaster risk management plan
Nov-19 Jan-20 LMC-21 ward office
Vulnerability assessment
Update plan
Proper operation and managemant of Health
LMC-21 ward office
post
Emphasis on solar powered lights
Jul-18 Jan-19 LMC-21 ward office

Disaster during night time can be
minimized
9
Management of Ambulance services
Jul-18 Sep-18 LMC-21 ward office
helps in immediate transportation of
Sick/ Injured people. Useful during
disaster
10 Establishing Disaster risk management fund Feb-18 Aug-22 LMC-21 ward office
very helpful during emergencies as
quick implementaion of activities can
### prepare guideline
done could be prevented from
11 material for dead body management to be Nov-18 Aug-22 LMC-21 ward office and other be
People
arranged outside township
non governmental organization epidemic
12

Alarm system management

13

Reduction in Highly risk prone area of ward

14

Construct earthquake safe community building Jul-18
outside township area

15
15
15
15
16

Earthquake safe building construction
Jan-18
safer buildings
LMC-21 ward office
awareness program to housewners
mason and contractor training
supervision of construction by technician
Store emergency tools at atleast 4 places Dec-17 Jul-18 LMC-21 ward office and other reduction in human and physical
around ward
non governmental organization damage around ward. Useful during
disaster, risk reduction

500 Thousands

lack of space
lack of maintainance of solar separate specific budget for 5 Millions
panels and light
maintenance of solar lights
problem in maintenace and taking 50% local contribution 5 Millions
paying wages to driver
lack of Budget

Apr-18 Aug-22 LMC-21 ward office and other People could be immediately informed maintenance
non governmental organization about hazard and diasaster in locality manpower
also if possible pre warning about
disaster
Nov-18 Aug-22 LMC-21 ward office and other reduction in expected risk
non governmental organization

co-ordination among all
5 Millions
stakeholders and local people

and

Aug-22 LMC-21 ward office and other It could be used as temporary shelter lack of construction lack
non governmental organization during disaster

skill organizing trainings to prepare 500 Thousands
skilled manpower
5 Millions

Budget
management
purchase land

to 10 Millions

lack in well trained masons;
organize mason training
extend in reconstruction period
due to lack of reources

1 Million

identifying storage space and timely checking of tools and
maintenance of tools
replace if damaged

1 Millions

ACTION PLANNING MATRIX – WARD 2 OF PAZUNDAUNG TOWNSHIP

Appendix 3.3

A. Committee for Search and Rescue
Action

1. The committee prepares the
No.4 BEHS Pazundaung School
and Nyaung Kone Monastery as
evacuation shelter.

2. The committee collect long
lasting food, medicine, clean
water and store in the
evacuation shelter (BEHS (4)
Pazundaung and Nyaung Kone
Monastery

Proposed by

Principal
BEHS (4)
Pazundaung

Ward
Administrator

3. Prepare emergency plan with
General
local people, fire fighters and
Administrative
red cross society and health
Officers
supportive staff to get support in
the event of earthquake.

Basis for
action
Town
Watching
Planning

Scenario
Planning

Resilience
Score Card
Rapid
Visual

Relevant 10
Essentials
Essential 8:
Increase
infrastructure
resilience
Essential 9:
Ensure effective
preparedness
and disaster
response
Essential 2:
Identify,
understand and
use current and
future risks
scenario
Essential 3:
Strengthen
Financial
Capacity for
Resilience
Essential 7:
Understand and
Strengthen
Societal
- 76 -

Assigned persons
in-charge
Disaster
Management
Committee
MEC
YCDC
YTU

Target start
and completion
dates
Start:
Jan 2018
Completion:
Jan 2019

Disaster
Management
Committee

Start:
Feb 2018
Completion:
April 2019

Fire Service
Department
MRCS
(Pazundaung
Township)

Start:
December 2017
Completion:
January 2018

Resources
Priority
needed /
budget
200 Lakhs
(6)
(MMK) for
evacuation
shelters
Technical
support
from MEC
Technical
cooporation
from MES
-10 Lakhs
(7)
- Medicine
- long
lasting food
- purified
water
For 1000
people

Rapid
Visual
Screening
Risks Map

(5)

Screening
Survey
Town
Watching

4. Prepare evacuation way and
connect with ambulances from
hospital near Pazundaung Ward
(2) Gandi Hospital to carry
injured persons.

5. The committee negotiates with
the local general administrative
deparment officers and other
Non-Government Organizations
for resettlement program.

Ward
Inhabitant
(Committee
member of
Ward Disaster
Management
Committee)

Ward
Inhabitant
(Secretary of
Ward Disaster
Management
Committee)

Town
Watching

Rapid
Visual
Screening
Survey
Scenario
Planning

Capacity for
Resilience
Essential 9:
Ensure Effective
Preparedness
and Disaster
Response
Essential 2:
Identify,
understand, and
use current and
future risk
scenarios.
Essential 7:
Understand and
strengthen
societal capacity
for resilience.
Essential 9:
Ensure effective
preparedness
and disaster
response
Essential 10:
Expedite
recovery and
build back better
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Disaster
Management
Committee

Town
Watching
Map which
can lead to
safe place

Local Hospital
Disaster
Management

Start:
December 2017
Completion:
January 2018

Rapid
Visual
Screening
Risks Map
Town
Watching
Map which
can lead to
safe place

(1)

Disaster
Management
Committee

Start:
Feb 2018
Completion:
August 2018

100,000
MMK for
meeting
preparation

(8)

B. Support Committee
Action

Proposed by

Basis for
action

Relevant 10
Essentials

Assigned
persons
in-charge

1. Preparedness or drill
action for how to response
in case of earthquake.

General
Scenario
Administrative Planning
Officers

Essential 9:
Ensure
Effective
Preparedness
and Disaster
Response

Disaster
Management
Committee
MEC
YCDC
YTU

2. Collecting long lasting
food and check every six
months whether they are
expired or not.

Prinicpal
(BEHS 4)
Pazundaung

Scenario
Planning

Local People
Disaster
Management
Committee

3. Collecting the medicine
and check every one year
whether they are expired
or not.

Prinicpal
(BEHS 4)
Pazundaung

Scenario
Planning

Essential 9:
Ensure
effective
preparedness
and disaster
response
Essential 9:
Ensure
effective
preparedness
and disaster
response
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Local People
Disaster
Management
Committee

Target start
and
completion
dates
Start:
Feb 2018
Completion:
Feb 2018

Start:
Feb 2018
Completion:
August 2018
(Every Six
months)
Start:
Feb 2018
Completion:
Feb 2019
(Every one
year)

Resources needed
/ budget

Priority

- 1,000,000 MMK
(3)
for drill preparation
- Guidelines
from MEC
- Guidelines
from Fire
Service
Department
Guideline for first
aid kit
100 Lakhs (MMK) (9)
For long lasting
food for 1000
people

50 Lakhs (MMK)
for medicine for
1,000 People

(10)

C. Health Care Committee
Action

1. Increasing the number of
staffs

2. Check the health care
center for resistance of
earthquake and fire and if
possible, fix the health care
center before the disaster
happen.

Proposed by

Ward
Inhabitant
(Staff from
Gandi
Hospital)
Ward
Inhabitant
(Staff from
Gandi
Hospital)

Basis for
action

Relevant 10
Essentials

Resilience
Score Card

Essential 8:
Increase
infrastructure
resilience

Rapid Visual
Screening
Survey

Essential 8:
Increase
infrastructure
resilience

3. Constructing the portable
toilets under the guidelines
of MES.

General
Scenario
Administrative Planning
Officers

Essential 8:
Increase
infrastructure
resilience

4. Giving health education
related how to care injured
person and burnt persons
and how to give initial
treatment while hospital
couldn’t give treatment to
them.

Ward
Inhabitants

Essential 6:
Strengthen
institutional
capacity for
resilience

Resilience
Score Card

- 79 -

Assigned
persons
in-charge
Head of Health
Department
Disaster
Management
Committee
Head of Health
Department
MEC
YTU
YCDC
Disaster
Management
Committee
Disaster
Management
Committee
YCDC
Local People
Head of Health
Department
MRCS
DMC

Target start
and
completion
dates
Start:
May 2018
Completion:
June 2018
Start:
May 2018
Completion:
May 2019

Resources needed
/ budget
-

-

-

Start:
May 2018
Completion:
May 2020

Start:
May 2018
Completion:
May 2019

Priority

Permission (11)
from
Ministry of
Health and
Sports
50 K for
(3)
remedial
action if
required
Technical
guidelines
from MES

50 Lakhs (MMK) (12)
for constructing
toilets
- Technical
guidelines
from MES
- Knowledge (2)
sharing for
health
related

ACTION PLANNING MATRIX – BYAING KWET THIT WARD OF TAMWE TOWNSHIP

Appendix 3.4

A. Committee for Search and Rescue
Action

Proposed by

Basis for
action

Relevant 10
Essentials

1. Make our house remain
strong. Check houses to
know the seismic
resistance of buildings
and if needed, prepare
plan to strengthen the
house.

Ward
Administrator
(President of
Ward Disaster
Management
Committee)

Rapid Visual
Screening
Survey

MEC
YTU
YCDC
Disaster
Management
committee

2. To check the electric pole
and cable wire whether
pole in Aung Thukha
road and Aung Marga
raod is inclined or cable
wire are loosed and have
potential to fall on the
ground in the event of
earthquake.
3. Collect the important
documents, keep inside
the emergency bag and
put it in the place where
is easy to find.

Ward
inhabitant

Town
Watching

Essential 2:
Identify,
understand, and
use current and
future risk
scenarios.
Essential 9:
Ensure
effective
preparedness
and disaster
response.
Essential 2:
Identify,
understand, and
use current and
future risk
scenarios.

Disaster
Management
committee

Start:
March 2018
Completion
May 2018

-

Both technical
and financial
support from
Ministry of
Electric

(1)

Ward
Inhabitant
(Secretary of
Ward Disaster
Management
Committee)

Scenario
Planning

Essential 9:
Ensure
effective
preparedness
and disaster
response

Local people
Disaster
Management
Committee

Start:
Jan 2018
Completion
Feb 2018

-

10 Lakhs
(MMK) to buy
bags

(3)
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Assigned
persons
in-charge

Target start
Resources needed /
and
budget
completion
dates
Start:
100 Lakhs (MMK)
Feb 2018
- Technical
Completion:
support from
Feb 2019
MES
- Cooporation
from YCDC
-

Priority

(2)

4. Cut the branches that are
in contact with electric
cables.

General
Administrative
officers of
Tarmwe
Township

Town
Watching
Scenario
Planning

Essential 5:
Safeguard
natural buffers
to enhance the
protective
functions
offered by
natural
ecosystem.
Essential 8:
Increase
infrastructure
resilience.

5. The committee prepares
the No.10 BEHS Tarmwe
School as evacuation
shelter.

Principal of
BEHS (10)
Tarmwe

Town
Watching
Rapid Visual
Screening

6. To collect foods,
medicines, water, torch
light, cables, scissors,
light, candles, radio, cash,
water treatment liquid,
and clothes first.

Ward
Inhabitant
(Committee
member of
Support
Committee)

Scenario
Planning

Essential 9:
Ensure
effective
preparedness
and disaster
response.

7. In order to contact each
other, we must charge our
handphones.

Ward
Inhabitant

Scenario
Planning

8. To check our roof and
windows whether they
are strong enough or not
if they are not strong
enough make
strengthening

Ward
Inhabitant
(Secretary of
Ward Disaster
Management
Committee)

Risk
perception
survey

Ensure 1:
Organize for
disaster
resilience.
Essential 9:
Ensure
effective
preparedness
and disaster
response
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Local People
Disaster
Management
Committee

Start:
Feb 2018
Completion
April 2018

Principal of
BEHS (10)
Tarmwe,
MEC
YTU
YCDC
Disaster
management
committee
Local People
Disaster
management
committee

Start:
June 2018
Completion
June 2020

Local People
Disaster
Management
Committee
Disaster
Management
Committee

Daily

Start:
March 2018
Completion
May 2018

Start:
April 2018
Completion
August 2018

-

Volunteers
from Local
people live in
this ward
- 10,000 MMK
for the
compensation
of their works
each day.
100 Lakhs
- Technical
support from
Myanmar
Earthquake
Committee

(4)

10 Lakhs MMK
- Medicines
- Torch
- Lighter
- Cables
- Candles
- Radio
Electricity

(6)

-

10 Lakhs
Technical
support from
MES

(5)

(1)

(7)

B. Support Committee 1
Action

Proposed by

Basis for
action

Relevant 10
Essentials

Assigned
persons
in-charge

Target start
and
completion
dates
Start:
September
2018
Completion:
September
2020

1. Collect long lasting food,
medicines and clothes,
blankets and store in
evacuation shelter
(BEHS.10, Tarmwe
Township)

Teachers
(BEHS (10)
Tarmwe)

Scenario
Planning

Essential 9:
Ensure effective
preparedness
and disaster
response

Local people
Disaster
management
Committee

2. Prepare emergency plan with
local people, fire fighters and
red cross society and health
supportive staff to get
support in the event of
earthquake. (review yearly)

General
Administrative
Officers
Ward
Administrator

Resilience
Score Card
Survey
Town
Watching
Program

Essential 6:
Strengthen
institutional
capacity for
resilience.

Fire Service
Department
Myanmar Red
Cross Society
Disaster
Management
Committee

Start:
January 2019
Completion
May 2019

3. Must cooperate with local
general administrative
department officers and
other Non-Government
Organizations for
resettlement program.

Ward
Administrator

Rapid Visual
Screening
Survey
Scenario
Planning
Town
Watching

Essential 1:
Organize for
disaster
resilience.
Essential 7:
Understand and
strengthen
societal
capacity for
resilience.

GAD Tarmwe
Disaster
Management
Committee

Start:
January 2019
Completion
March 2019

- 82 -

Resources
needed / budget

Medicines
3 Set of Clothes
for each person
blankets

-

Rapid
Visual
Screening
Risks Map
- Town
Watching
Map
which can
lead to
safe place
100,000 (MMK)
for Meeting
preparation

Priority

(8)

(2)

(9)

C. Support Committee 2
Action

Proposed by

Basis for
action

Relevant 10
Essentials

Assigned
persons
in-charge

Target start
and
completion
dates
Daily

1. To warn the local people to
know the radio and
television news
simultaneously.

Ward
Inhabitant
(Committee
member of
Ward
Disaster
Management
Committee)

Scenario
Planning

Essential 2:
Identify,
understand and
use current and
future risk
scenarios.

Local People
Disaster
management
committee

2. To give knowledge sharing
the local people in time to
know the colors (yellow,
orange, red, brown, green)
from radio and television.

Ward
Inhabitant
(Committee
member of
Ward
Disaster
Management
Committee)

Scenario
Planning

Essential 6:
Strengthen
institutional
capacity for
resilience.

DMH
Disaster
Management
Committee

Start:
Feb 2018
Completion
Two days
program

3. To Preparedness or drill
Ward
Scenario
action for how to response in Administrator Planning
case of earthquake.

Essential 6:
Strengthen
institutional
capacity for
resilience.

Local People
Disaster
Management
Committee
MEC
YTU
YCDC

Yearly

Essential 9:
Ensure
effective
preparedness
and disaster
response.
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Resources needed
/ budget
-

Priority

Knowledge (10)
of disaster
warning
system
- Knowledge
sharing
seminar
from MEC
and DMH
- Knowledge (11)
of disaster
warning
system
- Knowledge
sharing
seminar
from MEC
and DMH
500,000 MMK for (12)
drill preparation
- Guidelines
from MEC
- Guidelines
from Fire
Service
Department
- Guideline
for first aid
kit

4. To warn people to go to the
shelters and safe places.

Principal
(BEHS 10)
Tarmwe

Town
Watching
Scenario
Planning

Essential 7:
Understand and
strengthen
societal
capacity for
resilience.
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Disaster
Management
Committee

Start:
Feb 2018
Completion:
Feb 2018

-

Rapid
Visual
Screening
Risks Map
Town Watching
Map which can
lead to safe place

(13)

Appendix 4
Risk Perception Survey in Khokana Village, Karyabinayak Municipality
This survey is part of a joint research on earthquake risk perception and housing reconstruction conducted by the Graduate
School of Global Environmental Studies (GSGES) of Kyoto University, Center for Disaster Studies (CDS) of Tribhuvan
University, National Society for Earthquake Technology – Nepal (NSET), and Karyabinayak Municipality. Our objective is
to investigate how risk perception and protective actions of the residents in Khokana changed after the 2015 Gorkha
Earthquake. All information collected in this survey will be treated confidentially and used for research purposes only.

SURVEY QUESTIONNAIRE
Date and Time
Address

November ___, 2016 ______ AM / PM
House Number ___ Street ________________________Ward ____________________________

Pre-Disaster Situation
1. Name
2. House ownership

M F

Age ___

a) Owner
b) Tenant/Renter
Since when? _________________

3.
4.
5.
6.

Number of floors
Number of bedrooms
Floor area
Typology of house

m2 (if they know)
Typology
Structural Materials
a) Detached house a) Adobe
b) Attached to
b) Brick/Block in Cement
another
c) Brick/Block in Mud
d) Stone in Cement
e) Stone in Mud
f) RC Frame
g) Others (specify): _______________________
----------------------------

7. When was the house constructed?

Exact year:
____________

8. Who constructed the house?

a)
b)
c)
d)

Impact of Earthquake on House
9. Extent of house damage

a)
b)
c)
d)
e)
(Only for those who answered a, b, or c a)
to Question 9)
b)
10. If house is severely damaged or if it c)
collapsed, what could have caused d)
the damage? (single answer)
e)

If exact year is not known:
a) Within 10 years
b) 11 to 20 years ago
c) 21 to 30 years ago
d) More than 30 years ago
e) Don’t know
Building contractor
Masons
Myself with the help of neighbors or friends (untrained)
Others (specify): _______________________

Totally collapsed
Severe and no longer livable (condemned)
Severe but still livable
Minimal
None
Cost cutting
Owner’s lack of knowledge/information on safe housing
Poor construction work/materials
House built without proper design by/supervision of engineers
Others (specify): _______________________

- 85 -

Repair (for those whose house has minimal damage and requires repairs only)
11. When will you start repairing your a) Already started
When? _______________
house?
b) Will start _________________ (e.g., within one month, within one
year, etc.)
c) Don’t know
d) No need for repair
12. What kinds of repairs are needed?

13. Approximately how much is needed Amount: ____________ NPR
to perform all the repairs?
14. How will you finance the repair? a) Myself
(multiple answers)
b) Loan
c) Subsidy
d) Others (specify): _______________________
15. Who will carry out the repair?

a)
b)
c)
d)

Myself with the help of neighbors or friends (untrained)
Masons
Building contractor
Others (specify): _______________________

Which house transformation is being done or will be done by the owner?
□ Retrofit (For those whose house needed partial reconstruction only)
□ Reconstruction (For those whose house totally collapsed or was completely demolished)
16. When will you start retrofitting /
a) Already started
When? _______________
reconstructing your house?
b) Will start on _________________ (e.g., within one month, within
one year, etc.)
c) Don’t know
17. How much is needed for the
Amount: ____________ NPR
retrofitting / reconstruction of your
house?
18. How will you finance the
a) Myself
retrofitting / reconstruction?
b) Loan
(multiple answers)
c) Subsidy
d) Others (specify): _______________________
19. Who will carry out the retrofitting /
reconstruction?

a) Myself with the help of neighbors or friends (untrained)
b) Masons
c) Building contractor
d) Others (specify): _______________________

20. What kind of assistance do you
need in retrofitting / reconstructing
your house? (Choose at most three
with priorities: 1st, 2nd, and 3rd)

a) Damage assessment
b) Consultation on reconstruction / Technical training on masonry
c) Funds/subsidy/loan with low interest for reconstruction
d) Assistance in the procurement of materials and workers
e) Quality control of retrofitted / reconstructed house
f) Others (specify): _______________________
g) None
When? (mm/yyyy)
From whom?
What was received?

21. (Only for those who received
assistance) When did you receive
the assistance and from whom?
What was the assistance? If money,
please specify the amount.
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22. What are you doing to make your a)
house safer than your previous b)
house? (multiple answers)
c)
d)
e)

Hiring trained masons
Constructing with proper design and supervision of engineers
Using construction materials with higher quality
Using advanced technology (safer construction methods)
Others (specify): _______________________

23. What kind of activities do you want
to participate in for the retrofitting /
reconstruction of your house?
(multiple answers)

Damage assessment
House design
Land consolidation
Technical training
Construction of house
Quality control
Others (specify): _______________________
None

a)
b)
c)
d)
e)
f)
g)
h)

Earthquake Risk Perception and Preparedness Actions
24. Please rate the riskiness of earthquakes to your community.
Before the 2015 Gorkha Earthquake
After the 2015 Gorkha Earthquake
Very low
Low
Neutral
High
Very high Very low
Low
Neutral
High
Very high
25. In the community in which you live, how likely do you think a destructive earthquake will happen again in the
next 10 years?
Before the 2015 Gorkha Earthquake
After the 2015 Gorkha Earthquake
Very
Unlikely
Neutral Likely
Very
Very
Unlikely
Neutral
Likely
Very
unlikely
likely
unlikely
likely
26. If you answered “Very unlikely” or “Unlikely” in the previous question, why was that?
Before the 2015 Gorkha Earthquake
After the 2015 Gorkha Earthquake
27. Do you know the earthquake disaster mitigation actions you can adopt?
Before the 2015 Gorkha Earthquake
After the 2015 Gorkha Earthquake
Very
Unclear Neutral
Clear
Very clear
Very
Unclear Neutral
Clear
Very clear
unclear
unclear
28. What kinds of impacts do you anticipate if a strong earthquake (for example, with the same magnitude as the 2015
Gorkha Earthquake) will hit this area now? (multiple answers)
a) Loss of yourself/family members
b) Injuries
c) Loss of property
d) Loss of livelihood
e) Others (specify): _______________________
f) None
29. To what extent will a destructive earthquake bring you financial loss?
Before the 2015 Gorkha Earthquake
After the 2015 Gorkha Earthquake
Not
A little
Not
A little
Very
Very
serious at serious Neutral
Serious
serious at serious
Neutral
Serious
serious
serious
all
all
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30. In general, how afraid are you of a destructive earthquake?
Before the 2015 Gorkha Earthquake
After the 2015 Gorkha Earthquake
Not afraid
A little
Very
Not afraid
A little
Neutral
Afraid
Neutral
Afraid
at all
afraid
afraid
at all
afraid

Very
afraid

31. If there will be a strong earthquake at this very moment, how will you keep yourself safe? (multiple answers)
a) Leave the house as quickly as possible after first tremor and stay in open space
b) Switch off electric and gas lines and do not make any fire
c) Take cover under a sturdy desk or table and hold on
d) Stay against an interior wall or column
e) Others (specify): _______________________
32. Where have you seen/heard information about how to prepare for a possible earthquake? (multiple answers)
a) TV
b) Internet
c) Print (newspaper, magazine, brochure, etc.)
d) Radio
e) Lectures/seminars/workshops
f) Neighbors
g) Family members
h) Others (specify): _______________________
i)

None

33. Did you regard the information about how to prepare for a possible earthquake as relevant and useful for you?
Yes
Some relevance and usefulness
No
34. What preparations have you made to make your house and your family safer specifically for earthquake? (multiple
answers)
a) Got basic needs, e.g., food, water, emergency kit
b) Got communications, e.g., battery radio, mobile phone
c) Logistics/planning, e.g., planned with family members where to meet and how to contact each other
d) Checked if the house is safe from an earthquake
e) Prepare your house to be safe from an earthquake
f) Others (specify): _______________________
g) None (skip Question 35)
35. If you did make any preparations to make your house and your family safer against earthquake, what are your
main reasons? (multiple answers)
a) My personality, e.g., I’m proactive.
b) Just in case of an emergency
c) I think an earthquake might happen
d) Checked if the house is safe from an earthquake
e) Past experience of an earthquake
f) Others (specify): _______________________
36. If you did NOT make any preparations for earthquake, what are your main reasons? (multiple answers)
a) My personality, e.g., I’m complacent, lazy, or unorganized and didn’t get around to it
b) I didn’t think about it
c) I think an earthquake will not happen; that it is not a serious risk
d) I have no past experience of an earthquake
e) I do not take advice from the media seriously
f) Others (specify): _______________________
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37. How prepared do you think you are for a strong earthquake in terms of having a safe house?
Very Unprepared
Unprepared
Neutral
Prepared

Very Prepared

38. If a strong earthquake (for example, with the same magnitude as the 2015 Gorkha Earthquake) will hit this area
now, to what extent will it affect your house and your family?
Not serious at all
A little serious
Neutral
Serious
Very serious
39. If your house would collapse and kill some of your family members due to a strong earthquake in the future, who
would you blame?
a) Gods
b) Governments
c) House builders
d) Yourself
e) Others (specify): _______________________
f) Don’t know
40. Who will you rely for advice on safer house?
a) Family, neighbors, friends
b) Masons
c) Engineers
d) Government officials
e) Others (specify): _______________________
41. In the next 12 months, do you intend to:
Yes

Possibly

No

a) check your level of preparedness for disasters?
b) increase your level of preparedness for disasters?
c) become involved in the community to discuss how to reduce disaster
damage or losses?
d) seek information on disaster risk?
e) seek information on things to do to prepare for disasters?
f) get your house checked for its disaster safety?
g) repair, strengthen, or retrofit your house?
h) relocate to another area less prone to disasters?
i) buy house insurance?
42. How much can you spend to protect your house from earthquake?
a) Less than 50,000 rupees
b) 50,001 to 100,000 rupees
c) 100,001 to 150,000 rupees
d) 150,001 to 200,000 rupees
e) More than 200,000 rupees
43. How much can you spend to protect your family members from earthquake? (e.g., on preparedness and nonstructural hazard mitigation)
a) Less than 50,000 rupees
b) 50,001 to 100,000 rupees
c) 100,001 to 150,000 rupees
d) 150,001 to 200,000 rupees
e) More than 200,000 rupees
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Profile of Survey Respondent
44. Education

a)
b)
c)
d)
e)

Completed primary school
Completed middle school
Completed high school
Completed college/university/graduate studies
None

45. Occupation
46. How much is the Amount: ____________ rupees per month
average income of
the household per
month after the
earthquake?
47. How many people a) --------------- children (0-15)
live in your house? b) --------------- adults (16-58)
(Please draw the c) --------------- elderly (59 and above)
d) --------------- TOTAL
family tree.)

a) Less than before the earthquake
b) Same as before the earthquake
c) More than before the earthquake

Example
Male
Female

48. What
were
the
impacts of the 2015
Gorkha Earthquake
to your family?
(multiple answers)

a)
b)
c)
d)
e)
f)

Loss of family members
Injuries
Loss of property
Loss of livelihood
Others (specify): _______________________
None

Memo to surveyor: Anything else you noticed?

Surveyor: __________________________________________________________________________________________________________
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Appendix 5
Risk Perception and Housing Safety in Pazundaung and Tamwe Townships
SURVEY QUESTIONNAIRE
Date and Time
Address

October ___, 2016 ______ AM / PM
House Number ___ Street ________________________Ward ____________________________

Information about the House
1. Name
2. House ownership

M F

Age ___

a) Owner
b) Tenant/Renter
Since when? _________________

3. Number of floors (if detached
house)
Which floor (if apartment)
4. Number of bedrooms
5. Floor area
6. Typology of house

7. When was the house constructed?

8. Who constructed the house?

9. Basic infrastructure

(---------------------------- ft2)
Typology
Structural Materials
a) Apartment/condominium
a) RC
b) Detached house
b) Brick
c) Brick noggin
d) Wooden
e) Others (
)
Exact year: ____________
If exact year is not known:
a) Within 10 years
b) 11 to 20 years ago
c) 21 to 30 years ago
d) More than 30 years ago
e) I don’t know
a) Building contractor
b) Mason/Carpenter
c) Myself with the help of neighbors or friends (untrained)
d) Others (
)
Water supply:
Have (piped or well?)
Don’t have
Electricity:
Have
Don’t have
Toilet:
Connected to sewerage or septic tank?
Garbage collection:
Have
Don’t have
----------------------------

m2

Fire, Earthquake, and Cyclone Risk Perception and Preparedness Actions
9. Please rate the riskiness of each of three selected hazardous events to your community. (Check one box only under
each hazard.)
Fire
Earthquake
Cyclone
a) Very low
b) Low
c) Neutral
d) High
e) Very high
10.Have you experienced fire/earthquake/cyclone before?
Fire
a) Yes and I suffered some injury, damage, or losses
b) Yes but I did not suffer any injury, damage, or losses
c) No
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Earthquake

Cyclone

11.In the community in which you live, how likely do you think a destructive fire/earthquake/cyclone will happen in
the next 10 years?
Fire
Earthquake
Cyclone
a) Very unlikely
b) Unlikely
c) Neutral
d) Likely
e) Very likely
12.If you answered “Very unlikely” or “Unlikely” in the previous question, why was that? (Choose one answer per hazard.)
Fire
Earthquake
Cyclone
a) My house is fire-resistant
a) I think my township is not
a) I think my township is not
b) I and my family members are
earthquake-prone as there is no
cyclone-prone as it is not in the
very careful
fault line there
cyclone path
c) There have been no damaging b) There have been no destructive
b) There have been no strong
fires in recent history
earthquakes in this area in recent
cyclones in this area in recent
d) I have had no personal
history
history
experience of a fire
c) I have had no personal experience c) I have had no personal
e) Others (specify):
of an earthquake
experience of a cyclone
________________________ d) Others (specify):
d) Others (specify):
________________________
___________________________
__________________________

13.Do you know the mitigation actions you can clearly adopt?
Fire
a) Very unclear
b) Unclear
c) Neutral
d) Clear
e) Very clear

Earthquake

Cyclone

14.Do you think that you are capable of controlling a destructive fire/earthquake/cyclone to avoid a huge loss?
Fire
Earthquake
Cyclone
a) Can’t control at all
b) Little control
c) Neutral
d) Considerable control
e) Can totally control
15.If a fire, strong earthquake (for example, magnitude 7)/ cyclone (for example, the same as Cyclone Nargis) will hit
this area now, to what extent will it affect your house and your family?
Fire
Earthquake
Cyclone
a) Not serious at all
b) A little serious
c) Neutral
d) Serious
e) Very serious
16.To what extent will a destructive fire/earthquake/cyclone affect the quality of your life?
Fire
Earthquake
a) Not serious at all
b) A little serious
c) Neutral
d) Serious
e) Very serious
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Cyclone

17.What kinds of impacts to your life do you anticipate due to a fire or a strong earthquake or cyclone? (multiple answers
per hazard)
Fire
Earthquake
Cyclone
a) Loss of yourself/family members
b) Injuries
c) Loss of property
d) Loss of livelihood
e) Others (specify)
f) None
18.To what extent will a destructive fire/earthquake/cyclone bring you financial loss?
Fire
Earthquake
a) Not serious at all
b) A little serious
c) Neutral
d) Serious
e) Very serious
19.In general, how afraid are you of a destructive fire/earthquake/cyclone?
Fire
Earthquake
a) Not afraid at all
b) A little afraid
c) Neutral
d) Afraid
e) Very afraid

Cyclone

Cyclone

20.If your house will be severely damaged by a fire, an earthquake or a cyclone, what will be the cause of the damage?
(Choose one answer per hazard.)
Fire
Earthquake
Cyclone
a) Cost cutting
b) Owner’s lack of knowledge/information on safe housing
c) Poor construction work/materials
d) House built without proper design by/supervision of engineers
e) Others (specify)
21. If there will be a fire or a strong earthquake or cyclone at this very moment, how will you keep yourself safe? (multiple
answers per hazard)
Fire
Earthquake
Cyclone
a) Try to get out by escape route
a) Leave the house/apartment as
a) Listen to radio and watch TV for
b) Open the window and call for
quickly as possible after first
storm advices and warning
help
tremor and stay in open space
b) Secure all doors and windows
c) Inform the nearest fire brigade b) Switch off electric and gas lines
c) Move to a safe shelter before the
immediately
and do not make any fire
cyclone arrives
d) Stay indoors and take shelter in
d) Put out the fire with the help c) Take cover under a sturdy desk or
the strongest part of the house.
from neighbors and firemen.
table and hold on
e) Others (specify)_____________
e) Others (specify)
d) Stay against an interior wall or
__________________________
___________
column
__________________________
________________________
e) Others (specify) ______________
__________________________
________________________
____________________________
__
22.Where have you seen/heard information about how to prepare for a possible fire/earthquake/cyclone? (multiple answers
per hazard)
Fire
Earthquake
Cyclone
a) TV
b) Internet
c) Print (newspaper, magazine, brochure, etc.)
- 93 -

d)
e)
f)
g)
h)
i)

Radio
Lectures/seminars/workshops
Neighbors
Family members
Others (specify)
None

23. Did you regard the information about how to prepare for a possible fire/earthquake/cyclone as relevant and useful for
you?
Fire
Earthquake
Cyclone
a) Yes
b) Some relevance and usefulness
c) No
24. What preparations have you made to make your house and your family safer specifically for fire/earthquake/ cyclone?
(multiple answers per hazard)
Fire
Earthquake
Cyclone
a) Got basic needs, e.g., food, water, emergency kit
b) Got communications, e.g., battery radio, mobile phone
c) Logistics/planning, e.g., planned with family members where to
meet and how to contact each other
d) Checked if the house is safe from a fire/earthquake/cyclone
e) Prepare your house to be safe from a fire/earthquake/cyclone
f) Others (specify)

g) None (skip Question 25)
25.If you did make any preparations to make your house and your family safer against fire/earthquake/cyclone, what are
your main reasons? (multiple answers per hazard)
Fire
Earthquake
Cyclone
a) My personality, e.g., I’m proactive.
b) Just in case of an emergency
c) I think a fire/earthquake/cyclone might happen
d) Checked if the house is safe from a fire/earthquake/cyclone
e) Past experience of a fire/earthquake/cyclone
f) Others (specify)

26. If you did NOT make any preparations for fire/earthquake/cyclone, what are your main reasons? (multiple answers per
hazard)
Fire
Earthquake
Cyclone
a) My personality, e.g., I’m complacent, lazy, or unorganized and
didn’t get around to it
b) I didn’t think about it
c) I think a fire/earthquake/cyclone will not happen; that it is not a
serious risk
d) I have no past experience of a fire/earthquake/cyclone
e) I do not take advice from the media seriously
f) Others (specify)
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27.How prepared do you think you are for a fire or a strong earthquake or a cyclone in terms of having a safe house?
Fire
Earthquake
Cyclone
a) Very Unprepared
b) Unprepared
c) Neutral
d) Prepared
e) Very Prepared
28.In the next 12 months, do you intend to:
Yes

Possibly

a) check your level of preparedness for disasters?
b) increase your level of preparedness for disasters?
c) become involved in the community to discuss how to reduce disaster
damage or losses?
d) seek information on disaster risk?
e) seek information on things to do to prepare for disasters?
f) get your house checked for its disaster safety?
g) repair, strengthen, or retrofit your house?
h) relocate to another area less prone to disasters?
i) buy fire insurance?
29.How much can you spend to protect your house from fire/earthquake/cyclone?
Fire
Earthquake
a) Less than 150,000 kyat
b) 150,001 to 300,000 kyat
c) 300,001 to 500,000 kyat
d) 500,001 to 1,000,000 kyat
e) More than 1,000,000 kyat
30.How much can you spend to protect your family members from fire/earthquake/cyclone?
Fire
Earthquake
a) Less than 150,000 kyat
b) 150,001 to 300,000 kyat
c) 300,001 to 500,000 kyat
d) 500,001 to 1,000,000 kyat
e) More than 1,000,000 kyat
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Cyclone

Cyclone

No

Profile of Survey Respondent
Education

Occupation

Approximate monthly
household income

How many people live in
your house?

a)
b)
c)
d)
e)
a)
b)
c)
d)
e)
f)
g)
h)
i)
j)
k)
a)
b)
c)
d)
e)
a)
b)
c)
d)

Completed primary school
Completed middle school
Completed high school
Completed college/university/graduate studies
None
Employee (government)
Employee (private)
Employer
Own account worker
Unpaid family worker
Sought work
Full time student
Household worker
Pensioner (retired)
Disabled
Other
Less than 150,000 kyat
150,001 to 300,000 kyat
300,001 to 500,000 kyat
500,001 to 1,000,000 kyat
More than 1,000,000 kyat
--------------- children (0-17)
--------------- adults (18-60)
--------------- elderly (61 and above)
--------------- TOTAL

Memo to surveyor: Anything else you noticed?

Surveyor: __________________________________________________________________________________________________________
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Appendix 6
House Measurement Survey
Date and Time
Address

October ___, 2016 ______ AM / PM
House Number ___ Street ________________________Township ______________

1. Name of respondent
2. Approximate floor area of house

M F
2
---------------------------- m

Instruction for drawing floor plan:
Please indicate:
 Materials used
 Function of room (bedroom, kitchen, living room, etc.)
 Surrounding facility (in case of detached house)
 Surrounding vegetation (in case of detached house)
 Orientation (north, south, east, west)
 All floors need to be measured and drawn

- 97 -

(---------------------------- ft2)

Age ___

Safety of Buildings
1. Deterioration (photos should be taken)
 Peeling off / cracks of wall finishing (mortar or coating)
 Exposure of rebars
 Tilting
 Partial breakage / loss of walls or pillars

( Yes
( Yes
( Yes
( Yes

No )
No )
No )
No )

If Yes, where? ________________
If Yes, where? ________________
If Yes, where? ________________
If Yes, where? ________________

2. Against storms / strong winds
(a) Roof






(b)





Shape
( Gable
Hip
Flat
Others_____________)
Roof materials
( RC
Galvanized iron sheets
Tiles
Others_____________)
Fixation
o Nails
( With umbrella Without umbrella Others_____________)
o Spacing of nails (approximate by observation)
 Lengthwise/longitudinal (from top to bottom): ______ cm
 Crosswise/lateral (from side to side): ______ cm
o Rust
( Yes No )
Roof truss materials
( Wood Steel Others_____________)
Eaves length: ______ cm
Others
All openings can be closed in case of storm events?
Are there any wind shields installed to the openings?
Are there any ceilings?
Potential scattering objects
o Large things on veranda
o Large things attached to the building (e.g., aircon)
o Large signboards, parasol, etc.

3. Fire safety issues
 Fire extinguishers




( Yes
( Yes
( Yes

No ) If No, provide details _______________
No )
No )

( Yes
( Yes
( Yes

No ) If Yes, specify: ________________
No ) If Yes, specify: ________________
No ) If Yes, specify: ________________

( Yes

No ) If Yes, where? ________________
Quantity _____________
Combustible materials (wall/ceiling materials and any materials stored) in the kitchen
( Yes No ) If Yes, where? ________________
Specify what material/s: _____________
Emergency staircase (for apartment)
( Yes No )
Damaged electric wires
( Yes No )

Anything else you noticed?
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Photos
Please attach photos later [front/whole building, right and left sides, back, entrance to stairs (if apartment), inside,
deterioration, part details, etc.]
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