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Myanmar is exposed to multiple natural hazards, which include cyclone, storm
surge, floods, landslide, earthquake, tsunami, drought, fire and forest fire. In
recent past, it has been impacted by earthquakes (2012 and 2011), cyclone (2010
and 2008), tsunami (2004) and other hazards. These disasters claim precious
lives, destroy the development gains of several decades and affect future
development interventions. Climate change has changed the severity and
frequency of some extreme weather and climate events and coupled with
increased exposure and vulnerability, the impact of future disasters is likely to
be more intense.

Myanmar is undertaking a number of developmental interventions and it is
important to note that these can create risk unintentionally. Hence, it is
important to take conscious efforts to make these safer and disaster risk
management (DRM) and climate risk management (CRM) should be an integral
part of the developmental interventions.

The Ministry of National Planning and Economic Development (MNPED), the
nodal ministry for development in Myanmar, is undertaking several steps to
ensure safer development which includes capacity building of development
planning related officials on disaster and climate risk management. The session
on ‘Resilient Development Planning in Myanmar: An Overview’ has been
developed to support the planning and implementation trainings of the
Planning Department, MNPED, Myanmar.

The training package includes a facilitator’s guide, participant’s handbook and
PowerPoint presentations, which is part of other planning and implementation
training packages. The package has been developed under the guidance of the
Planning Department with technical assistance from the Asian Disaster
Preparedness Center (ADPC) and support from the AusAID and the Ministry of
Foreign Affairs, Norway.

It is hoped that this session kit will help in raising the awareness of the disaster
and climate risk in the planning process and will help in moving towards the
goal of safer development.

Deputy Minister
Ministry of National Planning and Economic Development
Union of Republic of Myanmar
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At the end of the session, the participants will
* Have a common understanding on ‘Development and Disaster linkages’

* Be able to identify the various factors which contribute towards ‘disaster risk’
including climate change in Myanmar

* Be able to identify measures for risk resilient development process in
Myanmar

Duration: 2 hours and 30 minutes
Training methods: Lecture and Group Works

Material required: Projector, Screen, PowerPoint slides, Participant’s
Handbook

Session Content
1. Disaster and Development Linkages

Viewing disaster within the broader development context, this session will
enhance the participants’ understanding of linkages between disaster and
development. Disaster has adverse impacts on the population and on the
economic, social, and environmental development of the affected country. It
can destroy years of development initiatives and gain. On the positive side,
disaster provides an opportunity for safer development. Ideally, agencies
should make the most of this window of opportunity to include DRR
considerations in future development.

While countries relentlessly strive for development, reducing poverty and
achieving economic growth, development programs can increase susceptibility
to disaster. This is the case, for example, if the development project is located in
a vulnerable location making it highly prone to future hazards. Urban
development and housing projects in areas at risk can exacerbate risks and
environmental degradation, increasing demands of shared resources and more
constraint access to land utilization or natural resource, etc. This can intensify
poverty and reduce capacities to absorb or mange the shock from disasters.
From this angle, disaster is not considered as a one-time incident or isolated
event, but reflects unmanaged and unresolved problems in development.



Planning and Implementation Training

Development projects can also be designed to decrease susceptibility to
disaster and their negative consequences. Structural and non-structural
measures, legal provision and law enforcement, and sustainable livelihood can
be promoted to ensure resilience and safeguard development from disaster
risk.

The following are examples of development and disaster in some ASEAN
countries.

Hue, Viet Nam Jakarta, Indonesia

Impact of Cyclone Nargis

In Myanmar, Cyclone Nargis led to loss of several thousand lives, wiped out the
livelihoods of families overnight. It caused the flooding of over 600,000
hectares of agricultural land, submerging 60% of all paddy fields in the country
and damaging 63% of freshwater ponds. It caused the deaths of up to 50% of
draught animals, destroyed fishing boats and swept away food stocks and
agricultural implements. These damages were mainly located in Ayeyarwady
and Yangon regions, where local livelihoods are heavily reliant on the natural
resource base. As seen from the Nargis experience, Myanmar has suffered
severe damage and loss due to natural hazards. The total economic loss of
cyclone Nargis amounted to about 2.7% of the projected 2008 GDP.

Group Work on Disaster and Development Linkages
Step 1
Form 5-6 groups of 5-7 participants in each group.
* Each group can select one sector

e Livestock and Fishery

e Agriculture

e Transport

e Processing and Manufacturing

e Social services (Education, Health)

e Forestry

*  Mining
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Step 2

* Each group should identify one project/ development activity corresponding
to your sector

* Think about its location, its target groups, and any other details.

Step 3
* The following hazard affects each sector
e Livestock and Fishery: Cyclone
Agriculture: Drought
e Transport: Floods
e Processing and Manufacturing: Earthquake
Social and administrative services (Education): Cyclone
Forestry: Fire
Mining: Floods

Step 4

¢ Identify 2-3 possible impacts of the hazard on the chosen sector. The impact
can be short or long-term.

Step 5

e The identified impact should then be classified under following three
headings
e Social

e Environmental
e Economic

Sustainable Development

Sustainable development was defined by the World Commission on
Environment and Development (WCED) in 1987 as “development that meets
the needs of the present without compromising the ability of future
generations to meet their own needs”. The idea of sustainable development is
based around three pillars: the economy, society and the environment.

1. Economic

e growth

o efficiency

e stability
2. Social

e empowerment

o inclusion/consultation

o institutions/governance
3. Environmental

o resilience/biodiversity

o natural resources

e pollution

-
‘ e« Intra-generational e

equity
e  values [culture
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The above triangle shows the three key elements and illustrates how they
interact. Development in one sector will prove unsustainable unless all three
elements progress in unison. From a disaster perspective, unsustainable
development in one area, such as rapid economic growth, could
proportionately increase the vulnerability in the other key areas. This increase in
vulnerability would then increase the risk of a major disaster. Similarly, if
development is undertaken in a sustainable way then vulnerability can actually
be decreased. In some cases, disasters cannot be avoided. In such case,
disasters can set back development tenfold. However, it is possible that in the
recovery phase of a disaster, opportunities for sustainable development can
and should be taken.

The key message in the first part of the session
Disaster and development are linked and sustainable development requires
disaster risk consideration.

2. Components and Drivers of Disaster Risk Including
Climate Change

To understand the components and drivers of disaster risk, there are some
concepts to examine. These include:

Hazard

It is a phenomenon, which has the potential to cause disruption or damage to
people, their property and their services and environment. For example, in
Myanmar, earthquake, cyclone, flood, tsunami and landslides are major hazards.

* Earthquake: Myanmar falls in seismically active zone, especially the urban
centers including Yangon, Mandalay, Magwe. The earthquake originates
from two main causes namely result of collision between the northward
moving Indian Plate underneath the Burma Plate and the northward
movement of the Burma Plate from a spreading center in the Andaman Sea.
In last 8 decades, at least 18 large earthquakes (7 or more on RS) had
happened. The 1956 earthquake led to loss of at least 50 human deaths.

* Tsunami: Myanmar is prone to Tsunami as it has faced at least 3 Tsunami in
last 2,800 years. The 2004 Tsunami led to loss of 61 lives and affected 2,592
households. Out of three, two coastal areas namely Rakhine State and
Ayeyarwady Region falls under moderate zone.
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Fire: The Fire hazard is the most frequent hazard and accounts for approx.

70 percent of the disasters. Though the number of fire cases (900 annually)
is decreasing while the losses (0.9 mn USD annually) shows the increasing
trend. The high incidences of fire cases are concentrated mainly in Yangon,
Mandalay, Ayeyarwady, Sagiang and Bago Regions.

Dry zone/Drought: The Dry zone is located in central part of the country in
Magway, Mandalay and Sagaing (lower) Regions and covers approx. 10 % of
total area. It falls under arid to semi-arid zone as per different zonation the
average annual precipitation is below 1000mm. 54 townships spread across
13 districts in 3 Regions falls under the Dry zone.

Landslide: The landslides of various scale occurs in mountainous regions
especially in the Western Ranges and some localities in the Eastern Highland
of Myanmar. The Western ranges have experienced all types of landslide and
earth movement such as rock falls, rock slides, soil avalanche and mud flows.
Due to the sparsely populated areas, the direct impacts of landslide in this
region damage infrastructure rather than human settlement.

Floods: Flooding is accounting for 11% of all disasters and between 1910 and
2000, there were 12 major floods. The threat of flooding usually occurs in
three waves: June, August and late September to October with biggest
danger arriving in August as peak monsoon rains occur around that time. In
the cities and towns, localized floods occur compared to the rural areas.
Approx. 2 mn populations are exposed to floods.

Cyclone : Myanmar having a long coastline along the Bay of Bengal, which is
considered to be high cyclone vulnerable area, is prone to cyclones and April,
May and October are considered to be cyclone months as per last 100 years
record. In last four decades, five major cyclones hit Myanmar in 1968 (Sittwe
cyclone), 1975 (Pathein cyclone), 1982 (Gwa cyclone), 1994 (Maundaw
cyclone) 2006 (cyclone Mala) and 2008 (cyclone Nargis). The Sittwe cyclone
led to loss of 1037 lives, Pathein cylone claimed 304 lives and Nargis the most
devastating led to loss of 138,373 lives.

Storm surge : Myanmar has a very long coastline and densely settled low-
lying land are particularly vulnerable to rising sea levels and as per the IPCC
report, arise in sea level of one centimeter can result in beach erosion of one
meter horizontally. The low-lying areas of Myanmar’s Ayeyarwady Delta,
interspersed with many tidal waterways, are naturally exposed to storms
and monsoon winds blowing from the southwest. Rising sea levels, stronger
cyclones and ecosystem degradation mutually reinforce each other,
exacerbating the fallout from seaward disasters. In 2 and 3 of May 2008, 90
percent of deaths were caused as a direct consequence of the storm surge.
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Disaster

A serious disruption of the functioning of a community or a society involving
widespread human, material, economic or environmental losses and impacts,
which exceeds the ability of the affected community or society to cope using its
own resources. It is either human-induced or natural, and can be a slow-onset
(drought) or sudden happening (earthquake).

Disasters result from the combination of exposure to a hazard, conditions of
vulnerability and insufficient capacity or measures to reduce or cope with the
potential negative consequences of the hazard. In this way, a hazard in itself
does not cause damage — damage happens when hazards occur in areas where
conditions of vulnerability are present.

Vulnerability
It is the characteristic and circumstance of a community, system or asset that
makes it susceptible to the damaging effects of a hazard.

There are many aspects to vulnerability arising from various physical, social,
economic, and environmental factors. Examples may include poor design and
construction of buildings, inadequate protection of assets, lack of public
information and awareness, limited official recognition of risks and
preparedness measures, and disregard for wise environmental management.

Exposure
It could be people, property, systems, or other elements present in hazard
zones that are thereby subject to potential losses.

Measures of exposure can include the number of people or types of assets in an
area. These can be combined with the specific vulnerability of the exposed
elements to any particular hazard to estimate the quantitative risks associated
with the hazard in the area.

Risk

y It can be defined as the combination of
DISASTER the prabability of an event and its negative
consequences. Risk is considered tobe 2
function of hazard, exposure and vulnerability.
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Climate Change

Climate change is affecting disaster risk in two ways. Firstly through increasingly
extreme and frequent weather events, and secondly, through an increase in
the vulnerability and exposure of communities to natural hazards. Climate
change will add yet another stress to those of environmental degradation and
rapid unplanned urban growth which further reduces communities’ abilities to
cope with even the existing levels of weather hazards.

Increased Temperature in Myanmar

Over the last six decades (1951 to 2007), the temperature in Myanmar has
increased on average by 0.08°C per decade. This has been reflected by fewer cold
days and more frequent hot days. Despite the overall trends of increasing
temperatures, five regions have experienced decreases. Appreciable decreases
include Magway (-0.23°C per decade) and Bago (-0.16°C per decade). The highest
warming (~0.32°C/decade) has been experienced in the Kayin State. From 1951 to
2000, approximately 15 heat waves occurred per year. The most extensive heat
wave (covering up to 60% of the country) occurred in 1998 during a El Nifio
Southern Oscillation (ENSO) year.
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Increased Rainfall in Myanmar

Over the last six decades (1951-2007), the rainfall in Myanmar has increased on
average by 29 mm per decade. Rainfall trends have however been variable over
the period. The majority of regions have experienced an increase in rainfall with
the Upper Sagaing Region experiencing the greatest increases (~215 mm per
decade). However, six regions experienced a decrease in annual rainfall
including, for example, Bago Region (81 mm/decade). Changes in rainfall have
also influenced the duration of the monsoon season. The southwest monsoon
onset occurs later in the year than previously and withdraws earlier in the year.
Over the period 1991-2004, 32 extreme rainfalls have occurred across 16 stations
in the country.
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Observed Changes in Climate Related Hazards and Extreme Weather Events

The observed changes in climate related hazards in Myanmar include:

An increase in the prevalence of drought events - Severe droughts have
increased in frequency from 1990 onwards. In 2010, severe drought diminished
village water sources across the country and destroyed agricultural yields of
peas, sugar cane, tomato, and rice.

An increase in intensity and frequency of cyclone and strong winds - In the past
(before 2000), cyclones made landfall along Myanmar’s coast once every three
years. Since 2000, cyclones have made landfall along Myanmar’s coastline every
year. From 1887 to 2005, 1,248 tropical storms formed in the Bay of Bengal.
Eighty of these storms (6.4% of the total) reached Myanmar’s coastline. Recent
cyclones of note include Cyclone Mala (2006), Nargis (2008) and Giri (2010).
Cyclone Nargis hit the coast in May 2008 and was the most devastating cyclone
that Myanmar has ever experienced. The Ayeyarwady Delta and the eastern part
of Yangon were most affected experiencing wind speeds >258 km/h. The main
impacts included: i) extensive damage to mangroves, agricultural land, houses
and utility infrastructures; ii) salt-water intrusion into agricultural lands and
freshwater sources causing economic, social and environmental damage; iii) loss
of livelihoods and homes (3.2 million people affected), including 138,373 deaths;
and iv) damages of ~US $4.1 billion. Cyclone Giri hit the coast in October 2010
resulting in a maximum storm surge of approximately 3.7 m and winds speeds in
excess of 120 km/h. The cyclone caused damage and loss to government
buildings, households, schools and farm assets. The death toll was significantly
less than that of cyclone Nargis (45 people). However, the cyclone resulted in
70,000 people left without homes.
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* Rainfall variability including erratic and record-breaking intense rainfall

events - Rainfall patterns in Myanmar have become unpredictable with

regular reports of record-breaking rainfall:

e Over the period 1960-2009, shorter rainfall seasons in combination with
erratic and intense rainfall resulted in numerous flooding events.

* In 1999, heavy rainfall triggered a landslide along the western slope of the
Tanintharyi Ranges, causing damages to several villages as a result of
fallen material.

* In July 2009, 434 mm of rainfall fell in a single day in Launglon
breaking the highest 24-hour rainfall record in the country.

* In August 2009, the Bago Region experienced its highest 24-hour rainfall in
45 years, resulting in severe flooding throughout the town.

* From July to October in 2011, heavy rain and flooding in the Ayeyarwady,
Bago, Mon and Rakhine Regions/States resulted in losses of ~1.7 million
tons of rice.

The key message of the second part of the session
Various factors including climate change and improper development can
influence disaster risk in Myanmar.

3. Mainstreaming Disaster and Climate Risk Reduction into
Development

In the last 10 years, there has been increasing recognition of the need to
mainstream disaster risk reduction into development. The goal of this is ‘to
consider and address risks emanating from natural hazards in medium-term
strategies and policies and in the design of individual projects in hazard-prone
countries’. There has been some initial work in different countries in the region,
which focuses on national government to mainstream DRR into their
development planning process.

What is mainstreaming DRM/CRM into development?

Mainstreaming DRM/CRM into development means significantly expanding and
enhancing risk reduction so that it becomes normal practice, and fully
institutionalized within development processes including the national, sectoral,
local development agenda is informed of risk from natural hazards.

Mainstreaming risk reduction should result in appropriate measures being taken
to reduce disaster risk and ensure that development plans and programmes do
not create new forms of vulnerability. Mainstreaming is not however an end in
itself but an approach or a means to achieve the overall objective of reducing
risks to natural disaster.
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Framework for Mainstreaming DRM/CRM into Development
It is important to understand the key elements of development planning in

Myanmar. It is necessary to look into the plans and policies such as
development policies, the 20 year National Comprehensive Development Plan mﬂgmmﬁm(m
which includes sector plans and regional plans, sector policies, National ~ 2l

Five Year Short Term Plan, National Annual Plan, Physical Planning/ Building e
Codes, Development Planning of City Development Committees, Development

Programmes and Projects, Monitoring and Evaluation of Plans and
Programmes.

It is also essential to have an understanding of the key elements of the DRR
framework and instruments in Myanmar. The DRR framework includes
Disaster Management Law (draft), the Myanmar Action Plan on Disaster Risk
Reduction (MAPDRR) 2012, Standing Order on Disaster Management, the
Guideline on Township Disaster Management Plan, Myanmar National
Adapatation Programmes of Action (NAPA) to Climate Change, the Risk Profile
of Myanmar (Hazard Profile of Myanmar, Multi-hazard Risk Assessment of
Rakhine State and Nargis Affected Areas) and DRR Programmes and Projects.

The various elements of the DRR framework can be aligned with the relevant
elements of development planning process. In other words, we need to
understand the importance of integrating relevant elements of DRR framework
for each of the element of development planning process and to take actions
for institutionalizing such integration accordingly.

Having a framework for mainstreaming DRR into development will help in
better understanding of interdependency between DRM/CRM and the
development: disaster risk assessment/climate change projections will reveal
risks from natural hazards, and when this information is fed into development
planning process, it will help prioritize the investments and budgets to reduce
the risk and also protect investments, etc.

The following is an example from the Philippines of a schematic framework for
mainstreaming disaster risk assessment into development process.

Disaster Risk Assessment Development Planning
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Source: NEDA Phillippines, 2009
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Examples of Mainstreaming DRM/CRM into Development Planning from
other countries

*  Checklist for Integrating DRR in Projects in Pakistan

In 2010, the Planning Commission of Pakistan issued a circular stating the need

to assess all development projects prior to approval in regards to vulnerability
from natural and human induced disasters and to incorporate disaster risk
reduction into the project design, planning and implementation stages.
Accordingly, it has issued a checklist for projects in infrastructure, social and
productive sectors and which may be considered as part of PC | (project
appraisal) and PC Il (Survey and Feasibility studies) forms. Each checklist
contains a set of 20 questions mostly to be answered in the form of Yes or No.

The following points provide a description of the said checklist for infrastructure
sector:

1. Which types of hazards have been considered as unavoidable for the
project and thus a condition for its planning and design? Indicate the
relative order of importance of the hazards related to the project.

2. Has the brief history of the identified hazard(s) in the area included in
the PC-I. (Yes No)

3. Is the project prepared keeping in view the Building Codes of Pakistan
2007? (Yes No Partial N/A)

4. Is the project prepared keeping in view the prevailing Building bye-laws?
(Yes No Partial N/A)

5. Does the project incorporate the prevailing territorial planning
regulations (e.g. hazard zoning, institutional jurisdictions)? (Yes No
Partial N/A)

6. Have the components and activities of the project been designed to
resist the impact of hazards, prioritized in Q. No. 1 above, and to
contribute to the reduction of its vulnerability, and that of its
surroundings and beneficiaries? (Yes No Partial N/A)

7. What facilities are available in the area for rescue and emergency relief in
case of a hazard?

8. Are there adequate arrangements within the project site for firefighting?
Fire alarms, fire hoses, fire extinguishers, automatic sprinkler system

9. Are there funds for mitigation and periodical maintenance of its
components, incorporated and meant to reduce the vulnerability of the
project and its surrounding population? (Yes No Partial N/A)

10.Does the budget and cash flow of the project include items allowing the
coverage of structural activities for risk management? (Yes No Partial
N/A)

11. Does the budget of the project include provision to respond to
emergencies (e.g. alert, contingencies, mitigation, and rehabilitation)?
(Yes No Partial N/A)
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12.

13.

14.

15.

16.

17.

18.

19.

20.

Does the project include a campaign of awareness raising, training and
understanding to risk management for planners, workers and beneficiaries?
(Yes No Partial N/A)

Does the budget and cash flow of the project include items allowing the
coverage of non-structural activities for risk management? (Yes No Partial
N/A)

Do service, transfer, concession and reclamation contracts incorporate
provisions for risk management? (Yes No Partial N/A)

Does the project incorporate an adequate contingency plan for possible
disasters? (Yes No Partial N/A)

Does the project incorporate any instruments for its financial protection
during execution and after the completion of the project (insurance,
indemnity, guarantee, contingency credit arrangements, etc.)? (Yes No
Partial N/A)
Are there any financial or moral incentives to promote risk management?
(Yes/ No/ Partial)

Is there provision in the budget for the periodic training of workers and
staff to use fire extinguishers, first aid kits, and light search and rescue
equipment available within the project site? (Yes/ No/ Partial/ N/A)

Is the evacuation plan prepared, evacuation routes and safe assembly areas
identified? (Yes No Partial N/A)

Is the communication system for emergencies established, including a

warning system wherever appropriate? (Yes No Partial N/A)
(Source: Planning Commission, Government of Pakistan)

* Example from India

India has produced a similar example:

a.

b.

d.

Does the project involve any creation/modification of structural/
engineering assets including land reclamation or changes to existing land
use plans? If yes, then the costs involved in prevention and mitigation of
disaster(s) (natural and man-made) would need to be included fully in the
project cost.

What is the location of the project area? Reasons for selecting the site.
Have possible alternatives sites been considered? Is the type of activity
envisaged in the area compatible with the provisions of relevant NDMA
Guidelines?

Identify the possible risks and analyze the likelihood and impact from
earthquakes, floods, cyclones and landslides due to the location of the
project sites as well as through secondary evidence.

What are the land use directives, regulations applicable? List preventive
measures enshrined in regulations which are to be complied with and
confirm compliance.
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Based on the prioritization of risks, the mitigation measures being

contemplated, both structural and non-structural. Confirmation that the
implementation of the selected mitigation measures will not create new
risks.

Confirmation that the design and engineering of the structure has taken
into consideration the National Building Code 2005, the appropriate BIS
Codes and the NDMA guidelines. Other sources such as Indian Road
Congress Manual, Ministry of Road Transport, Highways and Shipping
manual, Railway Board manual, Central Public Health Engineering
Organization (Min. of Urban Development) manual, Central Electricity
Authority manual and Central Water Commission manual, etc. may also
be consulted where applicable.

. Has the cost of disaster treatment/mitigation measures been included in

the overall project cost?

. Also indicate that the whole process of risk assessment has been done

based on available information and secondary evidence and the
mitigation measure(s) are in conformity with the statutory and other
regulatory requirements and are the most viable ones in the present
circumstances.

* Examples of indicators for use in ecosystem-based disaster risk reduction

1. Risk identification indicators

1.
2.

3.

Systematic inventory of disasters and losses, including small events
Hazard monitoring and mapping

Vulnerability and risk assessments take into account monitoring of
ecosystem conditions, ecosystem services and threats to ecosystems

2. Policy indicators linking ecosystem-based management to DRR

1.

National platforms for DRR, HFA focal point and other national disaster
risk institutions include environmental and planning ministries in
decision-making and implementation

. Legislative mechanisms effectively incorporate sustainable land use
planning into DRR legislation

. Zoning regulations take into account specific ecosystem considerations
and enforcement

4. Cross-sectoral mechanisms effectively incorporate sustainable land

use planning into DRR legislation
. NAPAs and National Adaptation plans include DRR and sustainable
environmental management actions
National Biodiversity Strategies and Action Plans include DRR
considerations
National resourcesrelated policies and environmental legislation
(forestry plans, integrated coastal zoning management plans, etc)
include and implement risk assessments
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10.

11.

National Sustainable Development Strategies include and implement
risk assessments

Public and private infrastructure investments that include enforceable EIAs
and risk assessments

Financial incentives in the form of tax rebates, subsidies and other
monetary and non-monetary rewards are for investments in ecosystem
restoration and sustainable environmental management that emphasize
ecosystems as part of disaster risk planning

Renewable energy policies are enacted and financial incentives are
developed

3. Ecosystem-based management and DRR
Risk assessments are integrated into:

—_
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10.

11.

12.

Integrated Water Resources Management programmes

Integrated Coastal Zone Management programmes

Protected Areas Management

Community Conservation Areas—these include local communities in
ownership of conservation projects

Community-managed Marine Protected Areas

Forest Management Plans

Integrated Forest Fire Management

Forest landscape restoration areas

River basin organizations for improved river management through
stakeholder involvement

Livestock Management-establishment of grazing practices

Fisheries Management-establishment of quotas and regulations

Water Management-equitable pricing and distribution schemes

4. Knowledge, participation and education

1.
2.

Public information and community participation are part of risk assessments
Non-state actors are involved in dialogue and implementation of DRR at the
national and local levels, including civic groups, environmental,
humanitarian and development agencies

Disaster practitioners and environmental managers are trained in integrated
risk assessment, which include ecosystem management

Primary school children are educated in disaster preparedness and
environmental stewardship

5. Human well-being and human security: reducing exposure to disasters and

vulnerability

Many excellent human well-being and human security indicators have already

been developed, including from the following sources:

e U.N. Commission on Sustainable Development indicators
e Human Development Index
e Human Poverty Index
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e Gender-related Development Index

e Governance Index (Kaufmann)
* Prevalent Vulnerability Index (Inter-American Development Bank)

6. Ecosystem health indicators by ecosystem type

1. General
1.1 Changes in native species richness
1.2 Abundance of selected key species
1.3 Number of threatened species
1.4 Number and area of protected areas
1.5 Number and spread of invasive alien species

2. Agro-ecosystems/forests
2.1 Percent of land use changes
2.2 Proportion of land area covered by forest and vegetation
2.3 Percent of land degradation
2.4 Arable and permanent crop land area
2.5 Reduced dependency on fertilizer and pesticide use
2.6 Proportion of land area covered by forest
2.7 Percent of area under sustainable forest management

3. Wetlands]/rivers
3.1 Percent of area maintained as wetlands
3.2 River bank vegetation maintained
3.3 Water quality and turbidity
3.4 River fragmentation

4. Water
4.1 Drinking water quality
4.2 Bathing water quality
4.3 Proportion of total water resources used
4.4 Water use intensity by economic activity
4.5 Waste water treatment

5. Coastal/Marine
5.1 Area of healthy sea grass beds and marine algae
5.2 Proportion of marine area protected

5.3 Health of marine ecosystems, as measured by marine trophic
index

5.4 Coverage of live coral reef ecosystems

5.5 Area of healthy mangroves as buffer zones as measured by
area, density and width



Planning and Implementation Training

7. Threats to ecosystems are monitored

—_

Climate change impacts

Conversion of ecosystems for urbanization and agriculture
Fragmentation of habitats

Slash and burn agriculture

Over-harvesting of forest products

Desertification

Industrial logging/illegal logging

Over-grazing/cattle ranching

© 00N oV AW N

Invasive alien species
. Soil erosion

_
-~ O

Eutrophication : over use of fertilizers

Sources:

U.N. Commission on Sustainable Development (2007)
Cardona, Inter-American Development Bank (2005)
Millennium Ecosystem Assessment (2005)
Convention on Biological Diversity

Environmental Vulnerability Index (2004)

Group Work on DRM/CRM inclusion in Development processes
Step 1
Form 5-6 groups of 5-7 participants in each group.
= Each group can select one sector

e Livestock and Fishery

e Agriculture

e Transport

* Industrial

e Social services (Education, Health)

e Forestry

e Mining

Step 2
= Each group can select one sector

e Elements of the development process in its sector where DRR can
be mainstreamed

e Measures for including DRR into the identified processes of the sector

The key message in the final part of the session

Risk resilient (disaster and climate) issues need be mainstreamed into
development interventions in Myanmar in vision, policies, programmes,
projects and monitoring and evaluation.
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