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FOREWORD

Due to its geographical location, the Republic of the Union of Myanmar is exposed to a wide range of natural
disasters such as fires, floods, strong winds, storms, landslides, earthquakes, tsunamis, droughts and
thunder storms. The worst disaster in the country’s history, cyclone Nargis hit the coastal areas of Myanmar
in May of 2008, affecting 2.4 million people and leaving 138,373 people dead in its wake. The total damage
and losses were estimated at 11.7 trillion Myanmar Kyats with the most devastating consequences for
children, older people and women.

The Republic of the Union of Myanmar accelerated its efforts on disaster risk management through the
development of MAPDRR (Myanmar Action Plan on Disaster Risk Reduction) in 2012, aligned with the
Hyogo Framework for Action (HFA) and the ASEAN Agreement on Disaster Management and Emergency
Response (AADMER). In addition, a Disaster Management Law was introduced in 2013 and assorted Rules
and Regulations.

MAPDRR has 7 components, of which component 2 focuses on hazard, vulnerability and risk assessment.
The Disaster Management Law, Chapter VI section 13 sub-section (b) states that anyone with responsibility
under the Law “shall give priority and protect infants, the elderly, the disabled and women (especially
pregnant and lactating women) in carrying out (their) functions” including preparedness, prevention,
response and rehabilitation.

The Child-Centred Risk Assessment provides a visual representation of child-centred risk in different
development programmes and in different State/Regions. Organizations working in Disaster Risk
Management will find this Child-Centred Risk Assessment useful in complementing the goal of MAPDRR
‘To make Myanmar Safer and more Resilient against Natural Hazards, thus Protecting Lives, Livelihood
and Developmental Gains’. Furthermore, it is believed to support the protection of Myanmar’s future, its
children.
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PURPOSE OF THE REPORT AND INTENDED AUDIENCE

As disasters are increasingly recognized as the outcome of poor development choices, resilience to natural
and human-induced hazards is becoming an integral part of the concept of sustainable development.

A quantitative and spatial risk assessment helps to better understand and operationalize disaster risk, and
is therefore an essential tool for risk-informed planning and ultimately risk-informed development
programming. Risk assessments normally overlay hazard risk information, population exposure, climate
change vulnerability, some measure of socio-economic vulnerability and measures of local capacity to
manage risk and disasters in order to assess relative levels of risk specific geographic areas. This analysis
was conducted specifically to demonstrate the merit of putting children at the centre of a national risk
assessment, and the utility of using indicators related to children’s development and welfare as the key
measures of vulnerability in the larger population.

The outcome of the analysis is a child-centred risk index ranking the 14 states and regions of Myanmar.
Although findings were limited in some cases by insufficient and/or out-dated data, the CCRA has informed
internal decision-making around UNICEF’s Country Programme, enabling more risk and climate-sensitive
programming. The real value of this exercise however, was to demonstrate the significance of such an
analysis for key stakeholders, such as Government, development partners and civil society organizations,
that are interested in visualizing and addressing factors of risk and their implications on children and other
vulnerable groups in Myanmar. Specifically, it is hoped that this analysis will inform the Ministry of Social
Welfare, Relief and Resettlement’s choices on approach and methodology for the development of the
national hazard and vulnerability atlas, which is a key planned output under the Myanmar’s Action Plan for
Disaster Risk Reduction.

Through this process, the importance of interpreting hazard risk, child vulnerability and child-centred maps
alongside each other was confirmed. Different agencies may decide to focus on different elements of the
risk equation for their decision making - hazard risk management, capacity development or child
vulnerability reduction - according to their specific mandate and areas of technical expertise; yet all
investments that purposefully contribute to reducing factors of risk will ultimately contribute to fostering
child-centred resilience.



BACKGROUND

Disaster Risk Reduction

Disasters are no longer understood as ‘natural disasters’ that take place outside the realm of development.
Increasingly, disasters are perceived as the outcome of poor development choices or gross capacity gaps
to implement sound policies— typically related to land-use, building practices, environmental preservation,
communicable disease prevention, poverty eradication, sustainable rural development and management of
migration trends/patterns (e.g. urbanization). This new understanding represents an optimistic shift in
perspectives, since it emphasizes opportunities to proactively identify, prevent and reduce disaster risks.

The United Nations Office for Disaster Risk Reduction (UNISDR) defines disaster risk as “the potential loss
expressed in lives, health status, livelihoods, assets and services, which could occur to a particular
community or a society due to the impact of a natural hazard”?. Disaster risk reduction (DRR) is a systematic
approach to identifying, assessing and reducing disaster risk. Specifically, the purpose of DRR is to
enhance capacities and minimize vulnerabilities throughout a society in order to avoid (prevent) or to limit
(mitigate and prepare for) the adverse impacts of natural hazards. Further, DRR is widely recognized as a
climate change adaptation (CCA) strategy and a component of the broader resilience debate. Disaster risk
is commonly understood as a function of hazards, vulnerability, exposure and capacity. The basic risk
formula that guides DRR looks like this:

(Hazard ) x Vulnerability ) x (Exposure)
(Capacity)

Disaster Risk =

The Case for Putting Children at the Center of the Risk Equation

The CCRA has wide application, not just for child right’'s advocates, but for a wide range of development
partners and planners. Putting children at the centre of a risk analysis makes sense for several reasons:

e Children represent almost half the population: From a demographic perspective, the child
population matters for planning. Children constitute between one third and one half of the population in
most countries in Asia and the Pacific and 34% of the population in Myanmar.

e Children’s vulnerabilities are good indicators of larger development challenges: Often children
are the first to manifest the negative impact of shocks and stresses. Indicators that measure their health,
nutrition, education and protection status are therefore very sensitive and can warn of emerging
vulnerabilities in the larger population.

e Children are also disproportionately affected when disaster strikes: Evidence shows that disasters
disproportionately affect children and women, exacerbate pre-existing vulnerabilities and inequalities
and affect approximately 100 million children and young people around the world every year.?
Considering them in risk management strategies therefore, is a responsible approach.

e Children have the right to be integrated in planning: Child-centred DRR also reflects the
understanding that disasters threaten children’s basic rights to survival, development, education and
protection. Not only to do children have the right to be considered in planning that will affect their lives,
but they have the right to participate in decision-making, especially considering that this generation of
children will experience more disaster impacts than their parents.

1 http://www.unisdr.org/we/inform/terminology
2 UNGA, ‘Implementation of the International Strategy for Disaster Reduction: Report of the Secretary General.’
A/67/335. 27 August 2012. p.9
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Disaster Risk in Myanmar

Myanmar is prone to a range of high impact natural hazards, including cyclones, seasonal flooding,
landslides, droughts, fires and earthquakes.® In recent years, two major cyclones (Nargis 2008, Giri 2010)
have hit the coastal parts of the country with devastating impact on children and women; since 2002 flooding
has affected over 500,000 people,* inflicting the greatest damage in the coastal and hill areas; landslides
due to flooding and seismic activity have occurred in hill areas; a series of earthquakes have affected the
country’s northern and eastern parts, most significantly in eastern Shan in early 2011 (6.8 on the Richter
scale); and fires have destroyed homes and infrastructure in communities across the country.

In Myanmar, natural hazards have been compounded by civil and communal conflicts across the country.
This interplay of natural hazards and human-induced risks has drastically exacerbated existing
vulnerabilities among women and children - both in terms of their socio-economic status, and their access
to basic social services such as education and primary healthcare. Widespread poverty and poor
infrastructures are at the heart of the country’s relatively low capability to recover from a significant event®.
It is this combination of high hazard vulnerability and low capacity which makes Myanmar the “most at-risk
country” in Asia-Pacific according to the INFORM risk model®.

The recurrence of natural hazards over recent years has alerted the Government of Myanmar and the
international community of the importance to take concrete actions to reduce the losses to lives, livelihoods,
and other humanitarian and development consequences of potential disasters. The effort made by the
Government so far - intensified since Cyclone Nargis in 2008 - has primarily focused on improving readiness
to offer timely emergency assistance, while a systematic approach to reduce underlying vulnerabilities has
received less attention’.

UNICEF and DRR in Myanmar

Working in 190 countries around the world and in Myanmar since 1950, UNICEF is the United Nations
Agency created with a distinct purpose in mind: to work with others to realise the rights of every child,
especially the most disadvantaged. Since disasters affect children and women disproportionately, UNICEF
promotes child-centred DRR in order to strengthen the resilience of children, families and communities to
shocks and stresses relating to natural hazards, climate change, violent conflicts and epidemics.

UNICEF has, since Cyclone Nargis, provided a range of interventions to mitigate the impact of future
disasters primarily in the areas affected by Cyclone Nargis in 2008. These include - but are not limited to -
the construction of child friendly schools in the Delta townships, which now serve as models for safe
schools, able to withstand as shelters the impact of another cyclone of Nargis’ scale; the introduction of
DRR in the life skills curricula offered to all primary school children across the country providing them with
a basic need-to-know information in the event of a disaster; the establishment of a nutrition surveillance
system in selected high-risk areas to timely alert actors of increasing malnutrition rates amongst young
children (and thereby trigger an intervention to avert widespread malnutrition).

Building on these experiences, UNICEF Myanmar strives to more systematically address DRR, by helping
the government and implementing partner agencies in prioritizing children in their disaster mitigation
strategies, as well as in preparedness and response. This child-centred risk assessment is a critical first
step in achieving more resilient outcomes for children.

3 According to the 2015 INFORM global risk management platform, which attempts to classify and categorize
countries according to their vulnerability to disasters, Myanmar ranks 10" globally and first in Asia-Pacific in relation
to disaster Risk.

4 UNOCHA. ‘Myanmar: Natural Disasters 2002-2012.’

5SDC & ADPC (2012), “A Situational Analysis of Disaster Risk Management Policy and Practice in Myanmar”

8 http://www.inform-index.org/Results/Country-profiles?iso3=MMR

7 Government of Myanmar, HFA Progress reports (2009-2011 and 2011-2013)
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CHILD-CENTERED RISK ASSESSMENT

A quantitative and spatial risk assessment helps to better understand and operationalize risk. It is an
essential tool for risk-informed planning and ultimately risk-informed programming. Based on previous
assessments done by UNICEF in various country offices in the Asia-Pacific region® and in close
coordination with the DRR WG, the child-centred risk assessment combined information on hazard risk,
exposure of the child population, vulnerability of socio-economic assets to climate change, child
vulnerability and local capacity to manage risk, to give a relative measure of the disaster risk of children in
14 states and regions in the country. Although the township level (lowest administrative unit in Myanmar)
would provide the best reference for program planning, this assessment used the state/region level due to
lack of data for the township level. The scope of the assessment will be expanded gradually as and when
data becomes available.

The main purpose of the CCRA is to enable key stakeholders to visualize and address factors of risk and
their implications on children in the current context of Myanmar. As highlighted by UNISDR, the main
underlying risk drivers in the first half of the 21t Century are poor urban governance, vulnerable rural
livelihoods and declining eco-systems. By factoring in exposure (population) and climate change
vulnerability, the CCRA gives an overview of how these underlying risk drivers manifest themselves and
translate into risks for children in different states and regions of Myanmar. The main findings of the CCRA-
the multi-hazard risk map, the child vulnerability map and the child-centred risk map- should be interpreted
alongside each other for informed decision-making. Agencies may decide to focus interventions on
mitigating overall risk levels, for which the child-centred risk map will provide critical information; or may
choose to emphasize one components of the risk equation- hazard risk management, capacity development
or child vulnerability reduction — depending on their mandates and areas of technical expertise.

Limitations and Opportunities

Although substantial progress has been made in recent years, Myanmar continues to suffer from a chronic
lack of data affecting all sectors of public life. This is particularly true when looking at sub-national levels of
administration where limited data is available at state/region level and almost no data at township level.
Where data is available, it is generally not disaggregated by sex, age and locality. This exercise was
constrained by the lack of data but alternative ways of assessing the different components of risk were
identified.

Since the purpose of this exercise was to demonstrate the utility of a risk assessment methodology that
puts children of the centre of the analysis, it is recommended that national risk assessments maximise the
use of new evidence that will emerge in the coming two years. A number of initiatives are underway, which
will have a direct impact on the quantity and quality of data available in Myanmar such as the publication
of the final results of the 2014 Myanmar census, expected at the beginning of 2015; poverty surveys to be
conducted by the World Bank and UNDP in 2015; DHS survey expected to take place in 2015; ongoing
food security and poverty estimation surveys by WFP, etc. In addition, several members of the DRR WG
are working on hazard risk assessments at different levels and discussions have been initiated between
the DRR WG and the Government on the production of a hazard and vulnerability atlas, in line with the
Myanmar Action Plan on DRR. It is critical therefore that the national Atlas of Hazards and Vulnerabilities
becomes a living document that is updated as new, reliable and precise data becomes available.

8 Child-centred risk assessments is a UNICEF-tool developed to risk-inform country programmes as part of the
broader resilience agenda. Since 2012, child-centred risk assessments have been developed for Pakistan, India,
Nepal, Lao PDR, Indonesia and Solomon Islands. For further details please see:
http://www.preventionweb.net/files/36688 36688rosaccriskassessmentfeb2014.pdf
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Multi-Hazard Mapping

The multi-hazard mapping presented in this paper includes both natural and human-made hazards and
focuses on the hazards that are of highest significance in relation to both likelihood and severity of impact
on the population. As a result, hazards such as landslides, hail storms, lightning storms are not included in
the risk calculations. The detailed calculations can be found in the annexed CCRA matrix. Given that no
multi-hazard risk mapping is available for the different states and regions of Myanmar and very limited
single-hazard risk mapping (fire and earthquake and cyclones derived from national risk maps), different
sources of information were compiled for different hazards, as detailed below:

Earthquake: the earthquake index was developed by earthquake experts from the Myanmar Geo-Science
Society and UN-Habitat, based on state/region probabilistic seismic maps currently being developed by
these two agencies, and which are derived from the national probabilistic seismic map that can be found at
the end of the report (Figure 2).

Tropical storm/cyclone: data on cyclone/tropical storm is derived from the OCHA multi-hazard map of
Myanmar (see Figure 1). The map uses the Saffir-Simpson scale and defines intensity zones, ranging from
1 to 5. Intensity zones indicate where there is a 10% probability of a storm of this intensity striking in the
next 10 years. Intensity zones for each state and region were converted on a scale of 1 to 10 in the
calculation sheet to enable data comparison.

Tsunamis: the tsunami risk ranking used in the CCRA was developed by the Regional Integrated Multi-
Hazard Early Warning System (RIMES) based on 3 likely scenario. The process through which the ranking
was defined is summarized at the end of the report (Figure 5), and the ranking developed by RIMES was
reversed and converted on a scale of 1 to 10 for data comparison purposes.

Floods: flood information was derived from a map developed by Ithaca/WFP based on a historical seasonal
analysis of population exposed to floods in different districts of Myanmar between 2001 and 2010 (see
Figure 3). Although the map already contains exposure information, this map presents the most reliable
and precise picture of flood risk available. Population exposure (eight levels) were combined at state and
region level and converted on a scale of 1 to 10 to enable data comparison.

Droughts: information on droughts is a translation of the Hazard Profile in numerical values where 10
indicates that the region/state is prone to drought and 1 indicates the region isn’t. In spite of extensive
efforts and consultations with a number of stakeholders, it was no possible to find a more accurate
representation of drought risk in Myanmar.

Fires: although they have limited impact in terms of loss of life, fires are by far the most common hazard in
Myanmar and can cause localized loss and damage. The index included in the CCRA was created based
on all incidences of fires recorded by the Fire Services Department between 1993 and 2008 per state and
region; converted on a scale of 1 to 10.

Conflict: conflict and civil unrest have affected Myanmar since its independence but more so even than for
natural hazards, conflict risk is rapidly evolving, mobile and thus difficult to map. The values included in the
CCRA matrix are extracted from the Conflict Barometer developed by the Heidelberg Institute for
International Conflict Research for Myanmar in 2013°. Where a conflict affects a particular state/region, the
conflict intensity value is extrapolated to the whole state and region. Where several conflicts are present,
the highest intensity value was retained. This however is a partial representation of conflict risk as it only
considers conflicts that were active in 2013 and does not account for latent conflict risk. The conflict
barometer is converted into a scale of 1 to 10 in the calculation sheet to enable data comparison.

The second step of the multi-hazard mapping was to allocate weights to the different hazards based on
their likelihood and potential impact on the population. This is to avoid an analysis that would be overly

9 The Heidelberg conflict barometer has 5 intensity levels, corresponding to the following: 5 = war; 4 = limited war; 3 =
violent crisis; 2 = non-violent crisis; 1 = dispute. Refer to pages 97 and 98 for information on conflict in Myanmar.
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biased towards low impact hazards such as fires. Here, the CCRA uses the risk matrix developed by the
Myanmar Inter-Agency Standing Committee (Humanitarian Country Team), which can be found in the
Myanmar Emergency Response Preparedness Plan 2014: tropical storm (2), conflict (1.6), earthquake
(1.5), flood (1.5), tsunami (1), fire (0.9) and drought (0.4)1°. It is important to note that this table does not
provide a scientifically-sound measure of risk but is based on the assessment of an inter-agency expert
panel, taking into account the disaster history of Myanmar and available records of losses and damage.
Other methods for to evaluate the likelihood and impact of hazards can be considered for the national Atlas
of Hazards and Vulnerabilities, which should also benefit from updated data to support a more systematic
way of weighting different types of risks?™.

. Storm Surge and
5. Critical i
Tsunami

4. Severe
S
3 3. Moderate
E

i Drought and
22, balliuels Pandemics g.
Landslides
1o Ak Forest Fire
; ; 3. Moderately . .
1. Very Unlikely 2. Unlikely . 4. Likely 5. Very likely
Likely
Likelihood

Likelihood : Impact :
1=Very unlikely (up to 20% chance of the event happening) 1 = Negligible (minimal impact on overall population)
2 = Unlikely (20-40%) 2 = Minor (minor impact on overall population)
3 = Moderately likely (40-60%) 3 = Moderate (moderate impact on overall population)
4 = Likely (60-80%) 4 = Severe (severe impact on overall population)
5 = Very likely (over 80%) 5 = Critical (major impact on overall population)

Emergency Response Preparedness Plan, Myanmar HCT, 2014
Multi-hazard map

The multi-hazard map presented below confirms the high hazard vulnerability of Rakhine state and
Ayeryawady region, stemming from their extreme exposure to cyclone, flood and tsunami risk and
compounded, in the case of Rakhine, by inter-community violence and conflict. Sagaing, Yangon and
Mandalay, three of the most populated and urbanized regions of Myanmar, also rank high in terms of hazard
risk due to their location on or close to an active seismic fault line, and their exposure to droughts (Sagaing
and Mandalay) and tropical storms (Yangon). Magway and Bago regions display medium levels of hazard
risk with their vulnerability to earthquakes, floods (Bago) and droughts (Magway). The other states and
regions of the country Kayin, Kachin, Chin, Shan, Mon, Tanintharyi and Kayah all have comparable levels
of hazard risk, which are substantially lower than those of Rakhine and Ayeryawady.

10 The overall scoring of the HCT’s ERP Plan was divided by 10 for ease of calculation.
1 UNDP and UN-Habitat are currently supporting the Relief and Resettlement Department to roll-out a Loss and
Damage Database based on Desinventar methodology.
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AL Myanmar information Management Unit
R Multi-Hazard Map
i UNICEF-Myanmar, November 2014
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Climate Change

Since most disasters are triggered by weather phenomena, climate change exacerbates the frequency and
intensity of hydro-meteorological hazards. Since 1977, the Department of Meteorology and Hydrology
(DMH) of Myanmar has been collecting meteorological and hydrological data and has documented
concerning changes in patterns in recent years such as the shortening and intensification of the monsoons;
an increase in sea surface temperature and an overall increase in heat and drought indices!2. The Global
Adaptation Institute ranks Myanmar 167 out of 176 countries; a ranking which is as much a reflection of
Myanmar’s exposure to climate change as it is of the country’s low capacity to manage climate risks?3.
Climate change vulnerability was therefore included in this paper in recognition of its direct impact on hazard
risk and allocated a weight of 10% in the overall risk equation that underpins the assessment.

The Myanmar National Adaptation Program of Action (NAPA) includes two climate change vulnerability
index maps (see Figure 6), one which reflects states/regions’ vulnerability to climate change in relation to
exposure of key socio-economic sectors (the index includes 5 risk categories) and one which reflects
states/regions’ vulnerability to climate change in relation to population exposure, measured by population
density (the index identifies low, medium and high areas of risk). In this exercise, only the first index was
considered as population exposure is already factored i