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INTRODUCTION

Background
The Myanmar Climate Change Alliance (MCCA) was launched in 2013 w ith  the jo in t e ffo rts  o f the United Na­
tions Human Settlem ents Programme (UN-Habitat), the United Nations Environm ent Programme (UNEP), the 
M inistry o f Natural Resources and Environmental Conservation (MNREC) and its Environmental Conservation 
D epartm ent (ECD). The program m e also works closely w ith  several o ther m inistries and governm ent agencies, 
including the M inistry o f Social Welfare, Relief and Resettlement (MSWRR) and its Relief and Resettlement 
D epartm ent (RRD). The overall objective  o f MCCA is to  mainstream clim ate change into the po licy deve lop­
m ent and reform  agenda o f Myanmar.

The country is highly vulnerable to  clim ate change and hazards. A t a local level, clim ate change is already re­
su lting in more frequent and severe disasters such as devastating cyclones, frequen tly  recurring floods and 
storm  surges, d roughts and consequent clim ate driven m igration, and loss o f p ro du c tiv ity  in the agricu lture 
sector, among others. In the context o f increasing clim ate-induced risks, local adm in istrations need to  enhance 
the ir capacities fo r clim ate change adaptation (CCA) and disaster risk reduction (DRR). In response, MCCA 
and ECD designed a tra in ing course en titled  “ Building Local Level Resilience to  Climate Change in Myanmar” .

Aim and objectives of the course
The overall aim o f the tra in ing course is to  build the capacity  o f national and local governm ents fo r integrating 
CCA and DRR measures into local developm ent plans. The course modules are ta ilo red to  equip governm ent 
offic ials w ith  robust know ledge on clim ate change and its impacts in Myanmar, as well as w ith  analytical and 
technical skills on how to  develop local CCA and DRR strategies and plans based upon vu lnerability  assess­
ments.

The course pursues the fo llow ing  specific objectives:

♦ to  improve the knowledge on clim ate change including on approaches and fram eworks fo r CCA;

♦ to  understand characteristics and iden tify  im pacts o f observed and pro jected clim ate changes in 
Myanmar and linkages w ith  sustainable developm ent o f townships;

♦ to  identify, assess and integrate suitable CCA measures into tow nship  developm ent plans;
♦ to  understand and address key cross-cutting issues in CCA, such as gender and DRR.

The tra in ing is intended for:

♦ Selected township-level adm inistrators, including General Adm in istra tion and members o f Townships 
Development Committees;

♦ D istrict and townships representatives from  various sectoral m in istries/departm ents;
♦ National and regional representatives o f ECD, RRD, and the M eteoro logy and H ydrology Department;

♦ GIS specialists from  various m inisterial units such as those from  MNREC.
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Course overview and modules
The course consists o f four modules. Each m odule is comprised o f theoretica l part and group exercises that 
lead partic ipants step-by-step through the process o f developing local clim ate resilience action plans based 
upon vu lnerab ility  assessment. The course outline is provided below.

Module 1: Understanding climate change

The developm ent and im plem entation o f clim ate change policies in Myanmar necessitates strengthening 
the know ledge and expertise o f governm ent offic ials in th is field. Recognizing tha t clim ate change is a 
com plex notion the firs t m odule o f the tra in ing course is aimed at in troducing  partic ipants to  the basic 
term s and concepts used in the clim ate change science. The m odule fu rthe r aims at enhancing p rac ti­
tioner's knowledge on the anthropogenic factors associated w ith  clim ate change, as well as on the current 
and pro jected clim atic changes at the global and national levels.

Module 2: Addressing current and future impacts o f climate change in Myanmar

Myanmar is h ighly exposed to  rapid- and slow-onset c lim ate-re lated hazards. The country's econom y is 
largely dependent on climate-sensitive sectors such as agriculture, water and energy, and on depleting 
natural resources. Therefore, national and local governm ents should have the capacity to  understand and 
address present and fu ture  impacts o f clim ate change in Myanmar. W ith  th is objective, Module 2 o f the 
course focuses on the im pact o f clim ate change on key sectors, and informs partic ipants on various CCA 
measures applicable at the local level w ith  reference to  the Myanmar Climate Change S trategy and Action 
Plan 2016-2030 (MCCSAP). In addition, the m odule teaches on techniques fo r analysis o f clim ate change 
impacts at the local level, which is an essential element o f clim ate change vu lnerability  assessment.

Module 3: Assessing vulnerability to climate change and hazards at a local level

This m odule introduces partic ipants to  the process of, and m ethods/too ls  fo r conducting  clim ate change 
vu lnerability  assessments at a tow nship  level. The m odule consists o f a theoretica l part and practical work 
(sim ulation exercise and a filed  visit).

Module 4: Preparing local climate resilience action plans

The m odule builds upon the results o f the vu lnerab ility  assessment conducted in Module 3. The aim o f the 
sessions w ith in  th is m odule is to  enable partic ipants to  prio ritize  adaptation measures and develop local 
resilience plans. More specifically, the focus o f the tra in ing is on: (i) discussing the objectives, purpose and 
structure  o f an action plan; (ii) provid ing guidance on the whole planning process, such as where to  start 
from  (form ing  a team; se tting  objectives, budget and tim e-fram e; identify ing  key stakeholders, etc.); (iii) 
in troducing  m ethods fo r analysis o f strengths, weaknesses, opportun ities  and threats (SWOT) in the con­
text o f adaptation planning and se tting  clear CCA objectives; (iv ) identify ing  a short list o f adaptation 
measures and prio ritiz ing  adapta tion options.

The course is designed to  provide fle x ib ility  in term s o f content and duration (m inim um  3 days and maximum 
7 days). It is recomm ended tha t partic ipants should not exceed 30 people to  ensure good qua lity  training. 
Suggested m ethods o f teaching include lectures (30%), g roup exercises (60%), and a fie ld  survey (10%). As­
sessment o f the effectiveness o f teaching w ill be conducted through question-answer sessions and group ex-
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Planning on-the-job exercise and field visit
A real case study, including a filed  visit, are foreseen as part o f the tra in ing w ith  the objective  to  train p a rtic i­
pants on how to  analyse secondary data and use partic ipa tory  too ls fo r vu lnerability  analysis. Therefore, while 
planning the course, fac ilita to rs  should consider the fo llow ing  issues:

♦ Select a case study, e.g. a town, village or small com m unity  located in the area where th is course takes 
place. Ensure tha t fie ld  v is it w ork is realistic in term s o f tim e and planned activities.

♦ Request basic secondary data fo r the selected case study necessary to  develop tow n/v illage  profile 
(sources o f data are listed in Module 3/Session 3.1). If possible, co llect the fo llow ing  data and create a 
spreadsheet tab le  (e.g. in M icrosoft Excel): population data d isaggregated by sex and age, level of 
education com pleted, income per capita, em ploym ent rate, type  o f housing units, household access to 
drinking and irriga tion  water.

♦ W here possible, work w ith  d iffe ren t social groups and engage women and youth. Women's groups 
m ight be be tte r fac ilita ted  by women.

♦ Ensure to  prepare all materials necessary fo r the fie ld  visit (e.g. maps, flip  charts, transparent paper, 
markers, sticky notes). Refer to  Module 3/Session 3.2 fo r more details.

How to use this Training User Manual
This Training User Manual is intended to  guide trainers/course fac ilita to rs step-by-step th roughou t the course 
“ Building Local Level Resilience to  Climate Change in Myanmar” . The fo llow ing  sections provide detailed g u id ­
ance on the course content presented in the fo llow ing  form at:

♦ In troduction to  session, which is intended to  introduce the tra iner to  the content and objectives o f 
each them atic  session, and provide overall guidance and recommendations.

♦ Training content fo r each session in line w ith  the PowerPoint slides and notes.

♦ References fo r fu rthe r inform ation if needed by Facilitator.

♦ Supplem entary materials fo r each m odule such as quiz questions and answers, and materials fo r group 
activ ities and sim ulation exercises.



MODULE 1
UNDERSTANDING CLIMATE CHANGE

Session 1.1 : Introduction to the course
Duration

Training methods 

Material required

90 m inutes (tw o  blocks o f 45 m inutes) 

discussion, video, presentation, pre-course test 

Projector, Screen, PowerPoint slides and notes

This session aims at creating interactive and friend ly  learning environm ent fo r partic ipants by raising a discus­
sion on the ir understanding o f clim ate change. The course organization, learning objectives and teaching 
m ethods are also presented.

Training content
Is the climate really changing?

There is a strong scien tific  evidence o f global warm ing tha t alters the Earth's clim ate and impacts human live­
lihoods. For example, changes in tem perature and p recip ita tion  patterns s ign ifican tly  a ffect agricu ltura l p ro ­
duction  w orldw ide, while sea level rise threatens the livelihood o f m illions o f people inhabiting low -ly ing coast­
al areas around the globe.

In Myanmar, clim ate change has already resulted in increasing severity and frequency of: (i) extreme events 
such as trop ica l cyclones, heavy rains and flood ing, heat waves and d rought events; and (ii) coastal hazards 
such as severe storm  surges, among others. In the meantime, the country's socio-econom ic developm ent is 
h ighly dependent on sectors such as agricu lture and fisheries, fo restry  and hydropow er energy production, all 
o f which are highly sensitive to  the adverse effects o f clim ate change.

Case studies, practical exercises and field work

In 2016, comprehensive vu lnerability  assessments to  clim ate change in the Central Dry Zone (Pakokku) and the 
Delta Zone (Labu tta ) were conducted under the activ ities o f the MCCA Programme. As a result, policymakers 
from  the tw o  townships developed Township Adap ta tion  Plans. The process, m ethods and tools applied in the 
tw o  case studies were used fo r the developm ent o f Modules 3 and 4 o f th is course. Using the same approach­
es, partic ipants will conduct rapid vu lnerab ility  assessment fo r a selected case study.

0
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Session 1.2 : Basics of climate change science

Introduction to the session
Duration : 135 m inutes /th re e  blocks o f 45 m inutes/

Training methods : Lecture and discussions

Materials required : Projector, screen, PowerPoint slides and notes

This session explains the basic term s used in the clim ate change science, as well as the key natural and an thro­
pogenic factors associated w ith  clim atic changes and the global warm ing. It also introduces observed chang­
es in the clim ate in recent years, and pro jections o f fu tu re  change as summarized in the Fifth Assessment Re­
port (AR5) o f the Intergovernm ental Panel on Climate Change (IPCC).

A t the end o f the session, partic ipants w ill be able to:

♦ Explain the d ifference between w eather and climate, and clim ate change and clim ate variability.

♦ Describe the natural and anthropogenic factors associated w ith  clim ate change.

♦ Iden tify  main sources o f greenhouse gas emissions in Myanmar, and provide examples o f m itigation  
actions.

♦ Disseminate to  others the evidence o f climate change in recent years.

♦ Explain to  others w hy clim ate change is believed to  be a result o f human activities.

♦ Explain the global observed and pro jected clim ate changes, including rapid- and slow-onset events.

♦ Explain w hy Myanmar should m itigate  clim ate change and adapt to  its impacts.

Key points covered : clim ate system; difference between w eather and climate; d ifference between climate 
change and clim ate variability; natural causes o f clim ate change; anthropogenic causes o f clim ate change; 
greenhouse effect; m ajor greenhouse gases; observed and pro jected clim ate change; clim ate change adapta­
tion and m itigation.

Training content
Climate system

The clim ate system is a com plex system consisting o f five m ajor com ponents including the atmosphere, hydro ­
sphere, cryosphere, land  surface  and biosphere, and the interactions between them.

The atmosphere is a layer o f gases surrounding our planet, and composed o f about 78 per cent n itrogen (N2), 
21 per cent oxygen (O2), 0.9 per cent argon (Ar), and o ther gases such as carbon d ioxide CO2, water vapour 
(H2O), methane (CH4), as well as ozone (O3) and aerosols (a irborne solid or liquid particles, tha t reside in the 
atmosphere fo r at least several hours). The hydrosphere is comprised o f liquid surface and subterranean water 
(e.g. oceans, seas, rivers, freshwater lakes, underground water), while the cryosphere consists o f all snow, ice 
and frozen ground (includ ing perm afrost). The biosphere refers to  all ecosystems and living organisms in the 
atmosphere, on land or in the oceans.
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Climate

The average w eather cond itions in a certain location at a given tim e o f the year, measured as a statistical aver­
age o f local tem perature and /or precip ita tion  over a period o f at least 30 years.

Example: W hat is the climate in Myanmar in September?

Climate variability and climate change

The state o f the clim ate system (includ ing its components, processes and interactions), as well as external 
factors which influence the environment, a lter the Earth's clim ate (Figure 1). Therefore, clim ate varies spatia lly  
and tem pora lly  depending on:

♦ geographical factors (e.g. topography o f the terrain, closeness to  large water body, vegetation cover) 
and seasonal variations;

♦ changes in ocean-atmosphere circu lations such as the El N ino-Southern Oscillation (ENSO);

♦ natural external fo rc ing processes such as solar ou tpu t variability, o rb ita l variations, the m otion o f te c ­
ton ic  plates, and volcanic eruptions;

♦ human activities, which influence the environment.

Figure -1: The clim ate system (Source: IPCC, 2007)
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W hat is ENSO?

ENSO events are a coupled ocean-atmosphere phenomenon, which occur about every 2 to  7 years, 
and a ffect global mean tem peratures as well as w ind and precip ita tion  patterns. The warm ing 
phase o f ENSO is called El Nino  and the cold phase La Nina. El Nino involves warm ing o f tropical 
Pacific surface waters and is associated w ith  large precip ita tion  variations (e.g. a decline in global 
m onsoon p recip ita tion  is observed during El Nino events). In contrast, La Nina brings cooler- and 
w etter-than-norm al conditions.

In future, ENSO related p recip ita tion  variab ility  on regional scales w ill likely intensify.

Observed impacts o f El Nino in Myanmar include: decline in p recip ita tion, greater va riab ility  of 
m onsoon rainfall, and occurrence o f d rought spells and heat waves. La Nina increases the risk of 
disasters associated w ith  abnormal rainfall such as floods and landslides.

[IPCC, 2007; IPCC, 2014; Horton, R. et al. 2016; NMREC, 2012(b)]

Climate variab ility  refers to  variations in the mean state and o ther statistics (such as standard deviations, the 
occurrence o f extremes, etc.) o f the climate, a ttr ibu ted  e ither to  natural internal processes w ith in  the climate 
system, or to  variations in natural or anthropogenic variables. In o ther words, clim ate variab ility  refers to  the 
annual fluc tua tion  o f the climate, above or below  the long-term  average. 'An average clim ate' could be ex­
plained as 'a typ ica l climate', e.g. typ ica l tem peratures and rainfall in wet season in Myanmar. In contrast, c li­
mate variab ility  is 'a not typ ica l climate'. For example, some d ry  seasons in Myanmar are cooler than others.

Climate change is sta tis tica lly  s ign ificant change in the state o f the clim ate including the mean and /or the 
variab ility  o f its properties such as changes in tem perature, p recip ita tion  and w ind patterns, tha t persists fo r a 
long period o f tim e (typ ica lly  decades or longer). To simplify, clim ate change suggests long-term  continuous 
change of:

♦ the 'typ ica l climate', e.g. average ( 'typ ica l')  seasonal tem peratures in the coastal zone o f Myanmar are 
ge tting  higher;

♦ variab ility  o f temperatures, precip ita tion, and o ther clim ate parameters, e.g. more frequent and severe 
rainfall and stronger w inds are observed in some regions o f Myanmar.

Drivers of climate change

Climate change is driven by natural processes (green­
house effect, solar ou tpu t variability, o rb ita l variations), 
and /or by persistent anthropogenic changes (e.g. in ­
creased greenhouse gas emissions, deforestation, over­
explo ita tion o f freshwater resources) in the com posi­
tion  o f the atmosphere or in land use.

The Earth's tem perature depends on the balance be­
tween the solar energy entering and leaving the plan­
et's system. When incom ing energy from  the Sun is ab­
sorbed into the Earth's system, then the Earth's surface 
warms. Greenhouse gases such as carbon dioxide 
(CO2), methane (CH4), water vapour (H2O), nitrous ox­
ide (N2O) and ozone (O3) absorb energy, and slow ­
down or prevent the loss o f heat back to  space. In this 
way, greenhouse gases act like a blanket, making the 
Earth warm er than it would otherw ise be. This process 
is com m only known as the “greenhouse e ffe c t” (Figure 
2).

Figure 2 :  N atural greenhouse e ffect 
(Source: IPCC, 2007)
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The greenhouse e ffect is a natura l process tha t supports life on our planet. However, increased emissions and 
release o f greenhouse gases lead to  sign ificant increase in the ir concentration in the atmosphere. This process 
is fu rthe r exacerbated by the reduced capacity o f our forests to  absorb more carbon than it is released in the 
atmosphere (process known as carbon sink) due to  deforesta tion at an unprecedented rate. Consequently, the 
Earth is warm ing at a fast pace.

Global warm ing is a recent and ongoing rise in global average surface tem perature, which is causing climate 
patterns to  change. The global surface tem perature is an estimate o f the global mean surface air tem perature 
taking the global average o f the sea surface tem perature and land surface air temperature.

There is a strong scien tific  evidence tha t anthropogenic greenhouse gas emissions have increased the green­
house e ffect and caused rapid rise in the Earth's surface tem perature. Since the beginning o f the Industrial 
Revolution1 in 1760, human activ ities have contribu ted  substantia lly to  clim ate change by adding CO2 and 
o ther heat-trapp ing gases to  the atmosphere (Figure 3). From 1750 to  2011 the atm ospheric concentration of 
CO2 increased by 40  per cent from  278 parts per m illion (ppm ) to  390.5 ppm, CH4 increased by 150 per cent 
from  722 parts per billion (ppb) to  1803 ppb, and N2O by 20 per cent from  271 ppb to  324.2 ppb. Furthermore, 
the current concentrations o f these three gases in the atmosphere are the highest fo r at least the past 800 ,00 0  
years, whereas the average rate o f increase over the past century is the highest fo r the last 20 ,000  years (IPCC, 
2013).

-r -- r -- r ---|--- |--- |---1---1---,-- T---■:---i---i---i-------1---1-

1S50 1900 1950 2000
Veer

Figure 3 :  G lobally averaged greenhouse gas concentrations (Source: IPCC, 2014)

According to  AR5 o f IPCC (IPCC, 2013), sources o f greenhouse gas emissions include:

♦ CO2 is the prim ary greenhouse gas con tribu ting  to  recent clim ate change. It is absorbed and em itted 
naturally as part o f the carbon cycle, th rough plant and animal respiration, volcanic eruptions, and 
ocean-atmosphere exchange. However, dom inant cause o f the observed sign ifican t increase in CO2 
over the last century are emissions from  energy production  (e.g. burning o f fossil fuels), and land-use 
change through deforestation (Figure 4).

♦ CH4 is released in the atmosphere through natural wetlands emissions, agricultural activ ities (rice p ro ­
duction and livestock) and waste, fossil fuels and b iom ass/b iofuel burning, as well as natural geo log i­
cal leaks. Estimations suggest tha t human activ ities contribu te  between 30 and 65 per cent to  the 
to ta l emissions o f CH4.

♦ N2O is produced through natural b io log ica l processes (emissions from  soils and oceans) and human 
activ ities (e.g. app lication o f n itrogenous fertilizers in agriculture, fossil fuel and biomass burning, in ­
dustrial p roduction).

1 The First Industria l Revolution (1760-1820/1840) s ta rted  in Great B rita in and is known fo r transition  from  hand labour to  use o f machine 
tools, in troduction  o f chem ical m anufacturing and iron production , am ong others. The Second Industria l Revolution (1870-1914) was a 
rapid technolog ica l revolution. Both revolutions had s ign ifican t environm enta l im pacts pa rticu la rly  po llu tion  o f the  air, and soil and water 
resources.
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Figure 4 G lobal anth ropogen ic emissions o f  CO2 (Source: IPCC, 2014)

It must be h igh lighted tha t these three greenhouse gases persist in the atmosphere over long periods o f tim e
-  from  a decade to  centuries or longer. For instance, once em itted  CO2 can stay in the atmosphere fo r up to 
200 years2, CH4 fo r about 12 years, and N2O fo r about 114 years. Therefore, past and current emissions have a 
long-term  influence on fu tu re  climate. Consequently, even if we lim it the emissions today, the long-lived green­
house gases tha t are already accum ulated in the atmosphere w ill continue to  a lter the clim ate on our planet.

Is Myanmar contributing to the global warming?

According to  the National Greenhouse Gas Inventory 2 00 0  (MNREC, 2012 (a)), as o f 2 00 0  Myanmar had neg­
ative CO2 emissions because forests absorbed more CO2 than it was em itted from  human activ ities such as 
from  industry, energy, transport and agricu lture  sectors (Figure 5). Main sources o f greenhouse gas emissions 
were as summarized below.

♦ CO2 in Myanmar is em itted from  various sectors such as industrial p roduction  (especially cement p ro ­
duction), transport and energy. Land-use change (pa rticu la rly  deforesta tion) is also a sign ificant con­
tributor.

♦ CH4 is em itted m ainly from  the waste and agricu lture sectors. Irrigated rice production  and livestock 
have the highest share o f CH4 emissions, fo llow ed by land-use change and waste sectors.

♦ NO2 emissions orig inate mainly from  use o f fertilizers and land-use change. Agricu ltura l practices such 
as 'slash-and-burn' also em it NO2 (and o ther gases such as CO2).

Despite tha t Myanmar has low emission levels, w ith  the expected fu ture  econom ic and population growth, 
emissions are likely to  rise. This includes emissions from  the energy-intensive sectors, as well as from  agricu l­
ture and livestock production. Furthermore, sustainable forest m anagem ent is crucial fo r m aintain ing low CO2 
emission levels in the country.
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MYANMAR’S GHG EMISSIONS FOR YEAR 2

Figure 5 :  M yanm ar’s greenhouse gas emissions fo r 2 0 0 0  
(Source: MCCA website, http://m yanm arccalliance.org)

Where to find scientific evidence of climate change?

IPCC is a scien tific  body under the auspices o f the United Nations. It reviews and assesses the most recent 
scientific, technical and socio-econom ic inform ation produced w orldw ide  relevant to  clim ate change and pub ­
lishes reports. It does not conduct any research or m on itor clim ate related data. The latest available reports are 
published in 2013-2014.

Observed climate changes

W arming o f the clim ate system is evident from  the observed increases in the average global air and ocean 
temperatures, w idespread m elting o f snow and ice, and rising global average sea level (Figure 6). The global 
average surface tem peratures have increased by about 0.85°C from  1880 to  2012 (IPCC, 2014). This increase in 
tem peratures has caused rapid changes w ith in  the global water cycle. Glaciers and polar ice sheets m elt at an 
accelerated pace, contribu ting  to  rising sea levels. For instance, from  1901 to  2010 the global mean sea level 
rose by 0.19 m at a rate larger than the mean rate during the previous tw o  millennia. As the ice melts, it also 
exposes dark ocean water, which absorbs more sunlight than ice. This in tu rn  accelerates the process o f w arm ­
ing o f the sea and air surfaces, and hence, the m elting o f snow and ice. In addition, water evaporation increas­
es w ith  the rising temperatures, which contribu tes to  the global warm ing since water vapor is a greenhouse 
gas.

http://myanmarccalliance.org
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Figure 6 :  Indicators o f  a Changing Climate (Source: IPCC, 2014)

Because o f rising tem peratures and sea level, w eather events o f all kinds are ge tting  more extreme (Figure 7). 
For instance, the increased evaporation o f water acts like fuel fo r storms, exacerbating extreme weather events, 
such as trop ica l storm s and cyclones. Rising sea level causes coastal flood ing  events and coastal erosion. In 
arid areas, d roughts and w ild fires intensify. Number o f cold days and nights decreases, while w in te r tem pera­
tures and p recip ita tion  become more extreme. Cities experience more frequent and extreme heat waves.

Figure 7 :  Selected observed changes in clim ate extremes (Source: IPCC, 2014)
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Global climate change projections

AR5 o f IPCC summarizes the latest g lobal and regional clim ate projections. The la tter are used to  describe 
possible fu tu re  sta te  o f  Earth's clim ate (e.g. in 2 0 5 0  and 2100) based upon scenarios fo r Representative Con­
centration Pathways (RPCs) under assumptions concerning socio-econom ic and technologica l developm ents 
tha t may or may not be realized. IPCC has defined four RPCs scenarios, which capture selected possible states 
o f the com position  o f the atmosphere (i.e. concentration o f greenhouse gases and aerosols) and land cover up 
to  2100. These four RCPs are: tw o  in which there is little  to  no coordinated action on reducing global emissions 
(w orst case -  RCP8.5 and best case -  RCP6), and tw o  in which there is a serious global action on climate 
change (w orst case -  RCP4.5 and best case -  RCP 2.6).

All g lobal clim ate change pro jections suggest tha t surface tem peratures w ill rise fu rthe r (Figure 8, a). Most 
scientists agree on the “ thresho ld ” o f a 2°C increase in global average tem perature on pre-industria l levels, 
above which humans and nature w ill not be able to  cope w ith  the consequences o f clim ate change. However, 
clim ate pro jections warn tha t by 2100 we w ill reach the 2°C-threshold, which in turn  will lead to  a sea level rise 
o f at least one meter. Furthermore, it is very likely tha t heat waves w ill occur more often and last longer.

RCP2.6 RCP8.5

(a) Change in average surface temperature (1986-2005 to 2081-2100)

s i r i : i i r ]  i ■ i i i pc)
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(b) Change in average precipitation (1986-2005 to 2081-2100)
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Figure 8 :  Change in average surface tem perature (a) and change in average p rec ip ita tion  (b) based on 
m ulti-m ode l mean p ro jections fo r 2081-2100 relative to 1986-2005 under the RCP2.6 ( le ft) and RCP8.5

(rig h t) scenarios (Source: IPCC, 2014)

Extreme precip ita tion  events w ill become more intense and frequent in many regions, while o ther parts o f our 
p lanet w ill experience severe d roughts and consequent desertifica tion (Figure 8, b). The oceans will continue 
to  warm and acidify.

Climate is changing: what can we do?

Countries, com m unities and individuals can adjust to  already observed or expected clim ate and its effects 
w ith  the objectives to  moderate or avoid harm or exp lo it beneficial opportun ities  (IPCC, 2014). This p ro ­
cess is known as adapta tion to  clim ate change.

There is a w ide array o f adaptation options, i.e. strategies and measures fo r CCA. These include structural, 
institutiona l and socio-econom ic actions to:
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♦ p ro tect natural and human systems against the actual and antic ipated harmful e ffects o f climate 
change;

♦ explo it any opportun ities  they may generate;

♦ ensure the susta inab ility  o f investm ent and developm ent interventions despite current clim ate risks 
and potentia lly  increasingly d ifficu lt c lim atic cond itions3.

♦ Examples o f structural measures include construction o f shelters fo r heat waves and cyclones. Institu ­
tional adaptation to  clim ate change suggests, fo r instance, build ing capacities o f m unicipalities to  plan 
and im plem ent adaptation policies. Socio-econom ic adaptation measures could include income d ive r­
s ification o f farmers, and im proving access to  insurance. Module 2 provides fu rthe r know ledge on local 
adapta tion options fo r Myanmar.

Countries can reduce the sources or enhance the sinks o f greenhouse gases em itted  in the atmosphere, 
known as m itiga tion  o f  clim ate change  (IPCC, 2014). M itigation encompasses a w ide range o f activities, 
from  reducing deforesta tion while also p lanting trees, to  sw itching to  renewable energy sources and c li­
m ate-sm art agricultural practices.

It is im portan t to  h igh ligh t that:

♦ W hile through m itiga tion  we can lim it the global warm ing, the tem peratures w ill continue to  rise.

♦ Available adapta tion options decrease w ith  the increase in the global mean temperature.

Therefore, countries, com m unities and individuals should act today by m itiga ting  clim ate change and adapting 
to  its effects.

Global response to climate change and opportunities for Myanmar

In 1988, the United Nations General Assem bly adopted Resolution on the “ Protection o f global clim ate for 
present and fu tu re  generations o f m ankind” and IPCC was established w ith  the objective  to  regularly review 
the scien tific  evidence o f clim ate change and its impacts. More and more scientists and governm ents have 
realized tha t clim ate change poses sign ificant risk to  human developm ent. This led to  the adoption o f the U nit­
ed Nations Framework Convention on Climate Change (UNFCCC) in 1992 (entered into force in 1994), which 
targets to  achieve stabilization o f a tm ospheric concentrations o f greenhouse gases at levels tha t would pre­
vent fu rthe r hum an-induced global warm ing. Later, the threshold o f a 2°C increase in g lobal average tem pera­
ture on pre-industria l levels has been determ ined. The Conference o f the Parties, which is UNFCCC's supreme 
decision-m aking body, has annual m eetings on which s ignatory governm ents review the im plem entation of 
UNFCCC and take respective decisions.

Since UNFCCC is not a legally b inding treaty, the Kyoto Protocol was adopted in 1997. The pro toco l seeks to 
frame specific measures towards reduction o f the anthropogenic greenhouse gas emissions, whereas it shares 
the princip les and objectives o f UNFCCC. Entering into force in 2005, the Kyoto Protocol laid the foundations 
o f international cooperation on reducing greenhouse gases in the atmosphere to  s low -dow n the global w arm ­
ing process. The Protocol sets internationally b inding emission reduction targets though com m itm ents of 
signatory developed countries. The firs t com m itm ent period expired in 2012, while the second com m itm ent 
period ends in 2020.

A fte r years o f negotia tions fo r a post-Kyoto Protocol regime, governm ents o f countries s ignatory to  UNFCCC 
made a step forw ard tow ards strengthening the global response to  the increasing risk o f irreversible climate 
change impacts. In the Conference o f the Parties m eeting in 2015, countries adopted the Paris Agreement, 
which serves as a roadmap to  strengthen: (i) the global response to  the threat o f clim ate change by keeping 
the global tem perature rise th is century well below  1.5-2°C above pre-industria l levels; and (ii) the ab ility  of 
countries to  deal w ith  the im pacts o f clim ate change. The Paris Agreem ent entered into force on 4 November 
2016.

CCA D ictionary ( h ttp ://m ya nm a rcca llian ce .o rg /en /d ic tiona ry /)

http://myanmarccalliance.org/en/dictionary/
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Under the current clim ate change regime fram ed by UNFCCC, vulnerable least developed countries such as 
Myanmar could receive support th rough various international mechanisms such as the Warsaw International 
Mechanism fo r Loss and Damage established in 2013. The mechanism is planned to  address loss and damage 
associated w ith  im pacts o f clim ate change, including extreme and slow-onset events in developing countries. 
It has the fo llow ing  key functions: (i) enhancing knowledge and understanding o f comprehensive risk manage­
m ent approaches to  address loss and damage associated w ith  the adverse effects o f clim ate change; (ii) 
s trengthening dialogue, coordination, coherence and synergies among relevant stakeholders; (iii) enhanc­
ing action and support, including finance, techno logy and capacity-build ing. In addition, the Least Developed 
Countries Fund assists states in the preparation and im plem entation o f the ir National Adap ta tion  Programmes 
o f Action  (NAPAs).

Closing the session

QUIZ: 10 things you need to know about climate change

Understand the differences between: weather and climate; clim ate variab ility  and climate 
change

Climate is changing and human activ ities s ign ifican tly  con tribu te  to  global warm ing

There are tw o  ways to  address climate change: m itiga tion  and adapta tion

By reducing emissions o f greenhouse gases, we can lim it the warm ing o f the planet

Through m itiga tion  we can lim it the global warm ing, but the tem peratures w ill continue to  rise

A  2°C increase in global mean tem perature and 1 m eter rise in sea level are v irtua lly  certain

We will experience clim ate change through clim ate extremes

In future, clim ate change will have sign ificant im pact on all sectors

A dap ta tion  options decrease w ith  increasing global mean tem perature

Countries, com m unities and individuals should act today by m itiga ting  clim ate change and 
adapting to  its effects

1
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Session 1.3 : Observed and projected climate changes in
Myanmar

Introduction to the session
Duration : 45 minutes

Training methods : Lecture, open discussions and quiz 

Materials required : Projector, screen, PowerPoint slides and notes;

This session is focused on explaining the current climate patterns in regions o f Myanmar, as well as expected 
fu ture  clim ate and related hazards. A t the end o f the session partic ipants w ill be able to  describe observed and 
pro jected climate changes at the national and sub-national levels.

Key points covered: present clim ate in Myanmar; observed clim ate changes; pro jections fo r fu tu re  climate

Training content

Present climate in Myanmar

There are e ight m ajor physiographic regions in Myanmar: the Ayeyawady Delta, Central Dry Zone, Northern 
Hilly Region, Rakhine Coastal Region, Eastern Hilly Region, Southern Coastal Region, Yangon Deltaic Region, 
and Southern In terior Region. These regions form  three main agroecological zones: i) Central Dry Zone; ii) 
Coastal Zone; and iii) Hilly Zone (Figure 11). The la tter are used to  describe clim ate variab ility  and change at the 
sub-national level.
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The country 's clim ate is trop ica l to  subtrop ica l monsoon w ith  three seasons: (i) hot, d ry  inter-m onsoonal 
(m id-February to  m id-May); (ii) rainy southwest monsoon (m id-M ay to  late O ctober); and (iii) cool, relatively 
d ry  northeast monsoon (late O ctober to  m id-February) (MNREC, 2012(b)). Annual clim ate patterns, as well as 
seasonal tem peratures and precip ita tion  vary across the country, as summarized below  (MNREC, 2012(b); Hor­
ton R. et al., 2016).

• Coastal Z o n e : The Yangon Deltaic Region has the highest mean annual tem perature. The regions in the 
Coastal Zone receive the highest mean annual rainfall (2,500 -  5 ,500 m m) and are prone to  flooding. 
Furthermore, the west coast experiences frequent trop ica l storm s and cyclones during O ctober-De- 
cem ber and April-M ay periods.

• Central D ry Zone : Mean annual rainfall is the lowest in the Central Dry Zone (500-1000 mm per year) 
tha t is prone to  extreme heat events and drought. Temperatures in th is zone could reach 40-43°C  
during the hot d ry  season.

• H illy Zone : The Northern Hilly Region has the lowest mean and maximum annual temperatures. The 
Eastern and Northern Hilly areas receive the lowest wet season precip ita tion, and both regions are 
exposed to  heat waves, d roughts and floods, as well as landslides.

Observed climate changes

According to  recent estim ations based upon data from  19 weather stations across Myanmar, average tem pera­
tures and p recip ita tion  have increased as described in detail below  (Horton R. et al., 2016).

Figure 10 Trends in daily average (top  row ) and daily m axim um  (bo tto m  row ) average temperatures,
1981-2010 (Source: H orton R. e t al., 2016)
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Temperatures : From 1981 to  2010 the national average daily tem peratures increased at a rate o f about 
0.25°C per decade. In addition, the daily maximum tem peratures rose by 0.4°C per decade over the same 
period. Inland te rrito ries  have experienced more rapid tem peratures increase in comparison to  coastal ar­
eas (Figure 12).

Precipitation : Over the period 1981-2010 the to ta l annual rainfall in coastal and inland regions increased 
by 4.5 per cent (157 m m ) and 2.5 per cent (35 m m) per decade, respectively (Figure 13). Im portantly, the 
Coastal Zone te rrito ries have experienced 17 per cent (85 m m) rise per decade in seasonal rainfall during 
the d ry  season (November-May).

1980 1965 1990 1995 2000 2005 2010

Figure 11: Trends in to ta l annual p recip ita tion, 1981-2010 (Source: H orton R. e t al., 2016)

Climate extremes/hazards : Myanmar has faced an increase in heat-re lated hazards since 1980s (MNREC, 
2012 (b)). The most recent severe droughts occurred in 2010. Extreme high tem peratures and heat waves 
a ffect m ostly the Central Dry Zone. In addition, exposed to  droughts are mainly the Eastern and Northern 
Hilly Regions, and the Central Dry areas.

Late onset and early w ithdrawal o f the monsoon has been observed. Rainfall patterns have become more 
variable and unpredictable in term s o f in tensity and seasonality, e.g. shorter rainfall seasons com bined w ith 
heavy rains. This has considerably increased the risk o f flash and river flood ing, and landslides. Catchment 
areas o f m ajor rivers in the Hilly regions and the Central Dry Zone, as well as the coastal areas are particu ­
larly exposed to  floods caused by intense rainfall.

Storm surges and cyclones a ffect m ostly the Rakhine Coastal State, Ayeyawady Delta and Mon State. Over 
the last tw o  decades the county experienced more intense and frequent cyclones than before. For exam­
ple, Nargis (May 2008) and Giri (2010) were the most devastating cyclones in the recent h istory o f Myan­
mar.

Future climate4

Temperatures and heat extrem es: In future, the average annual and daily maximum tem peratures in Myan­
mar are pro jected to  rise. Regions w ill face more often extreme hot days and heat waves (w ith  tem pera ­
tures above 38°C). Consequently, there is an increasing risk o f fo rest and urban fires, especially in the 
Central Dry Zone.

Summ arized from : Horton R. et al., 2016; MNREC, 2017; MNREC, 2012(b).
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Inland areas are expected to  warm at a higher rate than coastal territories. The Eastern and Northern Hilly 
Regions are likely to  experience the highest increase in tem peratures in the country. Estimations suggest 
tha t the national annual average tem peratures could rise by 0.7-1.1°C during the period 2011-2040 and by 
1.3-2.7°C from  2041 to  2070 (in comparison w ith  the values fo r the 1980-2005 base period).

Precipitation and hydrological hazards: Predicting fu ture  rainfall patterns is d ifficu lt. Nevertheless, p ro jec­
tions po in t out tha t in fu tu re  Myanmar w ill experience more intense rainfall (re lative to  the 1980-2005 base 
period) particu la rly  during the wet season. This in turn  could exacerbate wet season flood ing  in some re­
gions. Furthermore, seasonal rainfall patterns could become more erratic (e.g. periods o f heavy rainfall 
fo llow ed by long-lasting d ry  spells).

Sea level rise and coastal hazards: By 2059 sea level in Myanmar may rise 41cm above the levels recorded 
between 2 00 0  and 2004. By 2089 th is rise could am ount to  83 cm. Therefore, the country's low -lying 
coastal areas, such as Ayeyawady Delta, are at an increasing risk o f frequent and severe coastal flood ing  
(inundation) and storm  surges from  intense storms. Global clim ate change pro jections indicate tha t tro p i­
cal cyclones w ill become stronger than they are today.

Note: Summary o f observed and pro jected clim ate changes is provided in Annex I.

Closing the session

QUIZ: 5 things you need to know about the current and future climate changes in Myanmar

This quiz aims at assessing partic ipants ' ab ility  to  describe observed and pro jected clim ate changes at the 
national and sub-national levels. The course Facilitator should ensure tha t everyone could explain the climate 
change trends at the national level, as well as the current and fu ture  clim ate risks to  the ir townships.

The tem peratures across Myanmar are increasing, whereas th is trend is more noticeable in inland 
regions than in coastal areas.

Rainfall patterns are changing: (i) rainfall events have become more intense, particu larly in 
coastal areas; (ii) in fu ture  the rainfall w ill increase especially during the wet season; (iii) rainfall 
patterns are becom ing more variable and unpredictable in term s o f in tensity and seasonality.

How is the clim ate in the Coastal Zone changing?
♦ Increasing tem peratures
♦ Erratic rainfall, intense rains and flood ing
♦ Sea level rise and coastal hazards (flooding, storm  surges, strong w inds)

How is the clim ate in the Central Dry Zone changing?
♦ Increasing tem peratures and heat waves
♦ Droughts (and forest fires)
♦ Erratic rainfall, intense rains and flood ing  (along rivers)

How is the clim ate in the Hilly Zone changing?
♦ Increasing tem peratures
♦ Droughts
♦ Erratic rainfall, intense rains and flood ing, landslides

1
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Session 1.4 : Key terms and concepts

Climate Change Adaptation in Myanmar

Introduction to the session
Duration

Training methods 

Materials required

135 m inutes / tw o  blocks o f 45 m inutes lecture and one b lock o f 45 m inutes 
group a c tiv ity /

Lecture, open discussions, group ac tiv ity

Projector, screen, PowerPoint slides and notes; prin ted materials fo r group 
exercise, flip  chart and markers

This session explains the key term s and concepts used in the fie lds o f CCA and DRR. A t the end o f the session 
partic ipants will be able to  understand and define key term s and concepts including the d ifference between 
CCA and DRR. The defin itions and concepts presented in th is session are based upon and adapted from  the 
glossaries o f AR5 o f IPCC, the Myanmar Climate Change Strategy and Action  Plan 2016-2030, and the te rm i­
nology used by RRD.

Key points covered: clim ate change impact, clim ate hazard, exposure, vulnerability, adaptive capacity, climate 
resilience, c lim ate-resilient developm ent, disaster and disaster risk, DRR, d ifference between CCA and DRR.

Training content
When ta lk ing about the threat o f global warm ing, we should understand w hy the change in the clim ate affects 
us. The reason lies in the fact tha t we are exposed and vulnerable to  the impacts o f clim ate change and c li­
m ate-re lated hazards. The p robab ility  o f experiencing negative impacts o f clim ate change is called climate 
risk. Risk results from  the interaction o f clim ate change and hazards, exposure and vulnerability. Adapta tion  
and m itiga tion  can reduce the risk (Figure 12).
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Climate change impacts are the effects o f clim ate change (e.g. increasing tem peratures and change in season­
al patterns) and extremes (e.g. heat waves, heavy rainfall, severe storm s) on human systems and environment. 
The im pacts o f clim ate change include:

♦ Physical impacts -  floods, d roughts and sea level rise;

♦ Environmental -  im pacts on ecosystems such as loss o f biodiversity, water scarcity, and land degrada­
tion;

♦ Impacts on human systems -  socio-econom ic effects (e.g. loss o f life and livelihood, food  insecurity), 
and infrastructural consequences.

It must be noted tha t clim ate change could have positive im pacts as well, such as more favourable agro-m ete- 
oro log ica l cond itions in some regions. Nevertheless, the negatives o f clim ate change surpass the positives. 
Figure 13 provides example o f potentia l clim ate change impacts on tow nship  o f Myanmar, categorized as p ri­
mary im pacts (i.e. those tha t are d irec tly  caused by clim ate change and /or clim ate hazard) and secondary 
im pacts (i.e. those tha t have slow onset or occur due to  prim ary impacts).

Climate hazard is any clim ate-related physical event (e.g. cyclone), trend (e.g. increasing tem peratures in dry 
season) or im pact (e.g. flood, sea level rise), which has the potentia l to  cause loss of, and damage to, people, 
physical assets, provision o f services, and ecosystems. Im portantly, clim ate hazards can tr igg e r secondary d i­
sasters such as landslides (caused by heavy rainfall), coastal erosion (caused by rising sea level) and forest fires 
(conditioned by heat waves). Most com m on hazards in Myanmar are flood, cyclone, d rought and sea level rise, 
among others.

Hazards (and clim ate change im pacts) can be d ivided into slow-onset (like d rought and insect infestations), 
and rapid-onset (like floods) events.

Figure 13: Example o f  p o te n tia l clim ate change im pacts (source: UN-Habitat/M CCA)
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(Photos: UN-Habitat/M CCA)

Exposure relate to  the presence o f human and environmental systems (includ ing people, livelihoods, assets 
and infrastructure, ecosystems, etc.) in places tha t could be adversely affected by clim ate change and hazards. 
For example, exposed to  clim ate change and hazards could be: the lives and health o f people; natural resourc­
es tha t people use such as water, land, trees; houses and com m unity  assets; livestock and crops; public in fra ­
structure  and services such as e lec tric ity  and water supply, schools and hospitals.

Vulnerability is the degree to  which a system is susceptible to, or unable to  cope w ith, the adverse effects of 
clim ate change, including clim ate variab ility  and extremes. This notion is used to  describe socio-econom ic, 
physical and environmental factors, which determ ine the sens itiv ity /suscep tib ility  o f a country, town, com m u­
n ity  or individual to  the im pact o f clim ate change (e.g. change in seasonal patterns) and /or hazard (e.g. flood).

For example, socio-econom ic factors o f vu lnerability  are poverty, low level o f awareness on clim ate change, 
and dependence on climate-sensitive agricultural production. Land degradation and unsustainable natural 
resources management are environmental factors o f vulnerability. For instance, cu tting  mangroves in popu la t­
ed coastal area increases the vu lnerab ility  o f com m unities because mangroves help in reducing w ind speed, 
flood ing  and coastal erosion. Physical vu lnerability  relates to  the state o f in frastructure and human se ttle ­
ments.

Countries and com m unities are more vulnerable when they have low adaptive capacity. The la tter specifies 
the ir ab ility  to  adjust to  clim ate change (including to  clim ate variab ility  and extremes) and m oderate or cope 
w ith  its potentia l negative impacts. Adaptive  capacity also relates to  the ab ility  o f people to  take advantage of 
opportun ities  and benefits from  clim ate change. For example, a longer grow ing season due to  changing c li­
mate offers opp o rtu n ity  to  farm ers to  increase the ir income. However, the ir adaptive capacity is o ften con­
strained by the lim ited access to  know ledge and techno logy on how to  increase the ir production  under longer 
grow ing season conditions.

A dap ta tion  to  clim ate change (which was defined in the previous session) aims at reducing vu lnerab ility  and 
build ing clim ate resilience. Climate resilience is the ab ility  o f a system to  (i) absorb stress and cope w ith  c li­
mate change and hazards, including m aintain ing its basic structure, functions and adaptive capacity, and (ii)
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Case study: Household exposure and vu lnerab ility  to  clim ate change and hazards

A fam ily is living in Pakokku, close to  Ayeyawady River. W ith  the changing climate, the household experienc­
es more hot days and heat waves than before. Furthermore, every year during the w et season the firs t floo r 
o f the ir house is flooded.

Exposure: high

The household is h ighly exposed to  these clim atic changes and hazards. Elderly fam ily  members suffer 
health problem s because o f heat waves. Floods (and sometimes pro longed d ry  periods) bring many add i­
tional risks to  health such as diseases and decreased availab ility o f drinking water. As well, the  fam ily uses 
the firs t flo o r o f the ir house to  produce slippers (flip  flops) like many o f the ir neighbours. However, they 
cannot make slippers during the annual flood ing, and hence, the household loses its main source o f income.

Vulnerability: high

The prime source o f fam ily income is the slippers business, which makes the fam ily h ighly vulnerable during 
the wet season. The household has also lim ited access to  water (prim ary groundw ater) and e lec tric ity  (w ith  
no access during floods). Securing food  fo r the big fam ily poses an additional challenge.

A daptive  capacity: low

The fam ily lacks know ledge and awareness on clim ate change adapta tion options. In addition, the lim ited 
access to  financing fo r buying water storage container, and the lack o f insurance opportun ities  fo r the fam ­
ily business, make the household even more vulnerable.

Disaster, disaster risk and DRR

W ith the changing climate, natural hazards are 
becom ing more frequent, severe and intense 
than they were before. When hazards result in 
severe negative im pacts on human systems 
(i.e. cause sign ifican t losses and damages), 
then we ta lk  about disaster.

S im ilarly to  clim ate risk, disaster risk is the 
p robab ility  o f harmful consequences or ex­
pected losses resulting from  the interaction 
between hazard, exposure and vulnerability. 
The more people are exposed and vulnerable 
to  hazards, the more they are at risk o f a disas­
ter. Hence, pre-disaster policies and measures 
tha t reduce exposure, lessen vu lnerab ility  and 
increase capacities o f com m unities can lower 
the risk o f disaster. This response is known as 
DRR.
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Difference between CCA and DRR

The risk o f clim ate change and clim ate-induced disasters necessitates an integrated approach to  address these 
risks. Both, CCA and DRR, encompass a set o f structural and non-structura l measures tha t aim at reducing the 
vu lnerability  o f comm unities, and hence there are many comm onalities. However, CCA and DRR d iffe r in scope 
and tim efram e (Table 1). CCA focuses on clim ate-re lated disasters, while DRR deals w ith  a w ide range o f risks 
(geological, hydro-m eteorologica l, b io log ica l and technologica l hazards). In addition, the prime focus o f DRR 
is on existing risks and vulnerabilities. In contrast, CCA goes beyond DRR measures, by addressing longer-term  
im pacts o f clim ate change (such as reduced water availability, soil salin ization and loss o f forests) and future 
vulnerabilities (e.g. expected high population grow th and urbanization). Furthermore, CCA provides o p p o rtu ­
n ity  to  reduce slow-onset hazards (e.g. droughts, im pacts o f sea level rise), which are often ignored in DRR 
plans.

For instance, DRR measure against coastal flood ing, which affects com m unities living on a coastline could be 
build ing elevated houses designed to  prevent damage from  present disaster risks. Initiatives focused on CCA 
would likely consider pro jected changes along the coastline related to  the expected fu tu re  sea level rise, so­
cio-econom ic developm ent and environmental change in the area.

Table 1: D ifferences between CCA and DRR

CCA DRR

focused on clim ate-re lated disasters deals w ith  a w ide range o f risks (geological, hy­
dro-m eteoro log ica l, b io logica l and technologica l 
hazards)

addresses longer-term  im pacts o f clim ate change 
and fu ture  vulnerabilities;

recognizes tha t there are new risks (due to  changes 
in current vu lnerability  and the frequency/m agnitude 
o f present hazards)

focused m ainly on present risks and vulnerabilities

addresses slow-onset hazards (e.g. droughts, pests, 
impacts o f sea level rise)

slow-onset hazards are often overlooked

Group work on key terms and concepts

Time needed:

♦ 5 m inutes preparation

♦ 20 m inutes fo r group work

♦ 20 m inutes presentation o f answers and questions from  partic ipants ( if any)

Instructions:

Divide partic ipants into groups o f 4-7 people and d is tribu te  the materials to  each group (see Annex 
V.1).

Explain to  partic ipants what the task is.

A llow  fo r 20 m inutes group work. Ensure tha t partic ipants clearly understand the task. W ork toge ther 
w ith  each group fo r few  m inutes to  get insight on partic ipants ' understanding o f the term s and con­
cepts. If som ething is not clear, repeat defin itions and provide examples.

Ask each group to  present the ir findings and welcome questions if some o f the term s are not well- un­
derstood by participants.
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Task o f each group: Based on a p icture (material 1), which shows com m unities living along river, each group 
should iden tify  and w rite  down on a flip  chart:

1) potentia l hazards and impacts o f clim ate change on com m unities 1,2,3 and 4 using the provided sam­
ple (material 2). List no more than 3-4 potentia l impacts. Arrows must be drawn to  show relations.

2) what makes the com m unities exposed and vulnerable to  the identified  clim ate changes and hazards, 
and w hat is the ir adaptive capacity, using the provided sample (material 3).

Additional readings

MNREC (2012). Myanmar Initial National Com m unication under UNFCCC. M inistry o f Natural Resources and 
Environmental Conservation.

IPCC (2007). Climate Change 2007: The Physical Science Basis. C ontribution o f W orking Group I to  the Fourth 
Assessment Report o f the Intergovernm ental Panel on Climate Change [Solomon, S., D. Qin, M. Manning, 
Z. Chen, M. Marquis, K.B. Averyt, M.Tignor and H.L. Miller (eds.)]. Cam bridge University Press, Cambridge, 
United Kingdom  and New York, NY, USA.

IPCC (2013). Annex III: Glossary [P lanton, S. (ed.)]. In: Climate Change 2013: The Physical Science Basis. Con­
tr ibu tion  o f W orking Group I to  the Fifth Assessment Report o f the Intergovernm ental Panel on Climate 
Change [Stocker, T.F., D. Qin, G.-K. Plattner, M. Tignor, S.K. Allen, J. Boschung, A. Nauels, Y  Xia, V. Bex and 
P.M. M idgley (eds.)]. Cam bridge University Press, Cambridge, United Kingdom and New York, NY, USA.

IPCC (2014). Climate Change 2014: Synthesis Report. C ontribution o f W orking Groups I, II and III to  the Fifth 
Assessment Report o f the Intergovernm ental Panel on Climate Change [Core W riting  Team, R.K. Pachauri 
and L.A. Meyer (eds.)]. IPCC, Geneva, Switzerland.



MODULE 2
ADDRESSING CURRENT AND FUTURE IMPACTS 
OF CLIMATE CHANGE IN MYANMAR

Session 2.1 : Climate change vulnerability and
policy response

Introduction to the session
Duration : 45 m inutes /o ne  block o f 45 m inutes/

Training methods : Lecture, open discussions, group ac tiv ity  

Materials required : Projector, screen, PowerPoint slides and notes

A t the end o f th is session, partic ipants should be able to:

♦ Explain what makes Myanmar vulnerable to  clim ate change;

♦ Describe key disaster risks in Myanmar associated w ith  clim ate change;

♦ List the key national policy docum ents tha t govern clim ate change in Myanmar;

♦ List the six p rio rity  areas identified  fo r the country;

♦ Explain w hy actions are needed at a local level.

Key points covered: vu lnerability  o f Myanmar to  clim ate change, disaster risk profile  o f Myanmar (c lim ate-re ­
lated disasters), national clim ate change policy progress, s trateg ic objectives o f Myanmar Climate Change 
Strategy and Action  Plan 2016-2030, local adapta tion planning
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Training content

Climate change vulnerability profile of Myanmar

According to  the Global Climate Risk Index ranking (Kreft S. et al., 2015), Myanmar is the second-m ost vu lner­
able country to  weather-re la ted extreme events tha t occurred between 1995 and 2014 w orldw ide. Underlying 
factors o f vu lnerab ility  relate to:

♦ High socio-econom ic dependence (em ploym ent, income, food  security) on clim ate-sensitive sectors 
like agriculture;

♦ Large portion  o f the population lives in h igh-risk zones such as the Ayeyawady Delta, and the Central 
Dry Zone. These regions have the highest socio-econom ic vu lnerability  and exposure to  clim ate change 
(Figure 14);

♦ Unsustainable natural resources u tiliza tion  (e.g. deforestation, illegal fishing, unsustainable agricultural 
practices);

♦ High poverty, unem ploym ent and m igration rates;

♦ Human se ttlem en ts /tow ns/c ities  are not prepared fo r the changing clim ate (e.g. inadequate urban 
planning and construction techniques, poor infrastructure);

♦ Low adaptive capacity characterized by lim ited access to  knowledge, technology and financing.

Disaster risk profile of Myanmar (climate-related disasters)

Historically, Myanmar has been affected by various clim ate-related disasters including cyclones and storm  
surges, river and flash floods, landslides, droughts, heat waves and w ildfires. For the period 1998-2007, the 
country experienced m ostly fire-re la ted disasters (71 per cent o f all reported disasters), and numerous storm  
and flood  events (MNREC, 2017). Over the last 10 years, tw o  devastating cyclones, including Nargis (20 08 ) and 
Giri (2010) claimed thousands o f lives and affected more than 2.5 m illion people living along the coastline. The 
cost o f floods and landslides accounted fo r 1.7 per cent o f GDP in 2015-2016 alone. The severe d ry  spell in the 
summer o f 2010 b rought not only food  and water insecurity, but also resulted in 260 heat-related deaths.

Future c lim atic  change can cause: (i) increase o f rap id-onset disasters such as trop ica l storm s and cyclones, 
floods and storm  surges; and (ii) more frequent and devastating slow-onset disasters like d ry  spells/droughts, 
diseases, loss o f ecosystems, sea level rise and salin ization in coastal areas, erosion.

Climate change policy progress in Myanmar

W ith the ratifica tion  o f UNFCCC in 1994, the govern­
m ent o f Myanmar became obliged to: (i) undertake in­
ventory o f greenhouse gas emissions from  key sectors, 
makes pro jections fo r fu ture  emissions o f greenhouse 
gases under d iffe ren t scenarios, and im plem ent c li­
mate change m itiga tion  policies; and (ii) assess risks 
posed by clim ate change and develop adaptation 
plans. The MNREC is the UNFCCC National Focal Point.

Figure 14 : Vulnerability indices fo r  the States and Regions o f  Myanmar (Source: MNREC, 2012 (a))
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Key advancements to  date at a glance:

♦ In 2008  the country com pleted its National Greenhouse Gas Inventory fo r 2 00 0  (set as a base year) in 
key sectors including energy, industria l processes and product use, agriculture, fo restry  and o ther land 
use, and waste. More specifically, the inventory provides estimates o f national anthropogenic em is­
sions by sources, and removals by sinks, fo r year 2000.

♦ The Initial National Com m unication under UNFCCC was published in 2012 (the Second National com ­
m unication is under developm ent).

♦ In 2012, Myanmar developed NAPA, which identifies the fo llow ing  e ight p rio rity  sectors as most vu l­
nerable to  clim ate change: agriculture, early warning systems, forests, public health, water resources, 
the coastal zone, energy and industry, and biodiversity.

♦ MCCSAP 2016-2030 was developed in 2016 w ith  the aim at supporting  key actors at the national and 
local levels to  respond to  the challenges and benefit from  opportun ities  associated w ith  climate 
change.

♦ The Myanmar National Climate Change Policy, which will provide a long-term  vision on clim ate change 
action is under developm ent.

Sectoral strategic objectives

MCCSAP identifies six sectors m ost vulnerable to  clim ate change, and lays out a strategy fo r mainstreaming
CCA into sectoral policies. Sectoral stra teg ic objectives are as follows:

♦ C lim ate-sm art agriculture, fisheries and livestock fo r food  security

♦ Sectora l outcom e: Achieve clim ate-resilient p ro du c tiv ity  and c lim ate-sm art responses in the agricu l­
ture, fisheries and livestock sectors to  support food security and livelihood strategies while also p ro ­
m oting resource-effic ient and low-carbon practices.

♦ Sustainable managem ent o f natural resources fo r healthy ecosystem

♦ Sectora l outcom e: Natural resource managem ent tha t enhances the resilience o f b iod ivers ity  and eco­
system services tha t support social and econom ic developm ent and deliver carbon sequestration.

♦ Resilient and low-carbon energy, transport and industrial systems fo r sustainable grow th

♦ Sectora l outcom e: C lim ate-resilient and low-carbon energy, transport and industrial systems tha t sup­
port inclusive and sustainable developm ent and econom ic growth.

♦ Resilient, inclusive and sustainable cities and towns where people can live and thrive

♦ Sectora l outcom e: All tow nship  and c ity  dwellers, including the most vulnerable, are safe from  in­
creased risks o f rapid- and slow-onset natural disasters and live in sustainable, inclusive, low-carbon, 
clim ate-resilient towns.

♦ Climate risk management fo r people's health and well-being

♦ Sectora l outcom e: Com m unities and econom ic sectors have the capacity to  respond to  and recover 
from  clim ate-induced disasters, risks and health im pacts and build a healthy society.

♦ Education, science and technology fo r a resilient society

♦ Sectora l outcom e: S trengthen education, awareness and technologica l systems tha t foster a c li­
m ate-responsive socie ty and human capital to  design and im plem ent c lim ate-resilient and low-carbon 
developm ent solutions fo r inclusive and sustainable developm ent.
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Local level action in response to climate change

The effects o f clim ate change are experienced locally. Severity o f impacts varies from  region to  region, from  
tow n to  town, from  com m unity  to  comm unity, depending on geo-physical and environmental characteristics, 
and socio-econom ic specifics. Therefore, local adapta tion response is needed. It ensures proper consideration 
of: (i) local vulnerabilities (environm ental, social, econom ic); and (ii) needs, capacities and resources o f com ­
m unities including local knowledge, skills and practices.

Local level impacts of climate change: the case studies of Pakokku and Labutta

This section presents selected find ings from  the clim ate change im pact analyses conducted in Labutta and 
Pakokku Townships -  both located in the most vulnerable regions o f Myanmar. The objective is to  improve 
partic ipants ' understanding on local level impacts o f clim ate on m ultip le  sectors and on communities.

The clim ate change im pact assessments presented below  are based upon: (i) p ro jected changes in the to w n ­
ships' clim ate fo r the year 2050 and related hazards; and (ii) analysis o f secondary data and consultations w ith 
communities.

Case study 1: Labutta Township (delta area)5
Projections alarm tha t by 2050 the average tem perature and num ber o f hot days in Labutta w ill increase, and 
sea level w ill rise. Furthermore, fewer rainy days but more intense rainfall than the current averages are expect­
ed. In addition, Labutta will likely be increasingly a ffected by coastal flood ing, storm  surges and cyclones 
(Figure 15).

Figure 15 Pathways to p o te n tia l clim ate change im pact in Labutta Township (2050)

Primary and secondary im pacts include loss o f ecosystem services, crop failure and food  insecurity, water 
scarcity, unem ploym ent and lim ita tions to  income generating opportunities. I t  shou ld  be no ted  tha t some im ­
pacts cou ld  be a resu lt o f  the com bined e ffects o f  clim ate change and m ultip le  hazards.

Spatial analysis reveals tha t the capacity o f the population to  benefit from  agricu lture  will be s ign ifican tly  re­
duced by 2050 due to  clim ate stress and decline in ecosystem services including freshwater, soil and crops 
(Figure 16).

Sum m arized from : Fee, L., et al., 2017(a) (fo rthco m ing )
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Figure 16: Capacity o f  the popula tion  to b ene fit from  agricu lture  in 2016 ( le ft)  and 2 0 5 0  (righ t)

Figures 17 and 18 show the enormous im pact o f clim ate change on the capacity o f people to  access transpo r­
ta tion  services and freshwater fo r drinking in 2050. Some coastal areas w ill become perm anently or partia lly 
inundated. Boat and road transporta tion  infrastructure could be affected by disasters. In addition, water scar­
city, floods and salin ization o f freshwater resources (rivers, streams, groundw ater) w ill lim it the access to  d rink­
ing water.

Figure 17: Capacity o f  the popula tion  to access transportation services in 2016 ( le ft)  and 2 0 5 0  (r ig h t)6

6 The dark purple co lour ( le ft)  shows areas w here 50-100 per cent o f the households have access to  transpo rta tion  services as o f 2016, 
w hile the  w h ite  areas (r ig h t) suggest low  access (0 -25  per cent o f the  households) in 2050.
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Figure 18: Capacity o f  the popula tion  to access freshw ater fo r  d rink ing  in 2016 ( le ft) and 2 0 5 0  (rig h t)7

Case study 2: Pakokku Township (the Central Dry Zone) 8

Pakokku tow nship  w ill likely experience increase in the average annual tem peratures and warm ing in all sea­
sons. The num ber o f hot days is expected to  increase as well, particu la rly  during the hot season (March-May). 
W et season is expected to  bring more intense rains. Consequently, the risk o f hazards such as heat waves, 
erosion, d rought and floods w ill increase (Figure 19). Like in the case study o f Labutta, prim ary and secondary 
im pacts include declines in the w ell-being o f people dependent on ecosystem services, agricu lture sector loss­
es and m alnutrition, water scarcity, unem ploym ent and m igration, lower econom ic growth.

A gricu lture  sector (especially rain-fed p roduction ) will be challenged by increased heat and d rought stress, 
and lengthening d ry  season (and shorter grow ing season). Com m unities along the riverbank will face more 
floods, landslides and intense run -o ff and consequent damages to  crops and infrastructure fo r irrigation. Their 
overall capacity to  benefit from  agricu lture  will decline (Figure 20). Furthermore, fewer people will have access 
to  drinking water (Figure 21). Both freshwater availab ility and qua lity  w ill decline, which would likely lead to  a 
health decline and increased m igration. Floods and erosion processes could damage water storage and d is tri­
bution facilities/in frastructu re .
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Figure 19: Pathways to p o ten tia l clim ate change im pact in Pakokku Township (2050)

Figure 2 0 :  Capacity o f  the popula tion  to b ene fit from  agricu lture  in 2016 ( le ft)  and 2 05 0  (righ t)
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Session 2.2 : Impacts and adaptation: ecosystems

Introduction to the session

Duration

Training methods 

Materials required

180 minutes /th re e  blocks o f 45 m inutes lecture and one b lock o f 45 m inutes 
group a c tiv ity /

Lecture, open discussions, group ac tiv ity

Projector, screen, PowerPoint slides and notes; prin ted materials fo r group 
activity, flip  chart and markers, co lorfu l sticky notes/cards (three d iffe ren t co l­
ors, e.g. green, orange, blue)

A t the end o f th is session, partic ipants should be able to :

♦ Describe various ecosystem services

♦ Explain potentia l clim ate change impacts on ecosystems and the ir services

♦ Define local level actions fo r bu ild ing resilience o f ecosystems

Key points covered: ecosystem services, im pact o f clim ate change on ecosystems, human factors o f environ­
mental change, ecosystem-based adaptation

Note: Refer to  Annex II fo r a broad list o f potentia l clim ate change impacts on key sectors. A  long list o f adap­
ta tion  options, developed in compliance w ith  the sectoral objectives postu lated in the national clim ate change 
policy framework, is provided in Annex III. The fo llow ing  sections contain selected examples from  these lists.

Training content

Defining ecosystem services

Ecosystems provide people w ith  numerous benefits called ecosystem services, which could be categorized as 
fo llows:

• Provisioning services are all p roducts obta ined from  ecosystems such as food, freshwater and raw 
materials. For instance, people depend on lakes and rivers fo r water and fish, while forests are vital 
source o f wood and food  fo r many communities. Nature also provides people w ith  trad itiona l and 
commercial medicinal p lants/raw  materials (e.g. 'Thanaka' in Myanmar).

• Regulating services are related to  the ab ility  o f ecosystems to  regulate natural processes such as w a­
ter, air and soil qua lity  control, erosion prevention and m oderation o f extreme events. For example, 
trees in urban areas provide shade in hot days and improve the air quality, while mangroves can p ro ­
tec t com m unities from  hazards by reducing w ind speed, flood ing  and coastal erosion. Forests remove 
CO2, prevent soil erosion and landslides, and reduce the flow  o f water during floods. W etlands can 
filte r waste water (e.g. human and animal waste) and absorb floodwaters.

• Cultural services refer to  non-m aterial benefits such as using the nature fo r tourism , ecotourism  and 
sports, and cultural and spiritual activities.

• S upporting  services are those benefits related to  natural processes tha t support and maintain all other 
services (e.g. soil fo rm ation, provid ing nutrition  and hab ita t fo r species).
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For example, Mangroves provide the fo llow ing  key ecosystem services:

- Regulating: coastal pro tection, carbon storage

- Supporting: hab itat fo r fish and o ther species

- Provisioning: source o f tim be r and fuelwood

- Cultural: tourism

Impacts of climate change on ecosystems

Climate change w ill a ffect ecosystems and com m unities depending on ecosystem services. Below are d is­
cussed some o f the m ajor im pacts o f clim ate change on vital ecosystems10.

Agricultural land, soils and crops

Climate change w ill exacerbate soil erosion process in some areas. For instance, strong w inds can re­
move the surface layer o f d ry  soils, and heavy ra ins/floods can increase w aterlogg ing  and washing 
away o f to p  soil and nutrients.

Intense rainfall and floods increase the risk o f landslides in the Hilly Zone. Degradation o f agricultural 
land due to  landslides has already been observed in th is zone.

Rising sea levels could lead to  a loss o f agricultural land and /or land productiv ity . In future, parts of 
inhabited and productive  coastal areas could become perm anently inundated, while others could be 
affected by intrusion o f salt water into groundw ater systems, soil salin ization and coastal erosion p ro ­
cesses. For example, stakeholder consultation revealed tha t every tw o  years in the Ayeyawady Delta 
around tw o  m illion hectares o f land are flooded and more than three m illion hectares are m oderately 
inundated.

Increasing tem peratures and change in soil m oisture could have negative impacts on strateg ic crops 
such as rice and wheat yields, and could increase the risk o f sign ificant losses due to  p lant pests and 
diseases. Furthermore, d roughts w ill increase the demand fo r irriga tion  tha t could put water and land 
resources under grow ing pressure.

Inland water resources

Climate change w ill a ffect the hydrological cycle in many regions across the country. Intense rains in­
crease the risk o f river floods and flash floods, which could result in contam ination o f water resources. 
Intense floods coupled w ith  pro longed d rought periods w ill a lter river flow  and consequently the re­
charge o f groundw ater resources. Freshwater b iod ivers ity  could also be affected by the expected 
change in clim ate conditions. For example, during pro longed d ry  and hot periods, Inle Lake is becom ­
ing shallower, whereas negative impacts have been already observed not only on lake's b iodiversity 
and ecosystems, but also on local tourism.

Marine and coastal ecosystems

Sea level rise could lead to  salin ization o f land and water (groundw ater and surface) resources in 
low -ly ing coastal areas and the Ayeyawady Delta Region. Myanmar can also experience a loss in ma­
rine b iod ivers ity  caused by a change in the seawater chemical com position  (oceanic warm ing and 
acid ification), which is one o f the m ajor impacts o f clim ate change. For example, coral reefs are vital 
hab itat fo r fish and shellfish. However, increasing seawater tem peratures a ffect the corals and hence 
alter the living environm ent o f numerous marine species. Furthermore, coastal erosion, sea level rise 
and more intense and frequent trop ica l storm s will likely lead to  deterio ra tion  o f mangrove ecosystems 
in some areas.

Summ arized from : Horton R. et al., 2016; MNREC, 2017; MNREC, 2012(b).
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Forests and mountain ecosystems

Forests cover about 45 per cent o f the country's territo ry. However, clim ate change is likely to  affect 
the d istribu tion, com position and health o f forests in Myanmar. Droughts and high tem peratures will 
increase the risk o f forest fires, particu la rly  on the Central Dry Zone and the northern regions. The 
Central Dry Zone may experience desertifica tion and loss o f tree /p lan t species. Forests may suffer 
increasing incidences o f plan pests and diseases, while h illy areas w ill likely face a grow ing num ber of 
landslides.

Human activities as drivers of environmental change

Climate change is not the only driver o f environmental change in Myanmar. Recent and expected econom ic 
growth, coupled w ith  increasing m igration to  urban areas w ill lead to  a s ign ificant stress on environm ent and 
natural resources. Industries such as m anufacturing and coal production  are also expected to  expand. Defor­
estation and unsustainable agricultural practices will fu rthe r exacerbate the environmental degradation in the 
country and increase the national greenhouse gas emission levels. For example, more than 70 per cent o f the 
population depends d irec tly  or ind irectly  on forest resources, especially in rural areas. Forestry sector co n tr ib ­
utes one per cent to  GDP, and 10 per cent to  Myanmar's exports revenues (MNREC, 2017).

E lectric ity  generation and transporta tion  sectors are also grow ing and unsustainable developm ent o f these 
sectors could have sign ificant environmental consequences. A t present, only about 30 per cent o f the popula­
tion  has access to  grid  e lectricity. H ydroelectric power generates about 75 per cent o f county's e lectricity, 
natural gas 20 per cent, coal 3 per cent and 2 per cent are supplied from  o ther sources (MEPE, 2013). A cco rd ­
ing to  the National Energy Policy (2014), the e lec tric ity  sector should expand rapid ly by 2030, w ith  a ta rge t of 
achieving 60 per cent e lectrifica tion  by 2025-2026. Furthermore, w ith  the urban population g row th  and the 
expected expansion o f the transport sector, the use o f fossil fuels w ill increase sharply. For comparison, the 
greenhouse gas emissions from  the transport sector accounted fo r 20 per cent o f the to ta l emissions in 2002 
(MNREC, 2012 (a)).

What is ecosystem-based adaptation?

Ecosystem-based adaptation comprises actions related to  the conservation, sustainable managem ent and 
restoration o f natural ecosystems to  help people adapt to  clim ate change. In general, ecosystem-based ad­
apta tion is integrated into broader adaptation and developm ent strategies.
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Long-term consequences of climate change on ecosystems in Myanmar

In brief, the long-term  consequences o f clim ate change on ecosystems in Myanmar include:

♦ Reduced agricultural p ro du c tiv ity  in a long-term ;

♦ Increasing human pressure on water, land and forest resources, e.g. fo r agricu lture  and energy p roduc­
tion;

♦ Lower p ro du c tiv ity  o f ecosystems, resulting in e.g. decline o f yield in agricu lture  and fisheries, or water 
fo r drinking;

♦ Desertification (caused by, fo r instance, intense rains fo llow ing  lengthier d ry  periods, which increases 
run -o ff rate and soil erosion; deforesta tion and heat stress);

♦ Loss o f tree and plant species, and in tu rn  reduced carbon storage and sequestration capacity o f the 
country.

Response to climate change: enhancing the resilience of ecosystems in Myanmar

Numerous local measures have the potentia l to  enhance the resilience o f ecosystems, and hence, to  enable 
people to  adapt to  the impacts o f clim ate change. These measures are known as ecosystem-based adaptation.

Ecosystem-based adapta tion actions could be categorized into restoration and conservation activities, en­
forcem ent o f laws/regulations, improved managem ent o f natural resources, com m unity-based approaches, 
and capacity-bu ild ing  and awareness-raising initiatives. Examples o f CCA are provided below.

Agroecological systems

In the face o f clim ate change, townships and com m unities should achieve clim ate-resilient p ro du c tiv ity  and 
prom ote resource-effic ient practices through improved water, soil and crop managem ent in agricu lture  and 
livestock sectors.

For instance, practices to  improve soil, water and crop p roduc tiv ity  include:

♦ Prom oting conservation tillage techniques to  preserve m oisture and soil nu trien t content.

♦ In troducing in ter-cropp ing, crop -ro ta tion  techniques (e.g. in fie lds used fo r cash crops), and p ro m o t­
ing crop d iversification (i.e. adding new/a lternative crops to  agricultural p roduction ) to  improve soil 
quality, and increase food  and income opportunities.

♦ In troducing new crop varieties resistant to  environmental stress (e.g. flood-, drought-, heat- and 
sa lt-to lerant varieties; varieties w ith  a shorter grow ing cycle) and im proving the access o f farm ers to 
seeds. Trainings on crop management should also be provided.

♦ In troducing alternate w etting  and drying irrigation fo r rice (i.e. period ic drying and re-flooding o f a rice 
fie ld), which saves water and reduces greenhouse gas emissions while m aintain ing yields.

♦ Im proving water managem ent through build ing c lim ate-resilient infrastructure.

♦ Establishing water user groups/com m ittees and provid ing tra in ings on water managem ent and m ain­
tenance o f water infrastructure.
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♦ Raising awareness o f local com m unities to  prevent over-extraction, and prom ote sustainable forest 
use.

♦ W orking w ith  cooperatives fo r conservation.

♦ Increasing patrols and enforcing laws/regulations to  prevent cu tting  o f mangroves.

Marine ecosystems and fish stock should also be pro tected  and utilized in a sustainable manner:

♦ Increase patrols and enforce laws/regulations to  illegal fishing and practices such as chemical and 
e lectric shock fishing, as well as overharvesting o f fish stocks. W ork w ith  com m unities to  develop fish ­
ing calendars.

♦ Expand pro tected  zones along the coast.

Inland water resources

To restore and sustain ecosystem balance in lakes, rivers, wetlands and groundw ater reservoirs, local govern­
ments can:

♦ Enhance vegetation cover (e.g. trees p lantation)

♦ Control o f po llu tion  from  agricu lture  (e.g. by encouraging use o f organic fertilizers

♦ Raise awareness o f local com m unities

♦ Enforce laws/regulations

♦ Ensure e ffic ien t water use fo r domestic, agricultural and industrial purposes.

For example, riverbank vegetation cover (trees, shrubs) reduces riverbank erosion, contro ls run-off, and p ro ­
tects com m unities against upstream flow  regime variation, flash floods, sea level rise and storm  surge. In add i­
tion, townships can im plem ent small-scale watershed managem ent pro jects which aim at reducing risks (e.g. 
improved storm  water run -o ff from  agricultural and urban areas) and enhancing health o f ecosystems (such as 
reducing pollu tion from  various human activities, and preventing deforesta tion and soil erosion).

Forests

To p ro tec t and rehabilitate forests, townships can:

♦ A d op t com m unity-based forestry, provide train ings and raise awareness o f communities.

♦ Increase e lectrifica tion  ra te /p rovide  alternative sources o f energy such as solar power cook stoves, to 
reduce reliance on firew ood and charcoal fo r energy generation.

♦ Conserve and adopt practices on sustainable managem ent o f forests

♦ Enforce laws/regulations against illegal comm ercial logging, conversion o f forests to  agricultural land, 
and unsustainable practices such as slash and burning.

Hilly zones and dryland

Townships located in h illy lands can reduce the erosion and landslide risk by undertaking various m itiga ting  
measures such as shrubs/trees plantation, construction o f drainage systems, and sustainable use o f land fo r 
agriculture.

W ith  the changing climate, dryland ecosystems are at risk o f frequent w ildfires. Therefore, townships should 
strengthen the ir capacities to  prevent such hazards, and to  restore a ffected areas. Furthermore, in d ry  areas, 
a fforestation is im portan t measure fo r preventing soil erosion, provide canopy cover, recharge groundwater, 
and prevent flash floods and excessive sedim entation.
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Environmental monitoring fo r improved resilience

Townships should strengthen the ir capacities fo r m on itoring  o f key environmental ind icators such as climate 
parameters, soil properties, erosion and sedim entation, water quality, vegetation cover, health o f forests. Spe­
c ific  actions could be focused on strengthening technical and human capacities (e.g. delivering com puters and 
creating m on itoring  database, trainings, etc.), and engaging academia in developing environmental m on ito r­
ing systems and conducting  policy-o riented  research.

Group work on climate change impacts and adaptation at a local level: ecosystems
Time needed: 45 m inutes

O bjective o f th is group activ ity: to  iden tify  clim ate change im pacts on ecosystems in a selected township, and 
propose options fo r adaptation.

Instructions:

♦ Divide partic ipants into groups o f 5-8 people. Each group should choose one tow nship  (fam iliar to  
partic ipants) located in the Central Dry Zone, Coastal Zone or Hilly Zone. If possible, each group 
should include people w ith  d iffe ren t backgrounds such as socio-econom ic (e.g. rural developm ent, 
industries, education, etc.), urban planning and infrastructure, and agricu lture and environment.

♦ D istribute materials to  each group and explain to  partic ipants what the task is. (re fer to  Annex V.2)

♦ A llow  fo r 30-35 m inutes group work. Ensure tha t partic ipants clearly understand the task. W ork to ­
gether w ith  each group to  get insight on partic ipants ' understanding o f the task. If som ething is not 
clear, repeat inform ation from  the lecture and provide examples.

♦ Ask each group to  present findings and encourage open discussion on key issues (10-15 minutes).
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Session 2.3 : Impacts and adaptation: socio-economic sys­
tems

Introduction to the session
Duration : 180 minutes /th re e  blocks o f 45 m inutes lecture and one b lock o f 45 m inutes

group a c tiv ity /

Training methods : Lecture, open discussions, group activ ity

Materials required : Projector, screen, PowerPoint slides and notes; prin ted materials fo r group 
activity, flip  chart and markers, co lorfu l sticky notes/cards (three d iffe ren t co l­
ors, e.g. green, orange, blue)

A t the end o f th is session, partic ipants should be able to:

♦ Explain potentia l clim ate change impacts on econom y and society, including

- Agricu lture  sector and food  security

- Industries and businesses

- Em ployment and m igration

- Health and education

- Vulnerable groups o f the society

♦ Define local level actions fo r bu ild ing socio-econom ic resilience.

Key points covered: clim ate change im pacts on econom y and socie ty (agriculture, fisheries and livestock sec­
tors and food security; m anufacturing sector and businesses; em ploym ent and m igration; health, education 
and vulnerable groups), response to  clim ate change w ith in  socio-econom ic sectors

Note: Refer to  Annex II fo r a broad list o f potentia l clim ate change impacts on key sectors. A  long list o f adap­
ta tion  options, developed in compliance w ith  the sectoral objectives postu lated in the national clim ate change 
policy framework, is provided in Annex III. The fo llow ing  sections contain selected examples from  these lists.

Training content
Agriculture and food security 

■ Agriculture, fisheries and livestock sectors: impacts and vulnerability

Myanmar's agriculture, fisheries and livestock sectors, which are h ighly exposed to  clim ate change and haz­
ards, play a key role in supporting  econom ic growth, local livelihoods and food  security. Quick facts :1]

♦ A gricu ltu re  is the second-largest con tribu to r to  GDP (28.6 per cent in 2015-2016), employs 61 per cent 
o f the labour-force and is characterized by small-scale production. A lm ost tw o -th irds  o f the to ta l cu l­
tiva ted  land is used fo r rice production, and one-th ird  fo r beans and pulses (bo th  leading export 
crops); o ther crops include oilseeds, vegetables, chilies, maize, cotton, rubber, sugarcane and trop ical 
fru it.

11 Summ arized from  MNREC, 2017
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• Fishery  sector constitu tes about ten per cent o f GDP and employs more than five per cent o f the to ta l 
population. The dom inating  small-scale fisheries are prim e source o f food  and income fo r m illions of 
people.

• Livestock, p rim arily backyard cattle, buffalo, pigs and poultry, supports households' econom ic and 
food  security.

Climate change im pacts and vu lnerability  : 12

□ Increasing tem peratures and erratic rainfall, com bined w ith  frequent occurrence o f droughts and floods, 
w ill result in a loss o f agricultural productiv ity , including short-term  crop failures and livestock losses, and 
long-term  production  declines:

♦ Droughts and change in rainfall patterns will a ffect the rice production, 80 per cent o f which is rain- 
fed;

♦ Seeds/grain stocks could be affected by hazards such as floods and diseases, which would threaten 
the food security o f entire communities.

♦ Extreme events (droughts and floods) could cause livestock feed and water shortages, as well as ani­
mal diseases, and consequent loss o f livestock. This suggests loss o f essential food and income secu­
r ity  asset fo r many rural households. For example, in the Central Dry Zone, past extreme d rought and 
flood ing  events have caused a feed shortage fo r livestock, and as a result, the local p ro du c tiv ity  has 
declined.

♦ Disastrous events (severe flood ing /s to rm s/s trong  w inds) often lead to  a d irect loss o f crops and live­
stock. Furthermore, the increasing num ber o f coastal hazards has already brought enorm ous agricu l­
tural losses in low -ly ing coastal areas, including the Ayeyawady Delta. For instance, in 2008  Cyclone 
Nargis damaged four m illion hectares o f rice (57 per cent o f the country's to ta l annual production), 
while floods in 2011 tha t a ffected Ayeyawady, Bago, Mon and Rakhine regions resulted in loss o f around 
1.7 m illion tons o f rice.

□ Climate change and hazards have also high im pact on fisheries. Cyclones and trop ica l storm s along the 
country's coastline, and floods along m ajor rivers, often lead to  loss o f fishing boats and assets, and dam ­
ages to  infrastructure. A fte r such disasters, a ffected fishermen lose the ir income fo r weeks.

Coastal ecosystems (such as mangroves, coral reefs and sea-grass beds), which provide vital breeding and 
feeding habitats fo r fish, shrim p and o ther species, are deterio ra ting  due to  sea level rise, cyclones/trop ica l 
storm s and storm  surges, and human activ ities (e.g. cu tting  mangroves). The coastal environmental deg ­
radation is leading to  a decline in fish and shrim p stocks and has a consequent negative im pact on human 
livelihoods.

□ Climate change impacts on agricu lture  w ill have sign ificant socio-econom ic consequences and a ffect the 
poorest strata o f the population, because:

♦ 70 per cent o f the population lives in rural areas (as o f 2014), and about 75 per cent o f rural people 
depend on small-scale agricu lture (crops, livestock, fishing);

♦ 85 per cent o f those living below  the poverty  line reside in rural areas;
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□ Agriculture and food security: local response

Key strateg ic objective  o f the coun try  is to  achieve food  security under climate change and hazards. It is w ide ­
ly accepted tha t food  security has three components: food  availab ility (e.g. suffic ient quan tity  o f dom estic 
food  production, or im ported goods), food  utiliza tion (e.g. adequate diet, clean w ater) and food  access (e.g. 
access to  markets and food-provis ion ing  resources, food  prices and a ffo rdab ility ). Hence, local CCA policies 
and measures should address a w ide range o f clim ate change vulnerabilities, including:

♦ Sustaining the agricultural production  through p rom otion  o f sustainable fisheries, clim ate-resilient 
farm ing systems, c lim ate-sm art fa rm ing /cropp ing  practices and technologies, and improved access of 
farm ers to  financing and insurance.

♦ Susta in ing/developing industries related to  processing o f agricultural output, which can provide in­
come and jobs.

♦ Improved storage and stockp iling  o f food/seeds.

♦ Increased awareness and capacities o f local producers/farm ers.

♦ Prom oting com m unity-run clim ate m on itoring  and disaster early warning to  p ro tect crops and live­
stock.

♦ Improved m arketing o f agricu ltura l production  and sustained access to  markets under the challenges 
o f clim ate change.

♦ Sustained access to  food-provis ion ing  resources (ecosystem services).

♦ Food prices s tab ility  and affordability.

♦ Improved nutritional value and qua lity  o f food and water fo r drinking.

Industries and businesses
■ Climate change impacts on industries and businesses

♦ Food and agricu lture processing industries could be affected by the impacts o f clim ate change on 
crops and livestock production, as well as on fisheries. For example, an increase in prices o f ag ricu ltu r­
al inpu t/raw  materials due to  clim ate changes could lead to  an increase in prices o f processed p rod ­
ucts and make industrial production  less com petitive. In a long term, th is could result in increased 
unem ploym ent in the sector and impede the econom ic developm ent.

♦ Small-scale household production  (e.g. textile ) could be a ffected by seasonal floods and o ther haz­
ards.

♦ Climate change could also a ffect the health o f employees and, hence, the ir p roductiv ity.

■ Local response to climate change: Industries and businesses

Local governm ents should prom ote inclusion o f climate change in business planning o f local companies, and 
low-carbon and clim ate-resilient production. They should also support small- and medium-size producers to 
d iversify local econom y and job  market. Examples o f local CCA options in the private sector include:

♦ Raising awareness on clim ate change and risks in the private sector. Particularly large- and m edi- 
um-size companies should be w ell-in form ed on potentia l c lim atic  threats and encouraged to  develop 
long-term  business plans w ith  clim ate change and disaster risk considerations.

♦ Im proving access to  loans, insurance, skills developm ent (tra in ings) especially o f small and medium 
enterprises. For example, townships can support establishm ent o f m icrofinance organizations to  p ro ­
vide loans fo r small and medium enterprises, which would d iversify local economy.
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Employment and migration

■ Climate change impacts on employment and migration

As m entioned previously, the impacts o f clim ate change on agricu lture and industrial p roduction  could lim it 
the demand fo r employees in these sectors. As well, connectiv ity  between settlem ents in many parts o f the 
country could be im pacted by hazards such as perm anent or tem porary inundation o f coastal areas, or dam ­
ages to  road infrastructure, which in turn would reduce the access o f people to  w ork opportunities.

A nother key social issue related to  clim ate change im pacts is the m igration to  urban areas13. In 2014, the urban 
population o f Myanmar was around 14.9 m illion (alm ost 30 per cent o f the to ta l population estimated at 51.48 
m illion). The coun try  has 330 towns and cities. Yangon and Mandalay are the m ajor urban and econom ic cen­
tres where 20 per cent o f the urban population lives. However, it is expected tha t by 2030 the urban population 
will g row  rap id ly14 -  a trend driven by various factors such as econom ic grow th  and industria lisation, rural 
poverty  and unemploym ent. However, long-term  slow- onset clim atic changes such as increased tem perature 
and changing rainfall patterns can also drive rural-urban m igration. For example, statistical trends and local 
consultations in Pakokku Township (the Central Dry Zone) revealed tha t changes in clim ate observed over the 
last 20 years affected crop p ro du c tiv ity  and cond itioned m igration to  urban areas (and in some cases to  other 
countries).

The pro jected rapid urbanization will increase the risks posed by clim ate change in c ities/tow ns. High m igra­
tion  flows often lead to  establishm ent o f informal settlem ents located in the most hazardous zones o f towns 
and cities. The socio-econom ic vu lnerab ility  o f people residing in such settlem ents could be fu rthe r deepened 
by the adverse effects o f clim ate change such as poverty  and lim ited access to  basic services. The long-term  
social consequences o f clim ate change include fu rthe r m igration to  urban centres, displaced population from  
coastal areas, and increased poverty. In addition, conflic ts over land and dim inishing water resources could 
emerge.

■ Local response to climate change: Employment and migration

In response to  the risks described above, townships can: (i) strengthen social p ro tection  mechanisms to  secure 
jobs and income so tha t people have capacity to  respond to  the im pacts o f clim ate change and disasters; (ii) 
plan fo r new risks cond itioned by clim ate change (e.g. heat and water stress, m igration and rapid urbanization, 
sea level rise and displacements). Am ong the measures tha t can be im plem ented at a local level are:

♦ Provision o f vocational and skills training, and apprenticeships, such as carpentry, business deve lop­
m ent or com puter skills;

♦ In troducing job  guarantee schemes to  provide em ploym ent fo r people during tim es like floods or after 
cyclones when o ther w ork may not be available;

♦ Local adapta tion planning and in tegration o f clim ate change considerations in local budgets.

Health, education and vulnerable groups
■ Climate change impacts on human health, children and other vulnerable groups

Health. Climate change and hazards pose sign ificant risk to  human health. Potential impacts o f fu tu re  climate 
include increase o f vector-borne diseases and heat-re lated illnesses, injuries and m alnutrition, among others 
(see Table 2). For example, floods and storm  surges contam inate drinking water and can result in diarrheal 
diseases; exposure to  flood  waters can cause various skin diseases; floodw a te r provides a breeding ground for 
m osquitos and hence increases the risk o f malaria. Furthermore, many com m unities w ill experience decreased 
access to  safe water due to  droughts or salinization o f freshwater resources, which will increase dehydration 
risks and fu rthe r exacerbate diarrheal diseases.
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Climate change impacts

Heat and co ld-re lated illness 
Cardiovascular system illness

Malaria, filarial, dengue and o ther pathogens carried by 
mosquitoes, ticks and vectors

Diarrhoea, cholera and poisoning caused by bio log ica l and 
chemical contam inants in water

Damaged pub lic health infrastructure due to  cyclones 

Injuries and illness

Social and mental stress from  disaster and displacement 

M alnutrition and hunger, especially in children

In urban areas, population w ill be exposed to  heat waves, decreased access to  water and nutrition, increasing 
pollu tion levels. For instance, frequent water shortages may result in higher prices fo r basic services in Yangon 
and Mandalay. Impacts on agricultural production  would a ffect food supply and prices as well, threatening the 
food  security o f low -incom e households.

In addition, w ith  rising tem peratures and heat stress, large cities such as Yangon and Mandalay could be ex­
posed to  urban heat island effect, which brings negative impacts on human health such as heat-re lated illness­
es.

What is urban heat island effect?

Urban heat island e ffect is a cond ition  in which an urban area s ign ifican tly  warm er than its surrounding 
areas, due to  human activities. Most sign ificant determ inant is the land surface o f urban areas, because 
roads and buildings absorb more solar radiation than green areas. Emission o f greenhouse gases and 
lack o f vegetation exacerbate the effects o f th is phenomenon.

Vulnerable groups. Certain social groups such as poor people, women, children and elderly, as well as disabled 
and ill members o f the society, are more at risk o f clim ate change and hazards than others. Therefore, po licy­
makers should be aware o f the specific needs and vulnerabilities o f such h igh-risk groups. Poor people are 
more vulnerable to  the im pacts o f clim ate change as previously h ighlighted. In addition, pregnant women, 
children, e lderly and sick people face b igger clim ate change risk to  health and life. For instance, heat waves 
a ffect m ostly old people and pregnant women. Furthermore, during rapid-onset disasters such as floods or 
storms, these social groups are most at risk as they have lim ited m obility. As well, in many areas, people w ill be 
strong ly  a ffected by a lack o f clean water fo r drinking and sanitation (e.g. due to  salin ization o f water resourc­
es or d roughts) tha t can lead to  serious health risks especially fo r pregnant women and children.

Children will be affected by the im pacts o f climate 
change in many o ther ways. Climate change w ill a ffect 
income o f poor households, especially in rural areas.
This will lim it the ab ility  o f families to  cover school 
costs and provide the ir children w ith  nutritious and 
healthy food. Furthermore, extreme heat, floods and 
storm s are already a ffecting  the access o f children to 
education and threatening the ir health.

Table 2  : Po tentia l c lim ate change im pacts on pub lic  health 15

Health concerns

Temperature-related m orb id ity

Vector-borne diseases

Health impacts o f extreme weather

Health impacts o f food  and water insecurity

15 Extracted from  MNREC, 2017.
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■ Local response to climate change: Health, education and society

Adequate public health care. Townships can strengthen local level capacities fo r response to  existing and new 
clim ate-re lated health risks, and ensure tha t most a t-risk com m unities have access to  health care. This can be 
achieved through:

♦ Im proving access to  health services, sanita tion and hygiene. For example, decentralized health care 
facilities could be established to  ensure tha t all people have adequate access to  healthcare, especially 
those living in rural areas and exposed to  various climate hazards. Townships should also construct or 
upgrade water and sanitation infrastructure, and ensure tha t all citizens have access to  basic services.

♦ Increasing awareness o f clim ate change and health to  enable people to  undertake actions by them ­
selves tha t prevent in jury and disease due to  clim ate hazards. Awareness-raising can be achieved 
through com m unity  level workshops, schools and radio broadcasts, d is tribu tion  o f brochures, among 
others.

Social inclusion. Local governm ents should place social inclusion at the core o f CCA planning and im plem en­
tation, though:

♦ Developing inclusive CCA plans, i.e. considering the needs o f children, and poor and marginalized 
groups, and ensuring the ir partic ipa tion  in policy planning and im plem entation;

♦ Tailoring CCA measures, which ta rge t vulnerable groups such as low-incom e families, people w ith  d is­
abilities and women heads o f households;

♦ Seeking partic ipa tion  o f children and youth  in developing com m unity  action plans and establishing 
vo lunteer groups.

Public awareness. Townships can foster public awareness to  create clim ate-in form ed and responsive society 
through various channels such as:

♦ Conduct radio and television broadcasts w ith  relevant inform ation. Engage (local) media such as 
newspapers to  reflect various clim ate change events and activ ities organized in townships to  raise 
awareness.

♦ Organize tra in ings and workshops on CCA ta rgeting  com m unities and civil socie ty groups; and work 
w ith  volunteers to  reach com m unities and vulnerable groups, and build the ir capacities through tra in ­
ings.

♦ Create appealing brochures, games, short videos and materials tha t share clim ate change messages. 
Engage com m unities and representatives o f vulnerable groups in developing awareness-raising m ate­
rials such as women, people w ith  d isabilities and children.

♦ Use school and com m unity  events to  raise awareness. For example, include clim ate change among the 
top ics o f open day events organized by local schools.

Group work on climate change impacts and adaptation at a local level: socio-economic 
systems
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Session 2.4 : Impacts and adaptation: infrastructure and hu­
man settlements

Introduction to the session
Duration : 180 m inutes /th re e  blocks o f 45 m inutes lecture and one b lock o f 45 m inutes

group a c tiv ity /

Training methods : Lecture, open discussions, group activ ity

Materials required : Projector, screen, PowerPoint slides and notes; prin ted materials fo r group 
activity, flip  chart and markers, co lorfu l sticky notes/cards (three d iffe ren t co l­
ors, e.g. green, orange, blue)

A t the end o f th is session, partic ipants should be able to:

♦ Explain potentia l clim ate change impacts on infrastructure and human settlem ents;

♦ Define local level actions fo r bu ild ing clim ate-resilient infrastructure and cities.

Key points covered: clim ate change im pacts on energy, transport, industrial and water infrastructure; climate 
change impacts on human settlem ents (housing, basic services), options fo r build ing resilient infrastructure 
and human settlem ents

Note: Refer to  Annex II fo r a broad list o f potentia l clim ate change impacts on key sectors. A  long list o f adap­
ta tion  options, developed in compliance w ith  the sectoral objectives postu lated in the national clim ate change 
policy framework, is provided in Annex III. The fo llow ing  sections contain selected examples from  these lists.

Training content

Impacts of climate change on infrastructure and human settlements 

Urban infrastructure and services

Overall, human settlem ents, towns and cities in Myanmar are not well prepared fo r the changing clim ate16. U r­
ban vulnerabilities emerge from  inadequate urban planning and construction techniques, poor infrastructure 
(e.g. lack o f drainage, water and sanitation systems) and undeveloped basic services sector, lim ited financial 
capacity o f townships. Furthermore, the pro jected rapid urbanization (already discussed in session 2.3) will 
increase the risks posed by clim ate change in large urban centres.

In th is context, w itho u t adaptation, the im pacts o f clim ate change on cities and towns in Myanmar could be 
enormous. Many urban areas could suffer s ign ifican t loss and damage o f assets, houses and urban in frastruc­
ture as result o f clim ate hazards (e.g. from  floods or coastal hazards). Coastal towns such as Bogalay 
(Ayeyawady Region) may need to  be relocated or redesigned because o f sea level rise. Permanent inundation 
in coastal areas could force d isplacem ent o f whole communities. Growing water and energy demand will sur­
pass the available resources in future.

16 Summ arized from : MNREC, 2017; MNREC, 2012(b).
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Energy, transport and industrial facilities and infrastructure

The energy, transport and industry sectors are o f stra teg ic im portance fo r the developm ent and structural 
transform ation o f Myanmar's economy. As previously discussed, the expected econom ic g row th  could have 
high im pact on environm ent and ecosystem services, including increased greenhouse gas emissions and re­
duced carbon sinks. Meanwhile, the three sectors (energy, transport, industry) w ill experience the negative 
consequences o f clim ate change and challenge the econom ic g row th  o f the country. These are summarized 
below17.

Im pacts on the p roduction  and d is tribu tion  o f  e lectric pow er

♦ Heat waves and increasing num ber o f hot days could increase the energy demand, while prolonged 
droughts and change in river flows due to  erratic rainfall w ill likely a ffect hydropow er energy supply 
(po ten tia l energy price increases), which curren tly  represents 75 per cent o f country 's e lec tric ity  con­
sumption.

♦ Intense rains and increasing number o f flood  events could tr igg e r large-scale erosion processes, lead­
ing to  silta tion  and sedim entation o f waterways and dams. This could result in reduced water storage 
capacity o f dams, structural damages, and increased maintenance and operational costs.

♦ Storms, floods and o ther rap id-onset hazards could po ten tia lly  damage energy infrastructure  (e.g. 
dams, e lec tric ity  grid, gas pipelines, solar panels o f households, etc.).

Impacts on transport infrastructure and connectiv ity

♦ Road infrastructure (includ ing bridges) could be damaged from  cyclones, severe storms, floods and 
landslides.

♦ Sea level rise would a ffect connectiv ity  in coastal areas and the Delta. For instance, perm anent inun­
dation in some low -ly ing areas in the Delta Zone will lim it the road transport, and make canoe trans­
porta tion  more dangerous than before due to  high waves and larger distances.

♦ River transporta tion  could be challenged by river floods and even droughts in some areas. This would 
a ffect com m unities depending on river (or lake) fo r trade and transportation.

Overall, clim ate related hazards w ill likely a ffect the access to  transporta tion  services and connectiv ity  of 
communities. Secondary im pacts include reduced access to  basic services (hospitals, schools) and work 
place (hence less job  opportun ities); and reduced access o f small producers to  markets and consequent 
loss o f income; among others.

Im pacts on industria l facilities and in frastructure

Manufacturing and industrial facilities can be destroyed or damaged by hazardous events. If a ffected by a 
big disaster, large industrial in frastructu re /fac ilities conta in ing hazardous materials (e.g. oil and gas) may 
tr igg e r secondary disasters such as tox ic  spillage.

Water and irrigation infrastructure

As m entioned earlier, clim ate-re lated disasters will bring damages to  dams, water facilities and infrastructure. 
Irrigation and drainage networks o f agricultural fie lds could also be damaged by various clim ate hazards. Wa­
te r scarcity is already fe lt in many places th roughou t the country. In the meantime, econom ic and population 
growth, and urbanization trends are already leading to  an increase in the demand fo r drinking water and water 
fo r irrigation. This means tha t there is an urgent need o f rehabilita tion and m odernization o f existing water 
infrastructure and facilities including to  improve water-use e ffic iency and build disaster-resilient water supply 
systems.
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Local response to climate change: Infrastructure and human settlements

To build resilient infrastructure  and human settlem ents, local governm ents can (am ong others):

■ Ensure tha t clim ate change resilience and low-carbon c ity  developm ent are defin ing elements o f urban 
planning. Specific actions include:

♦ Introduce green infrastructure in c ities /tow ns (e.g. parks, trees), which can reduce urban heat island 
effects and contro l the air quality.

♦ Improve basic infrastructure  and services (e.g. drainage systems, waste management). For example, 
managem ent o f infrastructure  at the tow nship  and com m unity  levels could be improved through 
awareness-raising and capacity-bu ild ing  activities. In addition, com m unities could be trained on m ain­
tenance o f com m unity  infrastructure. This is essential because fu tu re  clim ate and population changes 
will create pressure.

♦ Create clim ate resilient urban transport system through improved spatial and transport planning.

♦ Promote clim ate and disaster resilient housing, and improve access o f com m unities to  resilient in fra ­
structure  and services. Some examples on how to  do that:

■ Promote disaster and climate resilient housing, including build ing design and techniques. Townships can 
provide tra in ing to  com m unities on construction and maintenance, so tha t residents can build the ir homes 
themselves using local materials.

♦ Improve water infrastructure and services such as water capture and storage. This entails: conducting 
a study on water availab ility in d iffe ren t locations to  determ ine interventions (e.g. upgrading ponds or 
build ing new facilities); (ii) w orking w ith  com m unities to  plan and install the new facilities; and (iii) 
tra in ing local people on maintenance.

♦ In the face o f changing clim ate and increasing deforestation, townships can d iversify energy sources 
by constructing  new/renovate existing m ini-scale hydropow er dams, and prom oting  renewable energy 
to  com m unities (com m unity  kitchens, cook stoves and solar panels). These activ ities can improve en­
ergy access in rural areas, while preserving forests. In addition, tra in ings on maintenance should be 
provided.

♦ Conduct study on w illingness to  pay fo r re tro fitting  tha t would inform  tow nship  adm inistration on how 
much people are w illing and able to  pay to  upgrade the ir houses. This could help to  plan fo r add ition ­
al support needed fo r at-risk communities.

■ A dap t transport systems to  heightened risks o f disasters from  new clim atic conditions, and improve con­
nectiv ity  in a t-risk areas, e.g. through:

♦ Upgrading road transporta tion  and infrastructure w ith  the objectives to  improve access to  public ser­
vices and markets o f com m unities (pa rticu larly  those isolated during annual floods or disasters).

♦ C onducting risk assessments fo r high risk regions (e.g. sea level rise or landslide risk assessments).

♦ Im proving river transporta tion  conditions, e.g. safer vehicles and river routes, good river m anagement 
(e.g. clearing riverbeds and p lanting trees against river floods).

■ Improve irrigation-dra inage systems fo r enhancing clim ate resilience o f agricultural and livestock p roduc­
tion. For instance:

♦ Introduce sprinkler and d rip  irriga tion  and supporting  farm ers to  establish low  cost and low m ainte­
nance small-scale com m unity-m anaged irriga tion  schemes.

♦ Improve irriga tion canal and drainage systems. For example, rehab ilita tion /m odern iza tion  o f existing 
irriga tion  canal and drainage systems could increase water-use efficiency.

♦ It must be h ighlighted tha t infrastructure measures alone cannot bring benefits, unless townships im ­
prove the ir overall water managem ent (includ ing the water supply and demand side). For instance, the 
water-use management at a farm  level could be improved through establishing water user g roups/ 
com m ittees and provision o f tra in ings on water managem ent and maintenance o f water infrastructure.
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Group work on climate change impacts and adaptation at a local level: infrastructure

Time needed : 45 minutes

O bjective o f th is group activ ity: to  iden tify  clim ate change im pacts on infrastructure and human settlements 
in a selected township, and propose options fo r adaptation.

Instructions: continuation o f the previous session group activity.
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Session 2.5 : Cross cutting issues: gender and DRR

Introduction to the session

Duration : 135 m inutes / tw o  blocks o f 45 m inutes lecture and one b lock o f 45 m inutes
group a c tiv ity /

Training methods : Lecture, open discussions, group ac tiv ity

Materials required : Projector, screen, PowerPoint slides and notes; prin ted materials fo r group 
activity, flip  chart and markers, co lorfu l sticky notes/cards (three d iffe ren t co l­
ors, e.g. green, orange, blue)

A t the end o f th is session, partic ipants should be able to:

♦ Explain what is gender and w hy it m atters in CCA and DRR;

♦ Describe what makes women vulnerable to  clim ate change and explain what is gender-responsive 
resilience to  clim ate change and hazards;

♦ List activ ities fo r m ainstream ing gender into CCA;

♦ List activ ities fo r in tegra ting CCA and DRR at a local level.

Key points covered: gender, vu lnerab ility  to  clim ate change o f women, gender-responsive resilience, m ain­
stream ing gender into CCA, in tegrating CCA and DRR

Training content

Cross-cussing issues: Gender and climate change

Climate change affects women and men differently

Women play an im portan t role in achieving com m unity  re­
silience to  clim ate change in Myanmar. Yet, they are more 
vulnerable to  the e ffects o f clim ate change than men es­
pecially in the case o f female-headed households. For ex­
ample, women tend to  be poorer than men because o f 
lower salaries and less incom e-generating opportunities. 
Furthermore, in many cases the ir con tribu tion  to  the fish­
eries and agricu lture  sectors is informal (e.g. conditioned 
by trad itiona l roles in com m un ity) and the ir labour n o t/ 
less paid. Women also have lower access to  inform ation 
related to  clim ate change and disasters than men. Unfa­
vourable p rope rty /land  tenure rights, and lim ited access 
to  financing and in form ation on adaptation, all these fac­
tors lim it the ir adaptive capacity. (Photo: UN-Habita t M yanmar website)
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How is clim ate change a ffec ting  women?

♦ Climate change could exacerbate existing inequalities such as inequality in access to  land and o ther 
natural resources (threatened by clim ate change), or income inequality (access to  jobs and paym ent 
rates).

♦ Climate change aggravates the burdens o f unpaid care work, such as fe tch ing  water or wood, or taking 
care fo r the sick. For example, clim ate change increases health risks, which would a ffect fam ily and 
com m unity  well-being, and hence burden women w ith  add itional unpaid care work.

♦ Pregnant women are facing health risks associated w ith  the im pact o f various disasters and reduced 
access to  clean drinking water.

♦ For many women, loss o f safe housing and living environm ent caused by disaster or sea level rise could 
bring serious insecurity issues such as violence, sickness, or m alnutrition.

♦ Women often rely on ecosystems to  generate additional income and secure food  fo r family. However, 
clim ate change w ill likely reduce agrob iod ivers ity  including trad itiona l m edicine plants, and hence will 
a ffect women's livelihood.

♦ Secondary impacts o f clim ate change on women and girls include reduced num ber o f g irls enrolled in 
schools and less o pp o rtu n ity  fo r women to  engage in incom e-generating activities.

How is clim ate change a ffec ting  men?

Men can also be severely affected by the impacts o f clim ate change. For instance, clim ate change will likely 
lead to  a loss o f income in fishing and agricu lture sectors, and men, being the prim e breadwinners, could face 
challenges to  adapt to  new incom e-generating activities. Many o f them  will continue to  m igrate to  urban areas 
(or abroad), where they could be exposed to  o ther risks such as living in disaster-prone informal settlem ents.

What is gender?

“ Women are not just victims o f adverse climate effects due to their vulnerability; they are also key 
active agents o f adaptation. This is due to their often deep understanding o f their immediate 
environment, their experience in managing natural resources (water, forests, biodiversity and  
soil), and their involvement in climate-sensitive work such as farming, forestry and fisheries.”

(UNDP, 2010)

Gender: socially ascribed roles, responsibilities, rights and opportun ities  associated w ith  being a man or a 
woman, and the social relations between wom en and men. These are dynamic, change over tim e and are con­
text-spec ific  (UN Women, 2014).

Gender equality: the equal rights, responsibilities and opportun ities  o f women and men, and girls and boys, in 
society, at work and in the home (UN Women, 2014).

Gender roles and division of labour: gender role refers to  w hat is expected, perm itted  and valued in a woman
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Why gender matters in CCA?

♦ Considering both  men's and women's needs, experiences and capacities th roughou t clim ate change 
related actions is critica l fo r achieving long-term  sustainability  o f CCA actions. Moreover, measures 
taken to  address gender-based vu lnerab ility  can strengthen adaptive capacity o f the socie ty at large 
and im pact com m unities' resilience.

♦ Women can often lead the way in adapting to  clim ate change, fo r example through small-scale entre ­
preneurship and business, as well as through the ir experience in responding to  environmental change 
at the household and com m unity  levels, including through trad itiona l know ledge and practices.

How to identify gender-responsive adaptation measures?

Gender-responsive CCA means tha t the d iffe ren t socially determ ined roles and responsibilities, as well as spe­
c ific  needs, capacities and priorities o f men and women are recognized and adequately addressed in the iden­
tifica tion  and im plem entation o f adaptation measures so tha t both men and women can equally benefit.

To achieve this:

♦ Set targets fo r female partic ipa tion  in activ ities (e.g. tha t women are represented in all decision-m ak­
ing activ ities during adapta tion planning and im plem entation processes)

♦ A pp ly  a gender-sensitive approach to  vu lnerability  assessment (Note: Vu lnerability assessment tools 
and m ethods are discussed in Module 3, including gender-sensitive approaches)

♦ Iden tify  policies tha t p rom ote women's equality in term s o f access to  resources (land and financial), 
income generation opportunities, inform ation, tra in ing and education. Those will strengthen women's 
coping and adaptive capacities.

♦ Identify, invite and engage women's groups, m inistries and unions in CCA planning and im plem enta­
tion  processes.

♦ Ensure m on itoring  and reporting  on the integra tion o f gender considerations into local clim ate resil­
ience action plans.

Below are provided some options on how gender could be mainstreamed in sectoral CCA policies and mea­
sures:

■ Economic em pow erm ent o f women:

♦ Provide support and tra in ing fo r women's livelihoods, job  skills and business developm ent.

“Integrating a gender perspective into the National Adaptation Plan process can help to ensure 
that there is equal participation of men and women in the decision-making processes, as w ell as 
in the implementation of adaptation activities. Furthermore, it  can help to ensure that the 
National Adaptation Plan process and the activities it  entails w ill not exacerbate gender inequal­
ities. It  can lead to better adaptation, and more resilient communities.”

(UNFCCC, 2012)
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♦ Develop policies tha t support decent w ork and entrepreneurship fo r women.

■ Promote women's partic ipa tion  and leadership:

♦ Promote women's partic ipa tion  and leadership in CCA in mixed groups. Raise awareness o f com m uni­
ties on the im portance o f engaging women in CCA as they play a m ajor role in the use o f natural re­
sources, securing food  and income fo r fam ily and con tribu ting  to  com m unity 's development.

♦ Develop and d is tribu te  to  vulnerable com m unities awareness-raising brochures, which explain the re­
lationship between gender roles and CCA planning and im plem entation.

■ Reduce women's unpaid w orkload through improved access to  basic services (water, energy, sanita tion)

■ Introduce policies/m easures tha t enable women to  have improved access/contro l over p roductive  re­
sources such as land, seeds, irrigation, credits.

■ Strengthen the capacities o f wom en through know ledge building:

♦ Strengthen disaster preparedness and response capacity o f women, and improve the ir access to  disas­
te r prevention, preparedness and early warning in form ation at the local level, ta rge ting  the most vu l­
nerable women through tra in ings and awareness-raising activities.

♦ Develop and d is tribu te  gender-focused inform ation materials and infographics, by engaging women 
in th is process, capturing CCA and DRR activities.

Cross-cutting issues: integrating CCA and DRR

Many o f the suggested actions fo r local response to  clim ate change in th is Module has the potentia l to  reduce 
disaster risk. Some o f them  are summ arized below.

Introducing new crop varieties resistant to  environmental stress

Improved irriga tion  canal and drainage systems

D iversifying farm ing systems

Increased access o f farm ers to  clim ate risk inform ation 

Improved water resources management 

Forests conservation and rehabilita tion 

Protect d ry  areas from  hazards (droughts, w ild fires)

Upgrade transport infrastructure and services 

Im proving river transporta tion  conditions 

Improve housing, basic infrastructure and services 

Resilient urban transporta tion

Improve access to  health services, sanitation and hygiene 

Train local people on build ing-back better

Social pro tection: Introduce job  guarantee schemes and provide vocationa l/skill trainings 

Social inclusion: engage youth  in CCA and DRR 

Awareness-raising and tra in ings on CCA and DRR

Prom oting women's partic ipa tion  and leadership in natural resources management, CCA and DRR

In addition, townships can integrate specific DRR measures into local clim ate resilience plans. For example, 
governm ents can:
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■ Prepare fo r slow and rapid-onset disasters through clim ate-in form ed planning. For instance, local adm in­
istrators can: (i) develop local disaster managem ent plans and organize tra in ings fo r governm ent staff; (ii) 
integrate changing disaster risk and uncerta inties into local DRR and disaster risk managem ent (DRM) 
planning by p rom oting  the use o f clim ate change data in disaster risk assessments, and strengthening the 
co llaboration between DRR and CCA authorities (includ ing hydro-m eteorologica l institu tions) fo r know l­
edge and inform ation sharing; (iii) prepare local risk maps fo r agricu lture and o ther key sectors to  support 
adapta tion planning.

■ Enhance disaster preparedness and early warning, and prom ote the princip le  o f 'Build Back Better'. Exam­
ples o f specific responses:

♦ Raise disaster risk awareness among communities;

♦ Build cyclone shelters than can also be used as schoo ls/com m unity  centres.

♦ Improve com m unity ' capacities fo r storage and stockpiling  o f food/seeds to  prevent loses due to  
floods, storm s and heavy rainfall.

♦ A d op t ecosystem-based measures toge ther w ith  communities. For example, build ing bam boo river 
em bankments and o ther natural infrastructure can p ro tec t communities, fie lds and o ther assets from  
excess water, including salt water, as well as from  flood ing  and erosion.

♦ Mobilize local vo lunteer groups to  support disaster preparedness, early warning and early response 
activities, and provide necessary trainings.

♦ Promote establishm ent o f com m unity-run early warning systems.

♦ A dop t com m unity-based pro jects fo r post-disaster reconstruction and rehab ilita tion  o f homes and 
com m unity  infrastructure, applying “ Build Back B e tte r” principles. For example, provide tra in ings to 
affected com m unities on how to  build safe houses a fter disaster using local materials.

■ Improve the access to  education, and prom ote clim ate resilient and safe schools. Examples o f proper ac­
tions:

♦ Plan fo r fu ture  clim ate risks when selecting sites fo r new school build ings (e.g. sea level rise p ro jec­
tions; flood /lands lide  risk; connectiv ity  under fu ture  climate).

♦ Conduct risk assessments o f local schools and undertake actions to  make school build ings safe.

♦ Build schools tha t have a double-use, e.g. as cyclone/heat-w ave shelters or com m unity  centres, em ­
ploying disaster-resilient design.

♦ Build water storage facilities fo r schools in d rought-p rone  regions.

♦ Train teachers and school children on safety measures during disasters and clim ate extremes.

Group work on climate change impacts and adaptation at a local level: linking ecosys­
tems, socio-economic systems and infrastructure, and integrating gender and DRR

Time needed: 45 minutes

O bjective o f th is group activ ity : (i) to  iden tify  gender-d iffe ren tia ted  impacts o f clim ate change in a selected 
township, and propose options fo r gender-responsive adaptation; (ii) to  develop comprehensive vulnerability  
profile  and adapta tion response by linking ecosystems, socio-econom ic systems and infrastructure, and in te ­
gra ting gender and DRR into CCA.

Instructions: continuation o f the previous session group activity.
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Additional readings

MNREC (2012). Myanmar Initial National Com m unication under UNFCCC. M inistry o f Natural Resources and 
Environmental Conservation.

Horton, R., De Mel, M., Peters, D., Lesk, C., Bartlett, R., Helsingen, H., Bader, D., Capizzi, P., Martin, S. and Rosenz- 
weig, C. (2016).Assessing Climate Risk in Myanmar. New York, NY, USA: Center fo r Climate Systems Research 
at Columbia University, WW F-US and WWF-Myanmar.



MODULE 3
ASSESSING VULNERABILITY TO CLIMATE 
CHANGE AND HAZARDS AT A LOCAL LEVEL

Session 3.1 : Vulnerability assessment: purpose and
methodology

Introduction to the session
Duration : 135 m inutes /th re e  blocks o f 45 m inutes/

Training methods : Lecture and case studies presentation 

Materials required : Projector, screen, PowerPoint slides and notes

This session introduces the process, m ethodo logy and tools fo r conducting vu lnerab ility  assessment at a loca l/ 
tow nsh ip  level. A t the end o f the session partic ipants will know the princip les and m ethods fo r assessing vu l­
nerability, and be theore tica lly  prepared fo r a practical exercise (covered in the next session).

Key points covered: clim ate change vu lnerability  assessment, developing tow nship  profile, com puting hazard 
risk index, pa rtic ipa to ry  approaches to  vu lnerab ility  analysis, scenario developm ent

Training content

Purpose of climate change vulnerability assessment

Before identify ing  appropria te  CCA actions, tow nsh ip /loca l adm in istrators should understand the local vu lner­
abilities including the m ost vulnerable econom ic sectors, social groups and com m unities (Figure 22). This can 
be achieved through a vu lnerab ility  assessment, which is a process o f identify ing, measuring (quan tify ing ) and 
analysing vu lnerability  to  climate change and hazards.
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Figure 2 2 : Phases o f  adaptation assessment and planning

In the context o f tow nsh ip  vu lnerab ility  assessment, the process consists o f identifica tion  and analysis o f so­
cio-econom ic, physical and environmental factors, which determ ine the sens itiv ity /suscep tib ility  o f the to w n ­
ship to  the im pact o f clim ate change (e.g. increasing temperatures, change in seasonal patterns) and /or hazard 
(e.g. flood, drought), using qua lita tive  and quantita tive  methods.

The purpose o f local vu lnerability  assessments is to  inform  township, regional and national authorities (and 
international developm ent o rgan izations/donors) on:

♦ potentia l consequences o f clim ate change in a short-, medium-, and long-term ;

♦ underlying causes/factors o f vu lnerability  including ecological, socio-econom ic and infrastructure;

♦ the m ost vulnerable locations, sectors and social groups.

Planning a vulnerability assessment

■ Set clear objectives, aim, tim e-horizon (e.g. short-term  year 2025, or long-term  year 2050) and expected 
outcom e o f the vu lnerab ility  assessment.

■ Define the available financial and human resources, and desired tim e-fram e to  conduct the vulnerability  
assessment. When resources and tim e are lim ited, tow nship  offic ials can choose rapid vu lnerab ility  assess­
m ent (taugh t in th is course). Advanced assessment including spatial analysis (no t covered in th is course), 
would require personnel w ith  relevant technical skills (such as GIS, statistics, and clim ate risk modelling).

■ Select a m ulti-d isc ip linary team o f 3-5 members, and choose a Team Leader. It is essential to  have at least 
one environmental specialist, one socio-econom ic developm ent specialist and one urban/regional planner, 
arch itect or engineer. For advanced (spatial) vu lnerab ility  assessment, GIS specialist should also be inc lud­
ed in the team. Supportive role could have representatives from  o ther sectors. Specialists from  the fo llo w ­
ing departm ents could be considered fo r the assessment team:

Agricu lture, fisheries and livestock departm ents

Forestry, environm ent and tourism  departm ents

Water, energy and industry departm ents

Infrastructure and transport departm ents

Township developm ent planning departm ent

Disaster risk managem ent departm ent

Education and health departm ents

Assessment teams should decide on the specific m ethods and too ls tha t w ill be used (depending on the 
available resources and time).

Check data availab ility and request secondary data well in advance (e.g. Census 2014 data, or local level 
c lim ate/w eather data).

Develop a plan fo r the vu lnerability  assessment and assign specific tasks to  each group member. These 
should account for: a desk review o f relevant docum ents/lite ra ture ; co llecting secondary and prim ary data 
(e.g. Census 2014 data; survey w ith  village adm inistrators); tow nsh ip  and com m unity  level partic ipa to ry
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workshops (see partic ipa to ry  too ls and m ethods in Section 3); data processing and analysis; and deve lop­
ing a final report.

Vulnerability assessment: process, methods and tools

STEP 1 Developing a township profile
A t the firs t step, tow nship  offic ials should develop a tow nship  profile, i.e. a basic descrip tion o f physical and 
environmental characteristics, dem ographic trends, and governance structure. The fo llow ing  list provides 
guidance and recom m endations on fo rm u la ting  a tow nship  profile.

Physical and environmental characteristics

■ Basic geography: location and physical characteristics (e.g. topography); m ajor cities, tow ns and human 
settlem ents (adm inistrative divisions)

■ Local clim ate such as average annual/seasonal tem peratures and rainfall, w ind patterns

■ Natural resources including the ir spatial d is tribu tion  (loca tion ) and state (e.g. level o f environmental deg ­
radation and resource depletion):

♦ marine and coastal ecosystems; coastal erosion and inundation

♦ water resources and hydrology; seasonal variation in water availab ility (e.g. rivers, groundwater); water 
qua lity

♦ forests and vegetation cover, and observed changes

♦ soils and soil nu trien t status

♦ land use and drivers o f change

♦ b iodiversity

Demographic overview

■ Basic dem ographics: num ber and density o f the population, age structure, rural/urban ratio, m ale/fem ale 
ratio

■ Socio-econom ic dem ographics: household type  and size, per cent o f female headed households, poverty 
levels, m igration trends, child m orta lity, literacy rate/level o f education, econom ically active /inactive  p op ­
ulation (ou t o f which women), labour-force partic ipation. If available, use sex and age disaggregated data. 
Pay a ttention tha t statistical data can be biased because women's w ork such as post-harvest processing, 
net and basket making, and m arketing o f crops and fish, m ight not be considered as an 'econom ically ac­
tive  partic ipa tion ' in the existing statistical databases.

Administration and governance

■ Key developm ent/sectoral plans and priorities at the tow nship  level and status o f integration o f c lim ate-re ­
lated issues

■ Description o f governance structure  and capacities o f townships. For instance, tow nship  offic ials m ight 
consider including a list o f state institutions, which play a role in CCA, and b rie fly  describe the ir capacities 
(technical, financial, human). Inform ation can be obta ined through consultations w ith  representatives from 
various departm ents.

■ V illage/com m unity  level informal governance structures (e.g. village leaders)
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Suggested tools and methods

■ Graphic presentation o f statistical data in M icrosoft Excel. For example, a dem ograph ic chart, pie chart or 
column chart can be generated using the 2014 Census tables (Figure 23).
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Figure 2 3 : Example o f  a dem ographic chart: Rural popu la tion  pyram id  fo r  Pakokku Township
(Source: Fee, L. e t al., 2017 (b))

■ Township mapping: involves a spatial presentation o f township 's key features. This can be done by printing 
a large physical map o f the tow nship  o f interest. Township o ffic ia ls can add to  the map o ther im portant 
inform ation (ecosystem, infrastructure, and socio-econom ic features) e ither by drawing d irectly  on the 
map or by using sticky notes.

Data sources

Township maps: Myanmar Inform ation Management Unit (MIMU) ( h ttp ://w w w .them im u.in fo /g is-re- 
sources) or Google Maps.

Inform ation on climate and environmental features (e.g. soil type, hydrology, crops and land use): in ­
fo rm ation  can be requested from  respective tow nship  departm ents.

Census data: most o f the necessary inform ation fo r the developm ent o f tow nship  profile  can be o b ­
ta ined from  the 2014 Myanmar Population and Housing Census (http ://w w w .them im u.in fo /census-da- 
ta). Double-check if there have been any changes in the adm in istrative boundaries o f the tow nship of 
interest since 2014.

http://www.themimu.info/gis-re-
http://www.themimu.info/census-da-
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STEP 2 : Assessing current vulnerability to climate change and hazards

2.1. : Identifying and analysing observed climate changes:

Assessment teams should obtain in form ation on observed changes in local clim ate and its variability, as well 
as trends in frequency and m agnitude o f clim ate extremes ( if possible fo r the last 30 years).

Key clim ate change ind icators and observed trends across the coun try  are:

♦ Increase in mean seasonal and annual tem peratures

♦ Increase in daily maximum tem peratures and num ber o f hot days, more frequent heat waves

♦ Shorter monsoons

♦ Erratic rainfall patterns -  increasing rainfall in tensity (especially during the wet season) and decreasing 
num ber o f rainy days

♦ Sea level rise

♦ Increase in frequency and m agnitude o f clim ate hazards:

♦ increasing risk o f coastal hazards (flooding, storm  surges, strong w inds)

♦ increasing risk o f forest fires

♦ increasing risk o f erosion and landslides

♦ more frequent occurrence o f d rought and flood  events

♦ increasing in tensity and frequency o f cyclones

Suggested tools and methods

■ Time-series hydro-m eteorologica l data analysis (fo r observed trends at the national and sub-national lev­
els see Annex I). For instance, the fo llow ing  variables could be analysed:

♦ trends in average, m inimum and maximum m onth ly and seasonal tem peratures and precip ita tion

♦ change in the length o f monsoon period

♦ change in frequency and severity o f extreme events.

O btain ing tim e-series data at the tow nship  level could be challenging. In such case, a m ix o f regional level data 
analysis, and bo ttom -up  approaches such as interview  or survey could be applied.

■ Group o r ind iv idua l in terv iew s w ith  com m un ity  members: th is m ethod involves fac ilita ting  a discussion 
on com m unity  perceptions and d irect observations o f changes in local climate. O lder people o ften could 
provide valuable historical inform ation. It is recomm ended tha t fac ilita to rs o f th is process guide the discus­
sion through specific questions such as:

♦ Do you th ink tha t tem peratures are changing? Is it now cooler or warm er than before?

♦ How are seasons changing?

♦ Is the rainy season ge tting  shorter or longer com pared to  20-30 years ago?

♦ Is it raining when it is not supposed to  rain nowadays?

♦ Do you th ink tha t sea level is rising? Can you recall if the coastline was w ider before?

♦ Can you recall some m ajor hazards experienced in your area (e.g. floods, droughts, cyclones, heat 
waves)?
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2.2. Analysing factors of vulnerability to identify vulnerable sectors and groups

This part o f the vu lnerab ility  analysis aims to  explore experienced clim ate change im pacts and iden tify  causes 
o f vulnerability. The analysis should be built upon in-depth understanding on those key characteristics o f the 
selected township, which cond ition  its vu lnerability  or resilience to  clim ate change and hazards, as described 
below.

Ecosystem conditions: what should be described?

■ Key ecosystem services:

♦ Access to  ecosystem services such as access to  water fo r drinking and irrigation, p roductive  land, or 
marine resources

♦ Livelihood dependency on ecosystem services (forests, agricu lture  and fishing, marine ecosystems)

♦ Environmental issues such as erosion, deforestation, pollu tion o f water resources (e.g. from  agricu l­
ture), overfishing, unsustainable land use and agricultural practices.

Socio-economic conditions: what should be described?

■ Economic profile:

♦ Annual ou tp u t per capita and key p roductive  sectors (e.g. agriculture, fisheries, textile  industry, food  
processing industries, etc.) as well as the ir con tribu tion  to  the local econom y (sectoral ou tp u t and 
em ploym ent opportun ities)

♦ Main agricultural ou tp u t and level o f econom ic dependency on a specific production  (e.g. rice or cer­
tain type  o f fish); level o f agricultural production  d iversification

♦ Dom inant form  o f farm ing and entrepreneurship (small, medium or large farms/businesses)

♦ Access to  resources such as land and financing

■ Livelihood profile: main sources o f livelihood and level o f household income diversification; household 
food  security; rural-urban differences

■ Social issues:

♦ Gender roles in com m unity:

- identifica tion  o f the roles o f men and women in fam ily and com m unity

- analysis o f gender equality: income generating opportun ities  fo r wom en/m en, unpaid w ork w om ­
en/men, daily wage wom en/m en

- access o f women to  resources (especially o f women heads o f households) such as land, assets 
(house), financing

♦ Identification o f socially and econom ically vulnerable groups such as m inority  groups and people w ith 
disabilities

■ Health issues: overall health status and key health risks in the tow nship  related to  clim atic cond itions and 
hazards

Infrastructure and connectivity conditions: what should be described?

■ Description o f hard infrastructure such as road network, bridges, drainage system, energy and water in fra ­
structure  and facilities, water in frastructure fo r irriga tion  and livestock use

■ Description o f housing conditions (construction materials and techniques used) and access to  basic ser­
vices including:
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♦ W ater and sanitation -  main sources o f and access to  drinking water, household water storage and 
sanitation facilities

♦ Energy -  access to  e lec tric ity  and main sources o f energy (e.g. hydropower energy, w ood harvesting)

♦ Telecommunications -  access to  radio, television and the Internet

■ Transportation system: land and water transport systems

■ Description o f location, accessibility and safety o f markets and pub lic facilities:

♦ Basic health and education coverage; areas/com m unities w ith  low access to  markets and pub lic fac il­
ities (hospitals, schools).

♦ Cyclones/em ergency centres coverage

♦ Disaster resilience o f pub lic buildings

♦ C onnectiv ity challenges during seasonal floods and most affected areas in the tow nship

♦ Access to  early-warning systems.

W hat should be analysed in this section?

For each o f the three com ponents described above (ecosystems, socio-econom ic and infrastructure), the fo l­
low ing main questions should be addressed:

■ How do observed changes in clim ate (includ ing clim ate variab ility  and hazards) a ffect the selected to w n ­
ship (considering environmental, socio-econom ic and in frastructure aspects)? To the extent possible, in ­
clude a broad spectrum  o f issues such as observed im pacts on:

♦ crops production, fisheries and livestock

♦ land p roduc tiv ity  and water availab ility

♦ forests and b iod ivers ity

♦ marine and coastal ecosystems

♦ local econom ic growth, and sectoral g row th  rates

♦ poverty  levels and m igration

♦ access to  water and energy

♦ transport in frastructure and services

♦ health o f the population

♦ access to  schools, hospital and o ther public facilities.

■ W hich sectors, social groups and locations have been most im pacted from  recent c lim atic  stress? Why, 
what makes these sectors, groups and com m unities vulnerable?

■ W hat non-clim atic factors have exacerbated the severity o f clim ate change impacts? (e.g. deforestation, 
expansion o f agricu ltura l land)

■ W hat coping or adapting practices/m easures exist at com m unity  and tow nship  levels?

To iden tify  gender-responsive CCA actions and ta ilo r local clim ate resilience action plans tha t addresses the 
needs o f both  men and women, the vu lnerability  analysis should be gender-sensitive.

Gender-sensitive approach to  vu lnerab ility  assessment means to  understand and give consideration o f the 
d iffe ren t rights, roles and responsibilities o f women and men in the com m unity  and the relationships between 
them  in the context o f vu lnerab ility  to  clim ate change and hazards.
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W hat makes women vulnerable to the impacts of climate change?

♦ Lim ited access to  resources: in some cases, women have lim ited access to  crucial resources such as land, 
livestock, tools, and credit. Even in cases where women may have access to  land, they have lim ited con­
tro l over it, as they do not own it and therefore cannot make decisions regarding its use.

♦ Dependence on natural resources most at risk from  clim ate change such as water and tress.

♦ Higher level o f poverty, especially o f women heads o f households, because o f informal em ploym ent, 
lower salaries and less incom e-generating opportunities.

♦ L im ited access to  education, skills developm ent and inform ation. For example, g irls o ften receive fewer 
years o f education than boys. Climate change would a ffect the income o f low-incom e fam ilies and this 
could fu rthe r a ffect the access to  education. In turn, lower education level can a ffect girls ' ab ility  to: (i) 
understand and act on inform ation concerning clim ate risks and adaptation measures; (ii) generate in ­
come.

♦ Lim ited partic ipa tion  in decision-m aking cond itioned by trad itiona l gender roles. As a result, women's 
needs and capacities are often neglected.

♦ Traditional women's occupations in com m unity and fam ily life, and responsibilities o f caring fo r others 
increase the risks posed by clim ate change. For example, in case o f a disaster wom en try  to  p ro tect and 
save the ir relatives, which often hinder the ir tim e ly  escape, and access to  shelter and health care. In ad­
dition, women are o ften socia lly restricted from  leaving the ir com m unities (m ig ra ting ) as a coping m ech­
anism (used by men).

(UNDP, 2016; UNEP, 2016)

Gender-sensitive vu lnerab ility  analysis implies that:

♦ Both qua lita tive  and quantita tive  data used in vu lnerability  assessment has been gathered and analysed 
d isaggregated by sex (and age).

♦ Both men and women have been consulted separately, fo r example in focus group discussions, about the ir 
perception o f clim ate change, hazards and livelihoods.

♦ Vu lnerability assessment report clearly describes how observed/pro jected  clim ate change affects/could  
po ten tia lly  a ffect women and men differently.

Example: findings from Labutta Township

In Myanmar, the roles wom en in small-scale fisheries include post-harvest processing, net-build ing, and sell­
ing o f fish. In the case study o f Labutta, research findings showed tha t women have prim ary responsibilities 
fo r cleaning, smoking, salting, drying, and selling fish and seafood products at local markets. Women also 
pick shrimps and crabs, and d ry  and sell these products fo r extra income or to  secure food  fo r the ir families. 
However, such fishing w ork is o ften conceptualized as “ not fish ing” , but an extension o f women's trad itional 
role o f unpaid household labour. Furthermore, in the seafood industry in Labutta, men earn 5 0 0 0  Kyat per 
day, while wom en only 3 00 0  Kyat.
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Data sources

♦ Township maps: Myanmar Inform ation Management Unit (MIMU) ( h ttp ://w w w .them im u.in fo /g is-re - 
sources) or Google Maps.

♦ Inform ation on climate and environmental features (e.g. soil type, hydrology, crops and land use): in ­
fo rm ation  can be requested from  respective tow nship  departm ents.

♦ Ecosystems and services: MIMU map, com m unity  consultations and partic ipa to ry  mapping.

♦ Census data: most o f the necessary inform ation fo r the developm ent o f tow nsh ip  profile  can be o b ­
ta ined from  the 2014 Myanmar Population and Housing Census (http ://w w w .them im u.in fo /census-da- 
ta). Double-check if there have been any changes in the adm in istrative boundaries o f the tow nship of 
interest since 2014.

♦ Census data at the village trac t/u rban  ward level can also be requested from  the D epartm ent o f Pop­
ulation o f the M inistry o f Labour, Im m igration and Population.

♦ Data on hard infrastructure, and productive  and livelihood sectors: Township General Adm in istra tion 
D epartm ent (GAD).

Suggested tools and methods

■ Descriptive analysis o f impacts based upon national and regional level observations, and tow nship  level 
statistical data ( if available). For instance, an analysis o f historical clim ate data and agricultural ou tp u t data 
can reveal the im pact o f clim ate variab ility  and hazards on crops and livestock. Further, an analysis o f c li­
mate data and ou tp u t per capita can show if s ign ificant c lim ate-related events have a ffected econom ic 
grow th  and poverty levels, and inform  on the most vulnerable locations (e.g. regions o f Myanmar).

■ Partic ipatory approaches such as consultation with communities can com plem ent the analysis. Discus­
sions should be ta ilo red to  capture:

♦ Climate change impacts on m ultip le  sectors (e.g. ecosystems and agriculture; water and energy; trans­
porta tion  and industries).

♦ Social aspects o f vu lnerab ility  (e.g. ask com m unity members which social groups have been most a f­
fected from  experienced hazards).

♦ Gender vulnerabilities (e.g. a female fac ilita to r could conduct a separate consultation w ith  women and 
girls because some women may find  it easier to  express the ir problems, needs and views in a wom - 
en-only group). Sample questions fo r exploring gender-d iffe ren tia ted  vu lnerability  to  clim ate variab il­
ity  and change are provided in Annex IV.

Detailed village level data (no t covered in available statistical sources) could be obta ined through 
semi-structured interviews.

http://www.themimu.info/gis-re-
http://www.themimu.info/census-da-


Climate Change Adaptation in Myanmar

What is a semi-structured interview?

Sem i-structured in terview  is a discussion in an informal way using open questions. Group interviews and 
focus group discussions are types o f sem i-structured interviews.

♦ Group in terv iew  is a type  o f sem i-structured interview, which aims at obta in ing com m unity  level in ­
form ation.

♦ Focus g roup  discussion is a type  o f sem i-structured interview, which aims at discussing a specific 
top ic  in detail w ith  a small g roup o f persons who are well fam iliar w ith  the top ic  o f interest.

How to facilita te  a g roup in terv iew  and focus g roup  discussion?

♦ Prepare a list o f key issues in advance and select one person from  your group to  lead the interview  
(nevertheless, the o ther g roup members can also ask questions)

♦ Use open-ended questions such as 'what', 'why', 'who', 'when' and ask fo r concrete examples; if you 
have questions arising from  the given answers, ask new questions

♦ Try to  involve everyone from  the focus group to  express opinion and share inform ation.

(MNRE Lao PDR, 2016)

■ Local surveys. For instance, in the case studies o f Pakokku and Labutta, a questionnaire was d istribu ted  to 
village representatives to  obta in in form ation on functions available in each village trac t such as public 
utilities, health facilities and markets, among others. In addition, focus group discussion was used as a tool 
fo r conducting  gender analysis in Labutta.

■ Township maps w ith  detailed com m unity level inform ation could be developed through p a rtic ip a to ry  
m apping. For example, toge ther w ith  a facilitator, com m unity  members can be asked to  sketch v illage / 
ward boundaries, connectiv ity  (roads, waterways), as well as location o f markets, drinking and irrigation 
water sources, and main ecosystem services. Inform ation obta ined from  each tow n /v illage /w a rd  can then 
be summarized in a M icrosoft Excel tab le  and key area features h ighlighted on the tow nship  map.

What is participatory mapping?

Partic ipatory m apping is a process o f draw ing a v illage /com m un ity  map based upon inform ation and know l­
edge shared by local people. It is recomm ended tha t women, men, and children from  d iffe ren t social groups 
partic ipate  in th is process.

Partic ipatory m apping could be used to  develop com m unity  and hazard/risk maps:

♦ Com m unity m apping is used to  indicate the spatial location o f natural resources (main ecosystem 
services), land-use types (e.g. forest area, agricultural fie lds and residential areas), im portan t com ­
m unity assets and infrastructure (e.g. roads, bridges, energy grid, water infrastructure and utilities), 
and o ther features.

♦ Hazard/risk m apping could be viewed as an extension o f com m unity  mapping. It illustrates the haz­
ard-prone locations, as well as people, ecosystems and assets most at risk o f hazards such as floods. 
O ther inform ation tha t could be mapped include: safe areas/route to  safe areas, and local capacities 
such as rescue posts.

Steps in pa rtic ipa to ry  mapping:

♦ Decide what kind o f inform ation is needed and prepare a list o f questions. Bring necessary materials 
fo r the m apping (e.g. prin ted map o f the area, flip  chart, markers and pencils, paper/transparent 
paper, co lour paper/sticky notes, etc.).

♦ Find and gather com m unity  members who know the area and are w illing  to  share the ir knowledge.

♦ Ask people to  draw the map by guid ing them  w ith  your questions. Encourage women and children 
to  express the ir opinion.

♦ W rite down key points, and at the end, present sum m ary o f find ings fo r final feedback from  the 
community.
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■ Participatory risk mapping th rough consultation w ith  communities: involves m apping o f the m ost ex­
posed locations (o f people, infrastructure and assets, crops and livestock) a ffected by hazards.

■ Developing a seasonal change calendar toge ther w ith  com m unities is a useful too l to  iden tify  how recent 
clim ate changes a ffect com m unity  livelihood. The calendar could be developed by drawing a simple table 
on a flip  chart as shown below. Key events relate to  any sign ificant fo r the life o f a com m unity  event during 
a year such as p lanting and harvesting, sta rt o f school year or seasonal income generating opportunities. 
Climate indicators (columns three and fou r) could be temperatures, tim ing  and in tensity o f rainfall, w ind 
patterns, and types and occurrence o f hazards. Observed impacts relate to  any hardship or loss experi­
enced by com m unity  due to  observed changes such as d isruption o f annual events cycle. For example, a 
sh ift/change in seasonal patterns could a ffect the grow ing period, while annual floods may d isrup t access 
to  school and a ffect small-scale producers. It is recomm ended tha t fac ilita to rs o f th is exercise ask guiding 
questions but leave com m unity members to  fill the table  on the ir own.

Example: Seasonal changes calendar 

Season (length)
Key events 

(annual cycle)
Typical climate

Observed
changes

Observed
impacts

Hot season (March-May)

W et season (June-O ctober)

Cool season (Novem ber-February)

2.3. Developing current disaster risk profile (risk index) to map most vulnerable and 
at-risk locations

Developing indicators and com puting  a vulnerability and risk index could support the analysis by provid ing 
an overview o f the most vulnerable locations to  current clim ate hazards.

Methodology for selecting indicators to measure vulnerability and calculating current vulnerability index:

♦ List measurable ind icators tha t correspond to  key factors o f vu lnerab ility  (see Table3)
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Table 3 :  Sample lis t o f  ind icators fo r  measuring vu lnerability

Component Sample list of indicators

Exposure to  hazards Exposure to  floods 

Exposure to  drought 

Exposure to  strong w inds
Exposure to  storm  surge and salin ization due to  sea level rise 
Exposure to  cyclone

Ecosystem Access to  drinking water 
Access to  irriga tion  water 

Q uality o f forest

Share o f rain-fed agricultural production  in the to ta l agricultural ou tpu t 
Crops production  diversification 

Land p roductiv ity /so il quality

Socio-econom ic Level o f education com pleted

Income per capita

Labour-force partic ipa tion  rate
Income dependency on agricu lture  or fisheries
Population density

Infrastructure Type o f household units 

Access to  basic services 

Access to  transporta tion  
Access to  cyclone shelters 

Access to  p ro tection  shelters

W ater infrastructure and level o f d iversifica tion o f sources o f drinking water 
Energy infrastructure and level o f d iversification o f sources o f energy

■ Choose tw o  to  four variables to  measure exposure to  hazards and each com ponent o f vu lnerab ility  (eco­
system, socio-econom ic and infrastructure). Select the most relevant indicators and ensure tha t data is 
available and accessible.

■ Collect data and develop spreadsheet tab le  using available com puter software (e.g. M icrosoft Excel). The 
firs t column should contain list o f tow ns/v illages/hum an settlem ents in the selected township. The rows 
should contain data on the selected indicators.

Group the data values o f each variable into four categories: 1 to  measure the lowest and 4 the highest lev­
el o f vu lnerab ility  conditioned by the respective variable (see Table 4.).
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Table 4 :  Example: Categorizing variables

Exposure to floods
Level of education

Type of housing unitsAccess to drinking water
completed

(socio-economic)
(exposure) (ecosystem) (infrastructure)

Location in a rain- 
fed area

50% households having ac­
cess to  surface water and 
50% having access to  
groundw ater

75-100% population 25 
years and over w ith  high 
school, d ip lom a or voca­
tional tra in ing com p le t­
ed

0-25% houses built 
w ith  local materials

2 Location close to  a 
seasonal stream

0-25% households having 
access to  surface water

50-75% population 25 
years and over w ith  high 
school, d ip lom a or voca­
tional tra in ing com p le t­
ed

25-50% houses built 
w ith  local materials

Location in a flood - 
3  prone area (river- 

bank area)

50-75% households having 
access to  surface water

25-50% population 25 
years and over w ith  high 
school, d ip lom a or voca­
tional tra in ing com p le t­
ed

50-75% houses built 
w ith  local materials

75-100% households having 
access to  surface water

0-25% population 25 
years and over w ith  high 
school, d ip lom a or voca­
tional tra in ing com p le t­
ed

75-100% houses built 
w ith  local materials

The inform ation can then be analysed using various softw are tools. In addition, current vu lnerability  index 
fo r each tow n/v illage  could be generated using the fo llow ing  formula:

1

Vulnerability Index = X (ecosystem, socio-economic, infrastructure values) x X (exposure values)

Note: 'Value' refers to  num ber o f ca tegory (1,2,3 and 4).

Example:

Refer to  Table 3. Assume that: (i) village A  is located close to  a seasonal stream (i.e. vu lnerab ility  category
2); (ii) 50-75% o f the households have access to  surface water (vu lnerab ility  ca tegory 3); (iii) only 0-25% o f 
the population have com pleted education (vu lnerab ility  ca tegory 4); and (iv ) 50-75% o f the houses are built 
w ith  local materials and hence are not clim ate resilient (vu lnerab ility  ca tegory 3).

Vulnerability  Index fo r village A  = (3+4+3)x2=20

■ A fte r calculating vu lnerability  index fo r each tow n/v illage, ranking o f the most vulnerable locations could 
be easily perform ed (Figure 24).

18 Extracted from : Fee, L. et al., 2017(a) (fo rthco m ing )
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Figure 24 : Com putation o f  cu rren t vu lnerability  index fo r  Labutta Township19

STEP 3 Assessing future climate change risk and scenario development

3.1. Climate change projections

Identify ing fu ture  clim ate in the selected tow nship  o f interest could be done by using national and sub-nation­
al (regional) level projections. Annex I contains sum m ary of:

♦ the latest clim ate change pro jections at the national and regional levels;

♦ list o f potentia l clim ate hazards and vulnerable regions.

3.2. Potential impact pathways

A t th is stage o f the analysis, tow nship  offic ials should iden tify  potentia l im pacts o f clim ate change given the 
fu ture  clim ate pro jections fo r the ir respective regions.

Suggested tools and methods

■ Literature review on potentia l im pacts or w orking w ith  experts to  develop sectoral impact assessment



Climate Change Adaptation in Myanmar

Potential impact pathways graph (see Module 2) is a visu­
al presentation o f the com plex relationship between p ro ­
jected clim ate changes, potentia l hazards and m ultip le  
prim ary and secondary impacts. The graph could be de­
veloped through a review o f national and sub-national lev­
el studies on potentia l impacts (discussed in Module 2), 
analysis o f secondary data at the tow nship  level, and con­
sultation w ith  communities. Summary tab le  o f potentia l 
impacts is attached as Annex II.

Photo: Potentia l Im pact Pathway graph fo r  
Pakokku (Credit: M CCA/UN-Habitat)

3.3. Summary of findings and scenarios for the township

The vu lnerab ility  assessment findings could be summ arized in a table and key messages highlighted. Emphasis 
should be placed on current vulnerabilities and potentia l fu tu re  im pacts on ecosystems, socio-econom ic sys­
tems and the built environment. Results should show the most vulnerable sectors, social groups and locations 
in the selected tow nship  to  current and fu ture  clim ate pressures.

The next step is to  iden tify  scenarios and develop a vision o f the fu ture  based upon the vu lnerability  assess­
m ent results. To achieve this, assessment teams should present the ir find ings to  a broad range o f stakeholders. 
The best way is to  organize a consultative m eeting where policymakers can discuss fu ture  scenarios and agree 
on a long-term  CCA pathway.

Difference between a scenario and forecast:

♦ A forecast suggests one pathway to  the fu ture  (Figure 25 (a)). For example, using technology we can 
forecast when a storm  or cyclone w ill reach Myanmar.

♦ Scenario is a possible fu ture  state o f climate, environm ent and socio-econom ic characteristics of 
township. Therefore, scenario planning involves considering how m ultip le  variables (e.g. climate, eco­
systems, infrastructure, and socio-econom ic variables) could change and lead to  m ultip le  fu tures (e.g. 
high clim ate change impacts, or medium clim ate change im pacts) (Figure 25 (b)). Scenario planning 
is considered a more effective way fo r governm ents to  plan so-called 'no-regre t' actions.

(a)

Figure 2 5 : Graphic representation o f  forecast (a) and scenario (b)2

20 Graphics taken from  Econom ist Inte lligence Unit (2016) -  New D irections: Myanmar to  2030, PowerPoint presentation.
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The objective  o f using scenarios to  develop policies is to  ensure tha t a broader range o f possible options is 
considered. Three broad scenarios o f the future, which can help local and national governm ents to  plan fo r 
local CCA actions are proposed below  (Table 5).

Table 5  Suggested scenarios fo r  2 05 0 2’

Scenario Required response and impact

A: Business as Usual Response: authorities and com m unities do not recognize the urgent need to
address current and fu ture  clim ate change im pacts and vulnerabilities, and no 
action is taken.

Impact: clim ate change w ill increasingly a ffect people's life, livelihoods, health 
and safety until 2050 and beyond; current socio-econom ic and environmental 
vulnerabilities will aggravate; developm ent w ill be impeded.

B: Resilience is built to Response: authorities and com m unities recognize the urgent need to  address 
maintain current living current and fu tu re  clim ate change im pacts and vulnerabilities. However, there 
standards by 2 05 0  are lim ited capacities fo r large-scale investments and CCA responses (finan­

cial, technical and human constraints).

Under th is scenario, local adapta tion plans can focus on:

♦ Improved environmental management, sustainable natural resources u tili­
zation and land-use planning, ecosystems restoration and conservation, 
in troduction  o f c lim ate-sm art agricultural practices

♦ Lim ited investm ent in infrastructure but su ffic ien t to  ensure tha t fu nc tio n ­
a lity  is maintained to  present levels, e.g. im proving transport infrastructure 
and networks, and access to  pub lic services; and d iversifica tion o f water 
and energy sources at a com m unity  or household level.

♦ Small-scale socio-econom ic measures such as agricu ltura l production  d i­
versification, and improved access to  m icrofinance/loans.

Impact: while clim ate change w ill a ffect people's life, livelihoods, health and 
safety until 2050, townships can maintain current living standards; however, 
social developm ent and econom ic g row th  would be challenged by climate 
change.

C: Resilience is built that Response: authorities and com m unities recognize the urgent need to  address 
enables economic and so- current and fu ture  clim ate change impacts and vulnerabilities, and are com m it- 
cial development, despite ted to  im plem ent a w ide range o f low- and high-cost CCA measures. Town- 
changes in climate by ships have the support o f national authorities and international partners to 
2 050  achieve environmental, infrastructura l and socio-econom ic objectives. These

could be:

1) Healthy ecosystem tha t sustains life;

2) Resilient infrastructure  tha t p ro tects people and prom otes developm ent;

3) D iversified econom y tha t supports sustainable and resilient econom ic and 
social developm ent.

Impact: clim ate change will a ffect people's life, livelihoods, health and safety 
until 2050, and beyond; however, townships w ill be able to  maintain current
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STEP 4 Scoping adaptation responses: developing a long list of options
A t th is step, tow nship  o ffic ia ls should develop a long list o f options through consultations w ith  com m unities 
and relevant stakeholders. Summary o f potentia l adapta tion options is provided in Annex III. (Note: these o p ­
tions w ill be fu rthe r assessed and p rioritized  in Module 4).

STEP 5 Developing Vulnerability Assessment Report
A t the end o f the vu lnerab ility  assessment process, assessment teams should docum ent the results in the form  
o f a report. The structure  o f the report could fo llow  the steps o f vu lnerability  analysis as outlined in the table 
below.

Table 6 :  Proposed table o f  contents

Scenario Required response and impact

Executive summ ary Brief overview  o f purpose, objectives and m ethods o f the assessment, and 
summ ary o f main findings.

1. In troduction The in troducto ry  chapter could set the background and clarify the objectives 
o f the assessment. Brief descrip tion o f the m ethodo logy and lim ita tions o f the 
analysis could also be highlighted.

2. Township profile Overview o f physical and environmental characteristics, socio-econom ic 
characteristics, infrastructure and connectiv ity  profile, adm inistration and 
governance

3. Current vu lnerab ility  to  
clim ate change and 
hazards

Overview o f observed clim ate changes and analysis o f factors o f vu lnerability  

Current vu lnerability  index

Summary o f current vulnerabilities: vulnerable sectors, social groups and 
locations

4. Future clim ate change 
risk

Overview o f fu ture  clim ate change pro jections and potentia l im pact pathways

5. Overall findings and 
outlook

Summary o f findings and scenarios fo r 2050

Summary o f potentia l adaptation options as identified  through consultations 
(long list o f adapta tion options)

Annexes Any relevant inform ation such as list o f com m unities included in consultations, 
survey questionnaires used to  co llect data, sum m ary o f statistical data used, 
etc.
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Session 3.2 : Practical exercise: rapid vulnerability
assessment

Introduction to the session
Duration :

Training methods : 

Materials required :

more than tw o  days / tw o  blocks o f 45 m inutes in troduction  to  the fie ld  exer­
cise; one day fie ld  w ork and one day analysis o f results in class/

O n-the-job exercise including use o f pa rtic ipa to ry  too ls (fie ld  visit), group 
discussions, data synthesis and analysis, presentations

Projector, screen, PowerPoint slides and notes, com puters and p rin ter (if 
available), flip  chart and paper, markers, pens, prin ted maps and transparent 
paper, sticky notes, note cards, tape, hand-outs (Annex V.3 and V.4)

Note: Annex II and Annex III could be d is tribu ted  to  partic ipants as a guide on identify ing  potentia l climate 
change impacts and response actions.

The activ ities in th is session w ill give partic ipants an o pp o rtu n ity  to  app ly the know ledge they have gained 
from  Session 3.1 and the previous modules. More specifically, partic ipants will conduct real case study vu lner­
ab ility  assessment. The practical exercise is d ivided into tw o  activities:

■ Activity 1: Field exercise on vu lnerability  assessment and adapta tion planning

■ Activity 2: Vulnerability assessment: synthesis and an alysis o f fie ld  exercise and secondary data

Activities
Activity 1: Field exercise on vulnerability assessment and adaptation planning

Process and methods

Activity 1.1. Introduction to the field exercise

© Two blocks o f 45 m inutes

♦ Provide background inform ation on the selected case study such as location, and socio-econom ic and 
clim ate risk background inform ation (15-20 min).

♦ Divide partic ipants into three groups. Each group w ill use tw o  o f the partic ipa to ry  too ls fo r data co llec­
tion  presented in Session 3.1. The groups must have balance o f men and women, and people w ith  various 
backgrounds as suggested below. More specifically, the fo llow ing  groups could be fo rm ed22:

Group 1: Ecosystems and agriculture group

Suggested team com position: representatives from  environment, forestry, water and agricu lture sectors 

Partic ipatory too ls to  be used:

Tool 1 - g roup in terview  w ith  com m unity  members w ith  focus on ecosystems profile, observed clim ate chang­
es and im pacts on ecosystems and agriculture

Tool 5 -  com m unity seasonal calendar to  iden tify  observed clim ate changes and im pacts on livelihood

22 This is a suggested division. Facilita tor should fo rm  groups depend ing on the  background o f course pa rtic ipan ts in each specific  case.
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Process and methods

Group 2: Socio-economic group

Suggested team com position: representatives from  socio-econom ic sectors (education, health, em p loy­
ment, econom ic developm ent, etc.)

Partic ipatory too ls to  be used:

Tool 2 - g roup in terview  w ith  com m unity  members w ith  focus on socio-econom ic profile, observed climate 
changes and socio-econom ic impacts

Tool 6 -  focus group discussion w ith  com m unity  members (wom en and girls) to  explore gender roles and 
vulnerabilities

Group 3: Infrastructure and participatory mapping group

Suggested team com position: representatives from  relevant sectors, e.g. irrigation, water resources, rural 
developm ent, DRR, other.

Partic ipatory too ls to  be used:

Tool 3- g roup in terview  w ith  com m unity  members w ith  focus on infrastructure profile, observed clim ate 
changes and im pacts on infrastructure

Tool 4 -  partic ipa to ry  com m unity  and risk m apping

♦ Brief partic ipants on the types o f too ls they are going to  use (depending on the ir group a c tiv ity ) and 
d is tribu te  hand-outs. Give 10-15 m inutes to  partic ipants to  read the provided materials and encourage 
questions related to  the fie ld  work. Ask each group to  prepare a list o f specific questions based upon the 
background inform ation fo r the case study, which will guide the com m unity  consultation process.

♦ Participants should be instructed to  thorough ly  record the results from  the fie ld  activity.

Activity 1.2. Field work in groups to collect data

© 1-2 hours

♦ Each group can w ork w ith  a group o f 3-4 com m unity  members (depending on the num ber o f com m uni­
ty  members who are w illing  to  partic ipate  in th is exercise). Where possible, a woman from  Group 1 
should form  w om en-on ly g roup (com posed o f women and girls) to  co llect inform ation fo r gender anal­
ysis.

♦ Using the provided hand-outs (tools), partic ipants co llect inform ation from  com m unities and prepare a 
synthesis using a flip  chart paper (and map fo r com m unity  m apping group)

Activity 1.3. Presentation of findings and briefing with the community

© 1-2 hours

♦ A  representative o f each group presents key findings in fron t o f the o ther groups and comm unity. A fte r 
each presentation, com m unity  members could be encouraged to  reflect on the presented findings.

Activity 1.4. Participatory adaptation planning: developing potential impact pathways and a long list of 
adaptation options

© 2 hours

♦ Facilitator presents to  course partic ipants and the selected com m unity  likely changes in fu ture  climate 
and briefs on what is Potential Im pact Pathways tool

♦ Participants and com m unity  members are then d iv ided into small groups and asked to  draw Potential 
Im pact Pathways graph, and list potentia l adaptation options.

♦ Next, the results o f each group are presented, summarized and discussed.

♦ Outcome: clear potentia l im pact pathway fo r the selected com m unity  and a long list o f adapta tion o p ­
tions.
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Activity 2: Vulnerability assessment -  synthesis and analysis of field exercise and secondary data 

(lab analysis)

Process and methods

Activity 2.1. Synthesis of field exercise findings and use of secondary data to complement township profile

© 1-2 hours

♦ Each group, as d iv ided during the fie ld  work, should develop b rie f summaries o f find ings ( if possible 
using com puters)

♦ Group 2 (socio-econom ic analysis) could use secondary data and graphs to  show population data d is­
aggregated by sex and age, level o f education com pleted, income per capita, and em ploym ent rate.

♦ Group 3 (spatial analysis and in frastructure) could use secondary data and graphs to  show type  o f hous­
ing units, household access to  drinking and irriga tion  water.

♦ Outcome o f A c tiv ity  2.1: com pleted profile  o f the case study and synthesis o f in form ation necessary to  
conduct vu lnerab ility  analysis.

Activity 2.2. Assessing current vulnerability to climate change and hazards

© 2 hours

♦ Considering the synthesis inform ation prepared by each group, ask partic ipants to  discuss (in plenary) 
and come up w ith  a list o f observed/perceived by clim ate changes as stated by com m unity  members.

♦ The analysis could be enriched by provid ing inform ation to  partic ipants on regional observations (this 
can be extracted from  Annex I).

♦ Participants are then asked to  discuss in groups and plenary, which are the most vulnerable sectors and 
groups.

♦ The next step is developing a vu lnerab ility  index fo r the case study. The index com puta tion  could be 
done in small groups so tha t all partic ipants can apply th is m ethodology. Tool 8 w ill guide participants.

Note: The objective  o f th is exercise is to  teach partic ipants on how to  develop a vu lnerability  index. In prac­
tice, however, vu lnerability  indices are used fo r a comparison. For instance, in the presented case s tudy of
Labutta Township, vu lnerability  indices were com puted fo r all village tracts. This enabled the vu lnerability
assessment team to  identify  most a t-risk villages.

Activity 2.3. Assessing future climate change risk and scenario development

© 2 hours

♦ Place the Potential Im pact Pathway 2050 developed w ith  the selected com m unity  on a wall so tha t ev­
eryone can see it. The graph will serve as a basis fo r a discussion on fu tu re  clim ate risk.

♦ Ask partic ipants to  discuss in groups and in p lenary fu ture  clim ate risk using the graph as a starting point 
but considering the com m unity  profile  and current vulnerabilities identified  during A c tiv ity  2.2. Make a 
reference to  Annex II.

♦ Next, in plenary discussion, partic ipants should develop three scenarios: Business as usual, low invest­
m ent (m ainta in ing current living standard) and high investm ent (resilient developm ent). More specifical-
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Activity 2.4. Developing a long list of adaptation options

© 1-2 hours

■ Divide partic ipants into three groups based upon the ir sectoral expertise as follows:

♦ Environm ent and ecosystems including agricu lture (fisheries, livestock and crops production), fo r ­
estry, water, o ther ecosystems and tourism

♦ Socio-econom ic sectors

♦ Infrastructure, connectiv ity  and human settlem ents

■ Ask them  to  develop a long list o f CCA options (to  be prioritized  during the practical exercise o f Module
4). Make a reference to  Annex II and the suggestions provided by the selected com m unity  during the 
fie ld  visit.





MODULE 4
PREPARING LOCAL CLIMATE RESILIENCE 
ACTION PLANS

Session 4.1 : Preparing local climate resilience action plans:
process and methods

Introduction to the session
Duration : 90 m inutes (tw o  blocks o f 45 m inutes)

Training methods : Lecture and case studies presentation, discussion in groups 

Materials required : Projector, screen, PowerPoint slides and notes

This session introduces the process, m ethodo logy and tools fo r developing local resilience action plans based 
upon vu lnerab ility  assessment results and a long list o f adapta tion measures. A t the end o f the session p a rtic ­
ipants w ill know the objectives, principles, process and m ethods fo r preparing strateg ic action plan, and be 
theore tica lly  prepared fo r a practical exercise (covered in the next session).

Key points covered: purpose, objectives and key princip les o f local clim ate resilience action plans; developing 
an action plan based upon vu lnerab ility  assessment results; p rio ritiza tion  o f adapta tion options

Training content

W hat is a Local Climate Resilience Action Plan?

A Local Climate Resilience Action  Plan is a policy docum ent tha t outlines key clim ate change issues, strategic 
adapta tion objectives, and specific actions to  be im plem ented in a short-te rm  (one to  tw o  years), m edium -term  
(three to  five years), and long-term  (six plus years). Overall, such plans aim to  d irect national and local govern­
ments, developm ent partners, as well as the private sector, civil socie ty and individuals to  invest in a c li­
m ate-resilient and low -carbon developm ent pathway to  secure inclusive and sustainable developm ent (MN­
REC, 2017).

[79]
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Objectives:

♦ To reduce vu lnerability  to  the im pacts o f clim ate change, by build ing adaptive capacity and resil­
ience23;

♦ To fac ilita te  the integration o f CCA and DRR in a coherent manner into tow nship  developm ent p lan­
ning processes and strategies, w ith in  all relevant sectors and at d iffe ren t levels.

Key principles:

Local clim ate resilience action plans should be strateg ic and inclusive, and fo llow  a partic ipatory, gender-sen­
sitive and integrated approach to  planning and im plem entation.

■ Stra tegic p lanning

Setting optim al short-, m edium - and long-term  goals, objectives and specific actions, given the capacities 
and resources available.

■ Partic ipatory CCA p lann ing process

Ensuring tha t relevant stakeholders take part in the planning process would allow  fo r developing adapta­
tion  objectives bu ilt upon robust understanding o f the needs, capacities and values o f local com m unities 
and d iffe ren t social groups.

■ Gender-sensitive approach to clim ate resilience p lann ing and im plem entation ( ‘Do no harm ’)

Gender sensitive policy, program, adm inistrative and financial activities, and organizational procedures 
should:

♦ d iffe ren tia te  between the capacities, needs and priorities o f women and men;

♦ ensure tha t the views and ideas o f both women and men are taken seriously;

♦ consider the im plications o f decisions fo r women and men;

♦ take actions to  address inequalities or imbalance between women and men.

... so that both men and women can equally benefit.

■ In tegrated  approach to im plem entation

Local clim ate resilience action plans are in tegrated into exiting tow nship  plans (includ ing budgets), s tra t­
egies and processes, th rough m ainstream ing CCA (and DRR) measures into m ultip le  sectors.

How to prepare a Local Climate Resilience Action Plan based upon vulnerability assessment results?

Through series o f consultative m eetings w ith  a w ide range o f stakeholders and /or separate consultations w ith 
vulnerable comm unities, tow nsh ip  o ffic ia ls can undertake strateg ic planning exercises to  prepare local climate 
resilience action plan. Key steps o f the planning process are discussed below  (see Figure 26).
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How to identify relevant stakeholders?

Engaging relevant stakeholders is critica l fo r a successful CCA planning process. Therefore, tow nsh ip  officials 
(CCA planning team ) should develop a list o f potentia l stakeholders (Table 7).

Table 7 :  L is t o f  p o te n tia l stakeholders 24

Guiding question Potential stakeholders

W ho should be included 
because o f relevant 
governm ent position?

National, regional and tow nship  governm ent offic ials from  m ultip le  sectors 
w ho has expertise and decision-m aking power

W ho should be included 
because o f the ir contro l 
over relevant resources?

International organizations (governm ental and non-governm enta l) and local 
non-governm ental organizations can provide expertise and financial support

W ho can support the 
im plem entation o f the CCA 
action plan?

The private sector such as local businesses and industries 
Financial institu tions 
Local media
Research institu tions and academia

W ho can represent the 
needs o f the most 
vulnerable, and contribu te  
to  the successful 
im plem entation o f the CCA 
action plan?

Representatives o f civil socie ty organizations such as local labour and women's 
organizations/groups, organizations o f persons w ith  disabilities, local youth 
groups, farm ers' associations, others

Com m unity leaders and individuals who can represent the interests o f the most 
vulnerable com m unities and groups (e.g. residents o f a se ttlem ent located in a 
flood-p rone  area, fishermen and farmers, small-scale producers, etc.)

STEP 1 Defining key issues in township based upon vulnerability assessment results 
and SWOT analysis

Example: Key issues identified  fo r Labutta Township

Ecosystem issues:

♦ Deforestation o f mangroves increases exposure to  storm  surges and erosion

♦ Seawater in filtra tion  increases salin ization o f water im pacting nutrien t cycling in soil
♦ Shorter monsoon season and higher tem peratures resulting in water shortage fo r agricu lture  and 

drinking

Socio-econom ic issues:
♦ Stronger storms, w inds and unusually heavy rainfall destroys crops and cause frequent floods
♦ Shorter monsoon season and higher tem peratures decrease crop production  and increase livestock 

death
♦ Seawater in filtra tion  increases salin ization o f soil and water resulting in lower rice crop yield
♦ Depletion o f mangrove and over fishing has resulted in decline in fishery livelihood fo r coastal com ­

munities.
Infrastructure issues:

♦ Stronger storms, w inds and unusually heavy rainfall a ffects people's m ob ility  and access to  cyclone 
shelters and basic services

♦ Shorter monsoon season and higher tem peratures give less tim e to  co llect rain water and increase 
evaporation

♦ Deforestation o f mangroves fo r firew ood and housing material increases exposure to  storm  surges 
and erosion

24 M odified from  UN-Habitat (2014).
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This step entails presenting a sum m ary o f key findings in the form  o f issues, i.e. concerns, problem s and 
challenges tha t people in the tow nship  face, as well as opportun ities  they may have. The identified  issues 
could be grouped into three categories: ecosystem, socio-econom ic and infrastructure, as shown in the 
example below.

In addition, a SWOT analysis o f each system could inform  adapta tion planning on opportun ities  and lim ita ­
tions fo r action.

• Strengths  relate to  features o f the tow nship  o f interest tha t could be used to  achieve adapta tion o b ­
jectives such as presence of/access to  natural resources, and capacities (human, financial, technical).

• Weaknesses po in t to  tow nship  characteristics tha t could lim it CCA such as lack o f technical know ledge 
and financing, poverty, inadequate infrastructure and environmental deterioration.

• O pportun ities  relate to  environmental, socio-econom ic and infrastructure specifics o f townships tha t 
create a ground fo r new developm ents such as potentia l fo r in troduction  o f renewable energy, po ten ­
tia l fo r creating jobs in the industry sector, or potentia l fo r forest restoration and conservation.

• Threats are those factors tha t pose barriers to /o r  can underm ine clim ate-resilient developm ent such 
as change in land tenure system, large in frastructure investm ent risks, expansion o f industries that 
harm the environm ent (e.g. coal production, logging).

STEP 2 Converting key issues into strategic objectives and specific actions
Considering the identified  key issues, as well as the SWOT analysis findings, tow nsh ip  o ffic ia ls should set clear 
strateg ic and specific objectives, and concrete actions. This would provide d irection and focus fo r dec i­
sion-m aking, help people create a vision fo r the fu ture  and iden tify  actions to  achieve it, and support m on ito r­
ing and evaluation o f CCA action plans. Below is described how to  do that.

Convert the identified  key issues, now grouped in categories, into 3 s tra teg ic  ob jectives (which will co rre ­
spond to  s tra teg ic  outcom es o f local c lim ate  resilience action  plans). See Figure 27 and the example be­
low.

How to convert an issue into objective?
Converting an issue into objectives relate to  expressing how you would like to  address (manage, m in i­
mize or m itiga te) the issue. This is done by com bin ing an action verb tha t describes a d irection o f p re f­
erence (e.g. “ increase” , “ reduce” , “m axim ize” ), w ith  a descrip tion o f the subject (e.g. “ reduce risk of 
coastal storm  surges” , “ improve soil qua lity ” or “ reduce farm er's dependency on rice p roduction ” ). 
(UN-Habitat, 2014)
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■ Set specific objectives under each strateg ic outcom e by taking key issues and converting them  into 2-3 
specific objectives (which will correspond to  the expected results of a local climate resilience action 
plan).

Example: S tra tegic and specific  objectives iden tified  fo r  Labutta Township

Strategic objective 1: Maintain and enhance healthy ecosystem to  support living standards 

Specific objectives:

♦ Protect and extend Forestry coverage to  reinstate 1980 levels

♦ Protect natural resources to  support agricu lture and fishery;

♦ M itigate the salin ization phenomenon through adaptive crops and regulating eco-system services;

Strategic objective 2: Enhance socio-econom ic cond itions by d iversify ing production 

Specific objectives:

♦ Learning new skills to  increase em ploym ent opportun ities  in o ther sectors;

♦ Maintaining agricu lture p roduc tiv ity  th rough capacity-build ings, loans, cooperatives;

♦ Investing in new industries, such as m anufacturing, small enterprise.

Strategic objective 3: Ensuring people o f Labutta have access to  resilient infrastructure  to  p ro tec t people 
and support developm ent

Specific objectives:

♦ Increase coverage and dissem ination o f hazard-resistant infrastructure and preparedness;

♦ Increase safety o f household, through public and private clim ate resilient architecture and planning, 
including through household level water harvesting capacities;

♦ Ensure connectiv ity  is p ro tected  and enhanced, through resilient transport services.

■ Propose concrete actions to  achieve the specific objectives by referring to  the long list o f CCA options 
identified  previously (and described in the vu lnerab ility  assessment report). These actions should be linked 
to  each specific objective. In case actions from  the long list remain not categorised, discuss w hether o b ­
jectives are still relevant and if fu rthe r objectives are required. Elim inate options tha t are not feasible or 
realistic given the capacity o f the selected tow nship  o f interest. A t the end o f th is step, a short-lis t o f o p ­
tions should be identified /agreed upon.

To guide policymakers on the types o f action, each group o f adaptation options (ecosystems, in frastruc­
ture and connectivity, socio-econom ic systems) could be fu rthe r categorized into type  o f activ ity: man­
agement, investment, capacity-building/awareness, research/analysis (and indicated by using d ifferent 
colours as shown in Figure 27). This categorization is used in the list o f CCA options provided in Annex III.
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Outcome Expected Result Activities Type
Protecting existing mangrove/forestry areas by enfordng  

laws and regulations on protected forestry areas

ERl Forestry coverage is restored (to  1960 levels), 
enhanced and protected so to  continue providng  

services as protection from  hazard, eco-system for 

bio<f versify (fishery), construction materials, soil 
regulation

Protecting existing mangrove/forestry areas by creating 

community awareness on the  need to  m antain forestry
Enhancing and restoring m angrove/forestry coverage in  

areas exposed to  natural hazards and in  areas w ith  soil

Enhancing access to  renew able energy soirees as 

cookstoves, Solar Power to  reduce weight on mangrove
Im plem enting Community Forestry (Integrated  

Management and Livelihoods) to  provide fo r construction.

Enhancing knoweldge and capacities for Sustainable Soil 
Management (sustainable organic fertilizer, rotational

To p ra te d  and enhance 

environm ent so that it
ER2 Natural resources and in particular the  soil and the  

sea/river biodversrty are protected and enhanced so to
Testing integrated soil management techniques to 
mantain soil productivity/fertility, including in salt

can continue 

supporting and
continue supporting agriculture, fishery and people Raising awareness on sustainable fishery and illegal 

chemical fishery
improving the  living 

standards of people in
Enhancing and restoring mangroves to  (re) ere ate eco­

systems fo r fishery
Laputta Protecting paddy fie lds/fie lds from  salinization by 

constru ing small c o m n rrr ty  embankem ents

Protecting fields by constructing constructing large 

embankem ents

ER3The salinization process effects are m itigated by  

means of adaptive (Tops, regulating services 

(mangroves), and infrastructure

Protecting fields by constructing dykes systems 

structing dykes

Testing crops resistant to  salt to  m antain and increase 

agricultural productivity

Enhancing forestry and mangroves to  control salinization

Changing to  livestock

Training in agriculture adaptive techniques

Figure 2 7 : Example o f  s tra teg ic  outcome, expected results and actions ide n tifie d  fo r Labutta Township

STEP 3 Prioritize actions

Criteria to  assess and p rioritize  actions include:

Cost

• Key question: Can th is tow nsh ip /com m un ity  afford th is option, and will it bring enough benefits rela­
tive  to  the cost o f im plem enting it?

Feasibility

• Key question: Is the techno logy readily available and will the design, im plem entation and operation of 
the action be possible and w ith in  the capacity o f com m unities and local government?

Community acceptability

• Key question: W ould local people accept th is action and have ownership o f it?
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Benefit anyway (no regret)

• Key question: W ould it bring o ther developm ent benefits (e.g. raising income, im proving education, 
delivering more services)?

Speed

• Key question: Can the action be im plem ented in a short-term ? Will it take long to  bring adaptation 
benefits?

Suggested method
♦ Develop a table, which contains the identified  in the previous steps Strategic Outcomes, Expected 

Results and Actions (short list o f adapta tion options) (see Figure 28).

♦ Discuss w ith  stakeholders/com m unity members and assess each action against the above criteria. 
Assign score to  each action under each criterion (e.g. 1 -  the lowest, and 5- the highest score). H igh­
er score suggests higher priority. For instance, construction o f cyclone shelter could have score 1, 
which indicates high cost tha t tow nsh ip  may not be able to  a fford (Figure 28).

♦ Compute the to ta l score fo r each action and rank all options.

♦ Review the results and ensure the ir accuracy.

♦ Discuss the strateg ic value o f each op tion  against the to ta l score and make final selection o f p rio rity  
actions. For example, bu ild ing cyclone shelter could have lower score due to  the high cost o f in te r­
vention. Nevertheless, it could be o f stra teg ic im portance fo r com m unity 's resilience and hence p ri­
oritized (Figure 28).

♦ Verify if the prioritized  actions address the most vulnerable sectors, locations and groups (women, 
children, o ther marginalized groups), identified  through the vu lnerab ility  assessment.

♦ Develop a final list o f CCA actions based upon the p rio ritiza tion  exercise.
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Figure 2 8 :  P rioritized  adaptation options fo r  Labutta Township under S tra tegic Outcom e 3  Infrastructure

(Source: UN-Habitat/M CCA)



Climate Change Adaptation in Myanmar

Integrating CCA and DRR at a local level

There are m ajor barriers to  the integration o f CCA and DRR at a national and sub-national levels, which could
lim it the planning and im plem entation o f local resilience action plans, such as:

♦ Need o f coherent policy, regula tory and institutiona l fram eworks and mechanisms at a national and 
sub-national levels.

♦ Need o f institu tiona l arrangem ents fo r resource m obiliza tion (human and financial resources) fo r jo in t 
CCA and DRR activ ities tha t fall under local clim ate resilience action plans.

♦ Most often, changing disaster risk and uncerta inties associated w ith  clim ate change are not accounted 
fo r during DRM/DRR planning. In contrast, CCA foresees to  reduce vu lnerab ility  to  fu ture  risks.

The fo llow ing  recom m endations can support local governm ents in overcom ing the above barriers:

♦ First, strengthen co llaboration between diverse stakeholders w orking on DRR and CCA at a local level. 
Engage them  in the planning, im plem entation and m on itoring  process. Define clear roles, institutional 
arrangem ents and finance strategy fo r the im plem entation o f local resilience action plans by engaging 
DRR authorities.

♦ Second, when developing local resilience action plans, take into consideration im plem entation p rio ri­
ties o f existing local DRM/DRR plans. Find synergies (e.g. objectives and specific actions targeting 
clim ate-re lated disasters), and ensure that: (i) objectives o f DRM plans and local resilience action plans 
are not contrad icting; (ii) specific actions are coherent and aim at achieving com m on goal. Remember, 
when a tow nship  has a DRM/DRR plan, th is makes it less vulnerable (because th is suggests higher 
capacity o f the tow nship  to  face disasters), and hence supports the resilience-build ing efforts. There­
fore, developing DRM/DRR plans could be viewed as a specific action under local resilience plans. This 
in turn opens more opportun ities  fo r fund ing DRR activ ities listed in clim ate resilience plans.

♦ Third, raise awareness o f DRR authorities on the need o f in tegra ting changing disaster risk and uncer­
ta inties into DRR/DRM planning. For instance, p rom ote the use o f clim ate change data in disaster risk 
assessments, and strengthen the co llaboration between DRR and CCA authorities (includ ing hy­
dro-m eteoro log ica l institu tions) fo r know ledge and inform ation sharing.

Structure and content of a Local Climate Resilience Action Plan

Once the p rio rity  actions have been identified, tow nship  offic ials can develop clim ate resilience plan (Table 8).
Based upon vu lnerab ility  assessment results and strateg ic planning exercise, the plan should also be linked to
a selected scenario fo r 2050 (e.g. business as usual, low investm ent or high investm ent) (see Module 3).

Table 8 Suggested structure  and content o f a Local Climate Resilience Action  Plan

Section Content

Executive summ ary Brief overview o f purpose, objectives and key issues

1. In troduction The in troducto ry  chapter could set the background, purpose and objectives, 
as well as key principles. Brief outline o f the strateg ic planning process could 
also be highlighted, including who was involved and how. Description o f key 
agencies responsible fo r developing the plan could be added.

2. Township vu lnerability  
profile

Summary o f vu lnerability  assessment results and scenarios fo r 2050

3. S trategic vision Overview o f agreed Strategic Outcomes, Expected Results and Adap ta tion  
Actions. This section should make link to  the selected scenario.

4. Action  plan The inform ation in th is chapter could be presented in the form  o f a table, which 
contains Strategic Outcomes, Expected Results, Adap ta tion  Actions w ith 
Annual Targets, and respective S trategic Indicators fo r measuring results.
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Section Content

5. Im plem entation and 
m onitoring

Overview o f institutiona l arrangem ents fo r im plem entation and m onitoring

Description o f the mechanism fo r m onitoring, reviewing and updating the plan

Finance strategy (i.e. how CCA activ ities w ill be financed)

Com m unication and pub lic awareness strategy (i.e. how activ ities and results 
w ill be com m unicated to  the w ider public and stakeholders)

Annexes Any relevant inform ation such as glossary o f terms, list o f im plem enting 
agencies, or the vu lnerab ility  assessment report

From adaptation planning to adaptation implementation

Building resilience to climate change and hazards requires comprehensive policy response and actions.
Identified ecosystem, socio-econom ic and infrastructure strateg ic outcom es and specific actions can build 
resilience only if they are seen and im plem ented as a whole set o f necessary measures. This means tha t d ive r­
sify ing local econom y w itho u t rehab ilita ting  infrastructure and p ro tecting  nature cannot make com m unities 
less vulnerable to  climate change.

Vulnerability of townships, communities and individuals is changing over time. Therefore, planned adapta­
tion actions should be revised and updated at least every five years (includ ing re-examining vu lnerab ility  as­
sessment studies).

Engaging communities in implementation of CCA activities (and in maintenance o f new or upgraded in fra ­
structure) could: (i) reduce the cost o f in tervention); (ii) increase the sense o f ownership o f comm unities; and 
(iii) strengthen the ir knowledge and skills on how to  cope and adapt to  changing conditions.

Financing adaptation is often challenging. However, there are many low -cost solutions, particu la rly  fo r com ­
m unity-based adaptation tha t should be explored when planning and im plem enting adapta tion measures. 
Some examples: use o f trad itional knowledge, and those practices and local materials suitable to  build resil­
ience o f comm unities; raising awareness o f com m unities on the im portance o f forests and supporting  them  to 
In addition, townships could consider the fo llow ing  financing options:

“In Myanmar, com m unity  in itia tives supported  by loca lly m anaged funds p layed a key role in 
responding to Cyclone Nargis, which devastated the coun try  in 2 00 8 .Com m unity savings 
groups were centra l to the collective rebu ild ing  o f  houses during  the post-d isaste r rehab ilita ­
tion phase."

(IIED, 2013. Briefing Urban Series.)

■ International clim ate finance mechanisms and developm ent donors: in co llaboration w ith  national govern­
m ent and international partners, local governm ents can benefit from  the Adap ta tion  Fund, the Global 
Environm ent Facility, the Green Climate Fund, and the Warsaw International Mechanism fo r Loss and Dam­
age associated w ith  Climate Change Impacts; or seek financing from  various bilateral and m ultilateral d o ­
nors.

■ National and local budgets: se tting  annual budget allocations fo r planned adaptation.

■ A ttrac ting  d irect investments in tow nship  resilience pro jects such as new green industries, which could 
reduce dependency on agricu lture  while creating jobs; or renewable energy pro jects tha t could lim it de ­
foresta tion practices.

■ Prom oting pub lic-priva te  partnerships in various sectors such as com m unications, insurance, transpo rta ­
tion.

■ Com m unity level opportun ities  such as com m unity  savings groups and locally managed funds; and im ­
proved access to  small c red it and m icrofinance fo r com m unity  adapta tion plans and hazard risk transfer.
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Session 4.2 : Strategic planning exercise

Introduction to the session
Duration : approxim ate ly 1 day /a b o u t 6 blocks o f 45 m inutes/

Training methods : O n-the-job exercise including group discussions and presentations

Materials required : Projector, screen, PowerPoint slides and notes, com puters and p rin ter (if 
available), flip  chart and paper, markers, sticky notes, note cards, tape, hand­
outs (annex V -  V.5)

The activ ities in th is session w ill give partic ipants an o pp o rtu n ity  to  app ly the know ledge they have gained 
from  session 4.1 and develop a CCA action plan based upon vu lnerab ility  assessment results.

Activities
Activities and methods

Activity 1. Defining key issues in township based upon vulnerability assessment results and SWOT analysis

© 1-2 hours

■ Start th is a c tiv ity  w ith  an overview o f findings from  the vu lnerab ility  assessment.

■ Divide partic ipants into three groups (as in A c tiv ity  2.4/Session 3.2):

♦ Environm ent and ecosystems including agricu lture (fisheries, livestock and crops production), fo r ­
estry, water, o ther ecosystems and tourism

♦ Socio-econom ic sectors

♦ Infrastructure, connectiv ity  and human settlem ents

■ Ask them  to  identify  key issues in the ir area o f expertise based upon the vu lnerab ility  assessment results.

■ In addition, each them atic  g roup should conduct a SWOT analysis.

■ Each group should record find ings and present them  to  the large group.

■ Facilitators o f th is exercise should note which o f the suggestions from  partic ipants are co rrectly  ca tego­
rized as issues and explain why.

Activity 2. Converting key issues into strategic objectives and specific actions

© 1-2 hours

■ Each them atic  g roup should convert issues into objectives, w riting  each on a note card.

■ Ask groups to  review the ir them atic  objectives and to  organize them  into higher and lower levels.

■ Having clear hierarchy o f objectives, ask each them atic  g roup (ecosystem, socio-econom ic and in fra ­
structure) to  agree upon one main strateg ic objective  and 2-3 specific objectives.

■ In the next step, groups should identify  short list o f adapta tion actions by referring to  the long list o f CCA 
options identified  previously (during vu lnerab ility  assessment exercise). These actions should be linked 
to  each specific objective. D ifferent colours sticky notes could be used to  indicate the type  o f activ ity  
(management, investment, capacity-building/awareness, research/analysis).
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Activities and methods

■ When each group have identified  1 strateg ic objective, 2-3 specific objectives and short list o f adaptation 
options, these should be presented in p lenary to  the large group.

■ Based upon outcomes o f group work, Facilitator draws a master table, which contains the strateg ic o b ­
jectives (corresponding to  Strategic Outcomes), specific objectives (corresponding to  Expected Re­
sults) and Actions identified  from  the three them atic  groups.

Activity 3. Prioritize CCA actions

© 1-2 hours

■ Ask the them atic  groups to  assess each action (under the ir them atic  ob jective) against p rioritiza tion  
criteria by assigning score from  1 to  5, whereas score 5 indicate the highest priority.

■ Then, instruct groups to: com pute to ta l score fo r each adaptation action; rank all options; and review the 
results to  ensure the ir accuracy.

■ Results o f each group are then presented and drawn on the master table.

■ A ll partic ipants in plenary review and discuss the results, including the strateg ic value o f each option 
against the to ta l score, and make final selection o f p rio rity  actions.

■ Lastly, partic ipants prepare a final list o f CCA actions based upon the p rio ritiza tion  exercise.

Note: If tim e and com puters are available, partic ipants could be d ivided into small groups and tasked to  devel­
op sections o f the CCA plan fo r the selected case study, including sum m ary o f vu lnerability  assessment fin d ­
ings.
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Annexes

Annex I : Climate change in Myanmar: key indicators, observed trends and future pro­
jections

Note: the in form ation in th is section is summ arized from : Horton R. et al., 2016; MNREC, 2017; MNREC, 2012(b). 
(see the previous References section)

I.1 Climate change indicators: observed and projected trends, and vulnerable regions

Climate change and hazard Vulnerable regions

Climate change indicators:

♦ Increasing mean seasonal and annual tem peratures

♦ Increase in daily maximum tem peratures and 
number o f hot days, more frequent heat waves

♦ Shorter monsoons

♦ Erratic rainfall patterns -  increasing rainfall in tensity 
(especially during the w et season) and decreasing 
number o f rainy days

♦ A ll regions

Drought, extreme high tem pera ture /heat waves ♦ A rid  and sem i-arid central belt o f the country

♦ The Central Dry Zone

Intense rains, river and flash floods ♦ The Northern Hilly Region, m ountainous and 
hilly areas in Kayin, Kachin, Shan, Mon and 
Chin states

♦ The Central Dry Zone

♦ The Ayeyawady Delta and low -ly ing coastal 
areas

♦ Upper reaches o f river systems and low -ly ing 
areas along m ajor river systems

Sea level rise and increasing risk o f coastal hazards 
(flooding, storm  surges, strong winds, cyclones)

♦ Coastal areas m ainly Rakhine State, the 
Ayeyawady Delta, and Mon State

I.2 Observed increase per decade in daily average temperatures, daily maximum temperatures, and precip­
itation over the period 1981 to 2010

Temperatures Maximum temperatures Precipitation

Myanmar (average) 0.25°C 0.40°C

Inland areas 0.35°C 0.57°C 2.5%

Coastal areas 0.14°C 0.23°C 4.5%
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I.3 Projected increase in mean annual temperature in 2011-2040 and 2041-2070 compared to the 1980­
2 00 5  average

Region 2011-2040 2041-2070

Myanmar (All Regions) 0.7°C to 1.1°C 1.3°C to 2.7°C

Ayeyawady Delta 0.5°C to  0.9°C 1.1°C to  2.1°C

Central Dry Zone 0.7°C to  1.1°C 1.2°C to  2.7°C

Northern Hilly 0.7°C to  1.2°C 1.4°C to  2.8°C

Rakhine Coastal 0.7°C to  0.9°C 1.2°C to  2.4°C

Eastern Hilly 0.7°C to  1.2°C 1.4°C to  2.8°C

Southern Coastal 0.6°C to  1.0°C 1.1°C to  2.4°C

Yangon Deltaic 0.6°C to  1.0°C 1.2°C to  2.4°C

Southern Interior 0.7°C to  1.1°C 1.3°C to  2.6°C

I.4 Projected change in mean annual precipitation in the 2011-2040 and 2041-2070 compared to the 1980­
2 00 5  average

Region 2011-2040 2041-2070

Myanmar (All Regions) +1% to +11% +6% to +23%

Ayeyawady Delta -1% to  +11% +3% to  +23%

Central Dry Zone +2% to  +11% +8% to +22%

Northern Hilly +2% to  +13% +7% to +27%

Rakhine Coastal 0% to  +9% +5% to  +20%

Eastern Hilly 0% to  +10% +7% to  +24%

Southern Coastal -1% to  +8% +3% to  +16%

Yangon Deltaic 0% to  +12% +5% to  +24%

Southern Interior +1% to  +11% +7% to  +25%

I.5 Projections of sea level rise above 2 0 0 0 -2 0 0 4  base period levels in Myanmar

Timeline Sea level rise

2020s 5 cm to  13 cm

2050s 20 cm to  41 cm

2080s 37 cm to  83 cm
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Annex II : Potential climate change impacts
Projected climatic Potential impacts

changes and Agriculture, natural resources and Human settlements, Human health, well-being
potential hazards ecosystem services industry and infrastructure and security

Increase in average 
tem peratures, 
extrem e heat events 
and droughts, 
chang ing / sh ifting 
rainfall patterns

D irect im pacts on crop productiv ity, 
especially in rain-fed areas

Direct im pacts to  rain-fed rice 
production

Increased incidences o f p lant pests 
and diseases

Livestock health de terio ra tion  o r death 
due to  feed and w ate r shortages, heat 
stress, and animal diseases

Increased a rid ity  and soil m oisture loss 
due to  evaporation, resulting in 
reduced p ro du c tiv ity  and erosion

Increase in dem and fo r irrigation 
(resu lting in increasing pressure on 
w ate r and land resources)

Reduced w ate r fo r irriga tion  due to 
decrease in w a te r flows and increased 
evaporation

Reduced ground- and surface w ater 
ava ilability

Increased risk o f forest fires

Increased concentra tion o f dissolved 
salts in the w ate r due to  evaporation

Increased salin ity concentrations in 
some aquifers, fu rthe r lim iting  water 
availability

Increased soil a lka lin ity prim arily 
caused by using saline groundw ater 
fo r irrigation, in turn reducing 
p ro du c tiv ity

A lte ra tion  o f river flow, and 
consequent im pacts to  freshwater 
b iod ivers ity

Reduced nu trien t and sedim ent 
deposition, which m aintains healthy 
soils and provides nutrien ts to  aquatic 
ecosystems and m angrove systems

Reduced flood w ater retention, 
resulting from  reduced soil m oisture

Ecosystem p ro du c tiv ity  declines as 
w ate r ava ilab ility  fo r vegetation 
grow th  decreases

Decline in marine biodiversity, caused 
by oceanic w arm ing and ac id ifica tion

Heat waves and urban heat 
island effect

D isruptions to hydropow er 
supply (consequent 
increase in w ood harvest­
ing)

Increase in energy demand 
fo r cooling

Increased w ater shortages 
in urban areas

H igher air po llu tion  levels in 
urban areas

Reduced w ater ava ilability 
fo r drinking and sanitation

Im pacts on local industries 
such as higher input prices 
(e.g. water, energy) and 
health decline o f workers

Health risks as result o f 
heat stress and dehydra­
tion, especially to  e lderly 
and pregnant wom en

Cardiovascular system 
illness

Em erging health risks due 
to  reduced w ate r ava ilabil­
ity  fo r drinking and 
sanitation

D isruption o f school 
process due to  heat waves 
or severe droughts
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Intense rainfall and 
floods

Damage to  crops due to  severe inunda­
tion  o f land

Flash floods, intense surface run-o ff 
and soil erosion, resulting in dam age o f 
crops

W aterlogg ing and washing away o f top 
soil and nutrients, resulting in decline 
o f crop p ro du c tiv ity

Increased risk o f landslides, resulting in 
destruction  o f agricu ltura l lands

Direct loss o f seeds and grain stocks

D irect loss o f livestock

Loss o f vegeta tion  as result o f floods 
and landslides

Contam ination o f w a te r resources due 
to  river and flash floods

Decreased groundw ate r flow  and re­
charge, as m ost flows run -o ff dow n­
stream rather than recharging local 
aquifers

River floods, flash floods, 
and urban flooding, w ith  
d irec t loss o f assets, houses 
and urban in frastructure

Disturbance to  river 
systems, making them  
more frequently  impassable

Destruction o f roads and 
ha rbou rs /po rt facilities due 
to  landslides in riverbank 
areas

Silta tion and sedim entation 
o f waterways and dams, 
due to  large-scale erosion 
processes

Reduced w ater storage 
capacity o f dams, as well as 
s tructura l damages

Damage to  w ate r storage 
and d is tribu tion  facilities 
and in frastructure

Damage to  w ate r in fra­
s tructure  such as pumps, 
shallow dug wells and tube 
wells, irrigation systems, 
and storage ponds

Still w a te r a fte r flooding 
events conditions rise in 
vecto r-borne diseases 
such as malaria, filarial, 
dengue and o ther 
pathogens

Rise in w ate r-borne 
diseases such as d ia r­
rhoea, cholera and 
poisoning caused by 
b io logical and chemical 
contam inants in w ater

Lack o f clean w ate r fo r 
drinking and sanitation 
and health consequences

A ffected /destroyed  school 
bu ild ings

Decreased access to 
schools (e.g. b locked or 
destroyed roads)

Cyclones, strong 
w inds

Direct loss o f crops

Direct loss o f seed and grain stocks

Soil erosion due to  removal o f surface 
layer o f soils, resulting in decline o f 
agricu ltura l p ro du c tiv ity

Loss o f coastal ecosystems due to 
strong cyclone, and consequent 
decline o f fish and shrim p stocks

D irect loss o f livestock

D irect loss o f trees and plants

Damage to  energy in fra­
s tructure  (e.g. dams, 
e lec tric ity  grid, gas 
pipelines, solar panels o f 
households, etc.)

Damage to  w ate r storage 
and d is tribu tion  facilities 
and in frastructure

Damage to  w ate r in fra­
s tructure  such as pumps, 
shallow dug wells and tube 
wells, irrigation systems, 
and storage ponds

Damages to  road in fra­
structure, including bridges

Loss/dam age o f assets, 
houses and urban in fra­
s tructure

Damaged schools and 
public health in frastructure 
due to  cyclones

Im pacts on small-scale 
household production

Damage to  m anufacturing 
and industria l facilities

D irect loss o f fishing boats

Toxic spillage o f hazardous 
materials, such as oil o r gas

Injuries and illness, loss of 
lives

Social and mental stress 
from  disaster and dis­
placem ent

Heightened risks to  health 
and life fo r pregnant 
women, children, elderly 
and sick people, w ho have 
lim ited m ob ility

Lack o f clean w ate r fo r 
drinking and sanitation 
and health consequences

Displacem ent o f people 
and com m unities
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Sea level rise, 
coastal erosion 
and storm  surge

Perm anent inundation o f coastal areas, 
consequent loss o f agricu ltura l land

Constraints to  rice p roduction  due to 
salt w a te r intrusion

Soil salin ization resulting in reduced 
crop p ro du c tiv ity

Intrusion o f salt w a te r in to g roundw a­
te r systems, im pacting irrigated 
agricu lture

Large-scale saline in trusion from  
strong tida l and storm  surges, leading 
to  salin ization o f land and w ater 
resources

Destruction o f coastal ecosystems and 
riverbanks

Coastal ecosystems degradation, 
resulting in a decline o f fish and 
shrim p stocks

Deterio ra tion o f marine and coastal 
ecosystems and ecosystem services

Loss o f assets, and im pacts 
on in frastructure due to 
coastal erosion and storm  
surges

Loss o f assets, houses, and 
urban in frastructure due to 
perm anent coastal inunda­
tion

Im pacts on local industries

Lack o f clean w ate r fo r 
consum ption

Displacement, increasing 
num ber o f landless 
people, m igration

Conflicts over land and 
use o f natural resources

Decline in connectiv ity  in 
coastal areas and the 
delta due to  perm anent 
coastal inundation and 
hence:

• reduced access o f 
small producers to 
markets and conse­
quent loss o f income

• reduced access to 
w o rk  place, resulting 
in less job  op po rtu n i­
ties

• reduced access to 
basic services such as 
hospitals, schools and 
shelters

Climate change - 
secondary and 
long-te rm  conse­
quences

Reduced agricu ltura l p ro du c tiv ity  in a 
long-te rm

Increasing human pressure on water, 
land and forest resources

Lower p ro du c tiv ity  o f ecosystems, 
resulting in decline o f yie ld in ag ricu l­
ture and fisheries

Desertifica tion (resulting e.g. from  
intense rains fo llow ing length ier dry 
periods, which increases run -o ff rate 
and soil erosion; de forestation and 
heat stress)

Loss o f tree and plant species, and in 
turn reducing carbon storage and 
sequestration capacity

Higher prices o f m anufac­
tured goods

Disruption o f trade and 
consequent loss o f income

Im pacts on small-scale 
household production, such 
as textiles

Increased maintenance and 
operational costs o f dams

Reduced access to  water 
and hydropow er energy 
especially in urban areas

Decreased household 
incomes and consequent 
food and income insecuri­
ty, and lim ited ab ility  o f 
fam ilies to  cover school 
costs (leading to  a decline 
in literacy rates)

Low or negative econom ic 
grow th, unem ploym ent 
and m igration

C onflicts over land and 
use o f natural resources

Higher food, w ater and 
energy prices and 
consequent rise in the 
num ber o f food, w a te r and 
energy insecure house­
holds

Loss o f food and income 
security  assets fo r rural 
households

Health decline as result of 
high air and w ater 
po llu tion  (e.g. respiratory 
ailm ents), reduced access 
to  drinking w ate r and food 
(m a lnu trition )
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Annex III : Long list of local climate change adaptation options

This long list o f adapta tion measures aims at in form ing and guid ing national and local policymakers on o pp o r­
tun ities to  adapt to  changing clim ate patterns. The docum ent is developed in compliance w ith  the sectoral 
objectives postu lated in MCCSAP, and based upon:

■ National priorities identified  in key sectoral po licy documents, including the national clim ate change 
policy framework;

■ Consultations w ith  national governm ent offic ia ls25;

■ Local level consultations in Pakokku and Labutta townships, where MCCA Team has led the deve lop­
m ent o f tow nsh ip  clim ate resilience plans (and climate change vu lnerab ility  assessment studies);

■ Literature review (references are provided below  the table).

The fo llow ing  sectors are captured: (i) agricu lture  and food  security; (ii) environment, ecosystems and tourism; 
(iii) energy, transport and industry sectors; (iv ) human settlem ents and the bu ilt environment; (v) DRR, health 
and social inclusion; (v i) education and pub lic awareness. In addition, to  guide policym akers on the priorities 
fo r action identified  through the vu lnerab ility  assessment m ethod presented in th is book, each adaptation 
option  is categorized as follows: area o f action (ecosystems, infrastructure and connectivity, socio-econom ic 
systems), and type  o f ac tiv ity  (management, investment, capacity-building/awareness, research/analysis).

III. 1 Agriculture Sector (including crops, fisheries and livestock sub-sectors) and Food Security

Area of action /
Proposed adaptation measures _ . .

type of activity

Crop production Improved soil management:

♦ Prom oting conservation tillage techniques (e.g. no-tillage and 
use o f residue to  preserve soil m oisture and prevent soil e ro ­
sion). This technique m ight not be suitable fo r all types o f crops.

♦ App ly ing  integrated nutrient m anagem ent (balanced and o p ti­
mal use o f organic and mineral nutrients). This technique re­
quires p rior soil and plant analysis to  determ ine nutrient d e fi­
ciencies.

♦ In troducing in ter-cropp ing  and crop-ro ta tion  techniques (e.g. in 
fie lds used fo r cash crops)

♦ Prom oting organic farm ing

♦ W indbreak trees prevent from  soil erosion and o ffe r additional 
benefits (e.g. shade and fodder fo r ca ttle)

Improved crop managem ent and production:

♦ Prom oting crop d iversification (i.e. adding new/a lternative crops 
to  agricultural p roduction )

♦ In troducing new crop varieties resistant to  environmental stress 
(e.g. flood-, drought-, heat- and sa lt-to lerant varieties; varieties 
w ith  a shorter grow ing cycle) and im proving the access o f fa rm ­
ers to  seeds.

♦ Ecological pest managem ent through integrated crop, soil and 
pest managem ent

♦ Improved storage o f seeds and grain

♦ Developing local risk maps fo r agricu lture  to  support adaptation 
planning

e consu lta tions to o k  place in U N -H ab ita t/M C C A  o ffice  on 13-14 February 2017,

ecosystem s/ 
managem ent (and 
research)

soc io -econom ic/ 
managem ent (and 
research)
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W ater manage­
ment

C lim ate-resilient infrastructure:

♦ In troduction o f sprinkler and d rip  irriga tion  (fo r d ry  areas, drip  
irriga tion  is considered more suitable than sprinkler), focusing 
also on small-scale com m unity-m anaged irriga tion  schemes

♦ Rainwater harvesting (pa rticu larly  suitable techno logy fo r areas 
where surface and groundw ater resources are scarce)

♦ Improved irriga tion canal and drainage systems (e.g. build ing 
dykes could help to  drain away excess water and allow  farmers 
more contro l over water levels in the ir fie lds)

in fras truc tu re /
investm ent

Improved water-use m anagem ent at the farm  level through:

♦ Establishing water user groups/com m ittees

♦ In troducing a lternate w e tting  and drying irrigation fo r rice (pe ­
riod ic d rying and re-flooding  o f a rice fie ld), which saves water 
and reduces greenhouse gas emissions while m aintain ing yields.

♦ Trainings on water management and maintenance o f water in­
frastructure

in fras truc tu re /

managem ent and 
capacity-bu ild ing

Livestock ♦ Selective breeding o f animal species

♦ Planning fo r animal feed and pastures when rehabilita ting  de­
graded crop land

♦ Planning clim ate resilient water supply fo r livestock (water re­
quirements, access points, etc.)

♦ Supporting farm ers to  build safe shelter fo r animals and storage 
o f animal feed (disaster preparedness)

soc io -econom ic/
m anagement

Fisheries ♦ Investing in com m unity-scale aquaculture and build ing com m u­
n ity  capacity (e.g. provide train ing, support the fo rm ation  of 
aquafarm managem ent com m ittee, support the selection of 
species tha t thrive  in local cond itions)

♦ Improve the access o f fishermen to  m icro finance/loans (e.g. fo r 
buying fishing nets, boats)

soc io -econom ic/
investm ent

♦ Raising awareness on sustainable fishing, as well as on illegal 
and chemical fishery (e.g. th rough workshops, fliers, signs and 
radio broadcasts)

♦ Develop fishing calendars and enforce laws/regulations

ecosystem s/ 
managem ent and 
capacity-bu ild ing

Farming systems 
and household 
food security

D iversifying farm ing systems by prom oting:
♦ Mixed farm ing (in tegrated crop and livestock farm ing system)
♦ A gro fo restry  practices (m ixed farm ing o f trees, non-tree crops 

and /or animals)
♦ Integrated farm ing by com bin ing fishing, crops production, fo r­

estry and /or livestock (e.g. com bin ing rice and fish farm ing)

♦ Household gardening to  increase food security and d iversify in­
come

soc io -econom ic/
m anagement

C apacity-build ­
ing

♦ Improved capacities o f townships and farm ers to  sustain agri­
cultural production:

♦ Building technical capacities o f townships fo r testing  innovative, 
clim ate-resilient agricultural techniques and crop varieties

♦ Training o f farm ers on various clim ate-resilient practices, as well 
as on qua lity  seed storage/preservation

♦ Training o f farm ers on how to  develop seasonal crop calendars 
fo r changing hydro-m eteoro logica l patterns

soc io -econom ic/
capacity-bu ild ing
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♦ Prom oting mechanized production  by developing finance 
schemes fo r farm ers and provid ing tra in ing on maintenance and 
operation

♦ Increasing the access o f farm ers to  clim ate risk inform ation (e.g. 
seasonal forecast), and raising clim ate change awareness o f 
com m unities

♦ Form ing cooperatives at the com m unity  level in agriculture, live­
stock and fisheries sub-sectors fo r improved access o f p roduc­
ers to  markets and sustained natural resources utiliza tion (e.g. 
by provid ing train ings and establishing clear ru les/regulations)

Finance and 
insurance

♦ Im proving access o f small producers to  finance and insurance
♦ Investing in agricu lture-re la ted processing industries to  create 

jobs and d iversify local econom y (based upon p rior value-chain 
analysis)

soc io -econom ic/ 
investm ent (and 
research)

Disaster risk 
reduction

♦ Undertaking measures against floods and saltwater intrusion by 
engaging com m unities in im plem entation o f activities, as well as 
provid ing train ings on maintenance. Those include building 
sandbanks or embankments, and p lanting mangroves (in coastal 
areas), among others.

in frastructu re /

investm ent and 
m anagement

♦ Increasing food storage and stockp iling  capacities o f com m uni­
ties

♦ Conduct capacity-bu ild ing  activ ities fo r establishm ent o f com ­
m unity-run clim ate m on itoring  and disaster early warning sys­
tem  (e.g. fo r slow -onset disasters such as droughts, and rap- 
id-onset disasters such as floods)

soc io -econom ic/
capacity-build ing

III.2 Environment, ecosystems and tourism

Proposed adaptation measures
Area of action / 
type of activity

Marine and coast­
al ecosystems

Conservation and restoration o f mangroves, which provide p ro tec ­
tion  against clim ate hazards, as well as breeding and feeding grounds 
fo r fish and o ther aquatic species:

♦ A d op t com m unity-based approach to  restoration, m anagement 
and p ro tection  o f mangrove forests.

♦ Raise awareness o f local com m unities to  prevent over-ex­
traction, and prom ote sustainable forest use.

♦ W ork w ith  cooperatives fo r conservation.

ecosystem s/ 
managem ent and 
capacity-build ing

Strengthen policy and regula tory measures fo r p ro tection  o f marine 
ecosystems:

♦ Increase patro ls and enforce laws/regulations to  prevent cu tting  
o f mangroves, and illegal activ ities such as chemical and e lectric 
shock fishing, as well as overharvesting o f fish stocks.

♦ Expand protected zones along the coast, and strengthen land 
tenure regulations to  prevent land seizing from  foreign and d o ­
mestic developers.

ecosystem s/
capacity-build ing
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Inland water 
resources

Promote health o f rivers:

♦ Enhance riverbank vegetation (e.g. trees p lantation): reduces 
riverbank erosion, contro ls run-off, and pro tects com m unities 
against upstream flow  regime variation, flash floods, sea level 
rise and storm  surge.

♦ Restore ecosystem balance in lakes (e.g. Inle Lake) through con­
servation initiatives, contro l o f po llu tion  from  agriculture, and 
awareness-raising o f local communities.

ecosystem s/ 
managem ent and 
capacity-bu ild ing

Promote health o f wetlands, which are im portan t habitats fo r b io d i­
versity and provide water purifica tion  and groundw ater recharge 
services:

♦ Control nutrien t and fe rtilize r pollu tion from  agricultural areas 
located upstream o f the wetland by encouraging use o f organic 
fertilizers.

♦ Enforce laws and regulations, and fence wetlands to  prevent 
land encroachm ent and agricultural use during d ry  season.

ecosystem s/ 
managem ent and 
capacity-bu ild ing

Sustain qua lity  and recharge o f groundwater:

♦ Conduct research on groundw ater aquifers.

♦ Enhance fo restry and vegetation cover to  induce groundw ater 
recharge.

♦ Introduce artific ia l recharging pro jects in over-explo ited areas.

♦ Improve groundw ater use efficiency.

ecosystem s/ 
research and 
m anagement

Manage watersheds fo r water qua lity  and quan tity  control:

♦ Introduce integrated water resources management, i.e. manag­
ing water, land and related resources usually at a river basin 
scale. Such approach prom otes the coordinated developm ent 
and m anagem ent o f water and o ther resources to  maxim ize the 
econom ic and social benefits w itho u t com prom ising the sus­
ta inab ility  o f vital ecosystems.

♦ Im plem ent small-scale watershed managem ent projects, which 
aim at reducing risks (e.g. improved storm  water run -o ff from  
agricultural and urban areas) and enhancing health o f ecosys­
tems (such as to  reduce pollu tion from  various human activities, 
and to  prevent deforestation and soil erosion).

♦ Im plem ent reforestation pro jects and /or reduce upstream de­
forestation: This has a myriad o f benefits, including preventing 
flash floods downstream  by reducing storm  water run -o ff from  
upstream areas, preventing landslides, replenishing g roundw a­
te r supplies, and preventing erosion.

♦ Enhance fo restry  and mangroves downstream: This slows sea 
level rise and buffers storm  surge, in turn preventing saline in tru ­
sion to  ground- and surface water sources.

ecosystem s/
m anagement
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Forests and 
mountain (h illy) 
regions

Protect and enhance forests:

♦ Promote com m unity-based forestry.

♦ Increase e lectrifica tion  ra te /p rovide  alternative sources o f ener­
gy such as solar power cook stoves, to  reduce reliance on fire ­
w ood and charcoal fo r energy generation.

♦ A dop t practices on sustainable managem ent and conservation 
o f forests, e.g. th rough REDD+ (Reducing Emissions from  D efor­
estation and Degradation) projects.

♦ Enforce s tric t laws and regulations against illegal commercial 
logging, and conversion o f forests to  agricultural land, and un­
sustainable practices such as 'slash and burn'.

♦ Promote com m unity-based w ild fire  management, e.g. establish­
ing and tra in ing ranger groups.

♦ Reduce the erosion and landslide risk in unstable hillsides: vari­
ous m itigation  actions could be im plem ented such as sh rubs/ 
trees plantation, construction o f drainage systems, and sustain­
able use o f land fo r agriculture.

ecosystem s/ 
managem ent and 
capacity-bu ild ing

Dryland ♦ Enhance local level capacities to  prevent occurrence o f w ild fires 
resulting from  heat waves and droughts.

♦ Establish com m unity-based w ild fire  managem ent (e.g. ranger 
groups)

♦ Enhance forestry: in d ry  areas, th is can provide a myriad o f ben­
efits including preventing soil erosion and reta ining nutrients in 
soil, provide canopy cover, recharge groundwater, prevent flash 
floods and excessive sedim entation downstream.

ecosystems /  
m anagement

Tourism ♦ Promote com m unity-based ecotourism , which is "a form  o f eco­
tourism  where the local com m unity  has substantial contro l over, 
and involvem ent in, its developm ent and management, and a
major p roportion  o f the benefits remain w ith in  the comm unity."
26

♦ Employ tourism  as a too l to  enhance managem ent o f pro tected 
areas, and alleviate environmental pressures from  unsustainable 
form s o f comm ercial agriculture.

♦ Conduct destination specific vu lnerability  assessments and ad­
apta tion strategies, and integra tion climate change knowledge 
into destination plans.

ecosystems /  
managem ent and 
research

Environmental 
m onitoring fo r 
improved 
resilience

♦ Improve m on itoring  o f key environmental indicators at the local 
level such as clim ate parameters, soil properties, erosion and 
sedim entation, water quality, vegetation cover, health o f forests. 
Specific actions could be focused on strengthening technical 
and human capacities o f townships (e.g. delivering com puters 
and creating m onitoring database, trainings, etc.).

♦ Engage academia in developing environmental m on itoring  sys­
tems and conducting  policy-oriented  research.

ecosystem s/ 
capacity-bu ild ing  
and research
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III.3 Energy, transport and industry sectors

Proposed adaptation measures
Area of action / 
type of activity

Energy Introduce new energy sources at the tow nship  level:

♦ Provide solar panels on the village level to  generate and d is trib ­
ute e lec tric ity  to  households.

♦ Construct new/renovate existing m ini-scale hydropow er dams: 
This is particu la rly  well-suited fo r hilly and rem ote areas w ith  
abundant water resources, where the expansion o f an e lec tric ity  
grid  across the rugged terra in to  d is tribu te  to  a scattered popu ­
lation poses a challenge. This action can be im plem ented by 
communities.

♦ W here resources are available, introduce large energy in fra ­
s tructure  such as hydropower, w ind and tida l energy. This in ­
volves studying suitable locations, considering environmental 
and social impacts, and installing facilities, in frastructure and a 
d is tribu tion  system.

infrastructure  /  
m anagement

Introduce diverse energy sources at the com m unity /household  lev­
el:

♦ Introduce renewable energy to  comm unities: fo r example, com ­
m un ity  kitchens, cook stoves and solar panels can improve ac­
cess to  energy in rural comm unities, and at the same tim e help 
to  reduce greenhouse gas emissions by preventing deforesta­
tion  fo r firewood.

♦ Conduct a w illingness to  pay survey tha t could help com m uni­
ties gain a sense o f ownership

♦ Training should be provided so tha t the com m unities can ade­
quately maintain and repair facilities.

in fras truc tu re / 
managem ent and 
capacity-bu ild ing

Transport Take a com m unity-d riven  approach to  upgrade road transporta tion  
and infrastructure: im proving road and bridge infrastructure will im ­
prove access to  markets and services fo r people in isolated com m u­
nities, making them  less vulnerable during and a fter extreme w eath ­
er events.

♦ C onstruct/restore  bridges, renovate roads and footpaths.

♦ Construct and renovate culverts and course ways.

♦ Restore drainage systems to  clear away culverts and sites of 
stagnant water from  floods.

in fras truc tu re / 
managem ent and 
research

Improve river transportation: W ith  heavy rainfall and sea level rise 
h indering connectivity, improved water transport w ill enable people 
in rural areas to  trade and access services more effectively, thus re­
ducing the ir vulnerability.

♦ Improve boat transport, including boat conditions and river 
routes.

♦ Plant riverbank vegetation to  reduce the im pacts o f upstream 
flow  regime variation, sea level rise and storm  surge.

in fras truc tu re /
m anagement
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Introduce public transportation , to  improve people's access to  m ar­
kets and services:

♦ Buses and m ini-buses are a ffordable and easily im plem entable 
options which also create jobs.

♦ W here there is need and resources are available, ligh t rails m ight 
also be considered.

in frastructu re /
m anagement

A d op t planning practices, including transporta tion  planning:

♦ A d op t integrated spatial stra teg ic planning: a coordinated e ffo rt 
to  involve or integrate transport in the planning process, espe­
cially land-use planning, to  reduce the costs o f transportation.

♦ For medium to  large cities: develop a comprehensive urban 
transport plan. This can address, fo r example, strengthening 
road maintenance and improvement, pub lic transport deve lop­
m ent and tra ffic  management, in the short-, m edium - and long­
term.

♦ Conduct risk assessments fo r high risk regions (e.g. sea level rise 
or landslide risk assessment).

infrastructure,
soc io -econom ic/
m anagement

Industries Build capacity o f large-/m edium  scale enterprises:

♦ Awareness-raising in the private sector: companies should be 
inform ed on the clim atic threats (e.g. im plications o f climate 
change fo r agricultural p roducts and raw materials).

♦ Encourage business planning w ith  early clim ate change adap­
tive  planning and investm ent (which w ill a ttrac t partnerships 
w ith  fore ign companies tha t do have a strateg ic long-term  o u t­
look).

♦ Create enabling environm ent fo r investments in c lim ate-/d isas- 
ter-resilien t and energy e ffic ien t production.

soc io -econom ic/ 
capacity-build ing 
and investm ent

Encourage and build capacity o f Small and Medium Enterprises:

♦ Form m icrofinance organizations to  provide loans fo r small m e­
dium enterprises: This would enable people to  be less reliant on 
agricu lture  and increase the ir income in o ther sectors.

♦ Provide/im prove access to  loans and necessary skills (tra in ing).

♦ Provide capacity developm ent to  m icrofinance clients, ins titu ­
tions, regulators, investors and private banks.

soc io -econom ic/ 
capacity-build ing 
and investm ent

III.4  Human Settlements and the Built Environment

Area of action /
Proposed adaptation measures _ . .

type of activity

Housing Build resilience:

♦ A d op t disaster resilient design and build ing techniques: Provid­
ed adequate tra in ing on construction and maintenance, resi­
dents can build the ir homes themselves using local materials, 
and trad itiona l build ing m ethods tha t are adapted and resilient 
to  clim ate change impacts.

♦ Use legislation to  p rom ote sustainable construction or o ther 
measures fo r the adoption o f energy e ffic ien t and disaster resil­
ient technologies (e.g. adopt the Myanmar National Building 
Code in build ing construction).

in frastructu re / 
managem ent and 
capacity-build ing
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♦ Conduct s tudy on w illingness to  pay fo r re tro fitting : informs de­
cision makers on how much people are w illing  and able to  pay to  
upgrade the ir houses. This helps to  plan fo r additional support 
needed fo r a t-risk com m unities

in fras truc tu re /
research

Infrastructure 
and basic 
services

Improve water infrastructure  and services:

♦ Improve W ater Capture and Storage: This involves: ( i) conduct­
ing a study on water availab ility in d iffe ren t locations to  de te r­
mine design interventions (e.g. upgrading ponds or build ing 
new facilities such as g ravity  flow  piped water system, wells w ith  
overhead tank in order to  provide piped water w ith  m eter to  
households, spring source w ith  catchm ent), (ii) w orking w ith  
com m unities to  install the new facilities, and (iii) tra in ing local 
people on maintenance.

♦ S trategic W ater Networking: This ac tiv ity  involves planning and 
designing water managem ent systems through com m unity  con­
sultations w ith  the objective  to  improve d is tribu tion  effic iency 
and ensure tha t people have access to  water when they need it.

♦ Conjunctive use o f surface water and groundwater: reliance on a 
single source fo r freshwater increases people's vu lnerability  to  
clim ate hazards such as flood ing  and droughts.

♦ Conduct W ater Safety Planning to  strengthen com m unities' ca­
pacities and capabilities fo r cost-e ffective  m anagem ent and 
maintenance o f the ir water supply resources.

in fras truc tu re /
m anagement

Improve sanitation facilities :

♦ Construct school sanita tion w ith  to ile ts  and hand washing fac il­
ities. Build water storage facilities fo r schools in d rought-p rone 
regions.

♦ Construct and upgrade household latrines.

in fras truc tu re /
m anagement

Improve waste management: as w ith  sanitation, th is w ill reduce hu­
man health risks in the face o f extreme weather events such as 
flood ing  and droughts.

♦ A dop t integrated waste managem ent and spatial planning. Se­
lect location not prone to  hazards. Small-scale, regional landfill 
sites are less costly to  construct and operate, and incur less 
transporta tion  costs than large-scale landfills.

♦ Use the informal sector fo r waste collection: Employing informal 
waste pickers creates jobs, saves m unicipalities m oney and p ro ­
tects the environment.

♦ Introduce com posting: an inexpensive process tha t can deal 
w ith  as much as half o f urban waste.

in fras truc tu re /
m anagement
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A dop t sustainable practices:

♦ Introduce Green Infrastructure: An urban environm ent designed 
w ith  green infrastructure  to  reduce urban heat island effects is 
be tte r positioned to  manage current and fu tu re  clim ate variab il­
ity  and change.

♦ Im plem ent Sustainable Urban Drainage Systems: th is is a cos t-e f­
fective  natural approach to  managing drainage. Main benefits 
include preventing water pollution, recharging groundw ater to  
help prevent drought, and reducing the risk o f flood ing, among 
others. The d iffe ren t techniques include green roofs; filte r strips 
and drains; permeable surfaces and swales; in filtra tion  devices 
and basins and ponds.

♦ Conduct a w illingness to  pay survey to  inform  decision makers 
on how much people are w illing and able to  pay to  upgrade their 
basic services such as water and sanitation. This helps to  plan 
w hat additional support is needed fo r a t-risk communities.

♦ Extend the reach o f services to  ensure tha t the poorest and re­
mote com m unities are included.

♦ Improve managem ent o f infrastructure through awareness- rais­
ing and capacity-bu ild ing  activities. For instance, comm unities 
could be trained on maintenance o f com m unity infrastructure. 
This is essential because fu tu re  clim ate and urban population 
g row th  will create pressure on urban infrastructure.

infrastructure, 
ecosystem s/ 
managem ent and 
research

City and tow n • Conduct local adapta tion planning: develop hazard risk maps 
planning (e.g. landslide, sea level rise and flood  risk assessments), con­

duct vu lnerab ility  analysis and prepare short- and long-term  lo ­
cal adapta tion plans.

♦ A dop t clim ate-sensitive land-use planning which system ically 
considers locations, siting, and orien ta tion  o f public buildings 
and settlem ents, and introduces mechanisms to  integrate add i­
tional features resulting from  changes in clim ate to  plan fo r new 
infrastructure.

♦ For coastal settlem ents: adopt coastal zone managem ent tha t 
adequately prepares fo r sea level rise.

♦ A dop t cross-sectoral planning and decision-m aking: the im ­
pacts o f clim ate change cut across all urban sectors, and hence 
coordinated actions w ill reduce overlap or counteracting in te r­
ventions and increase efficiency.

all ca tegories/ 
capacity-bu ild ing

Disaster risk 
reduction in 
urban areas

Im plem ent the Myanmar National Building Code, which regu­
lates structural in teg rity  fo r disaster resilience.

in fras truc tu re /
m anagement

Im plem ent capacity-bu ild ing  activities:

♦ Conduct disaster m anagem ent course tra in ings fo r tow nsh ip  o f­
ficials.

♦ Prepare a Township Disaster Management Plan.

♦ Raise disaster risk awareness among communities.

soc io -econom ic/
capacity-bu ild ing
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C onstruct and upgrade hard infrastructure:

♦ Small in frastructure to  p ro tect from  hazards (cyclones, floods, 
heatwaves): select most vulnerable areas fo r construction, and 
w ork w ith  local designers to  ensure tha t houses can w ithstand 
floods, strong cyclones, etc. Involve local com m unities in con­
s tructing  the houses, and train local people on maintenance.

♦ Build cyclone shelters than can also be used as schoo ls/com m u­
n ity  centres: iden tify  locations tha t lack both schools and cy ­
clone shelters, and design a disaster resilient structure. W ork 
w ith  com m unities themselves to  undertake construction, and to  
develop a local level plan to  design escape routes.

in fras truc tu re /
m anagement

A dop t ecosystem-based measures: com m unities can play a leading 
role in the design and im plem entation o f these measures, and be 
trained to  maintain the outcome.

♦ Build bam boo river embankments, and o ther natural in frastruc­
ture: This can p ro tec t communities, fie lds and o ther assets from  
excess water, including salt water, as well as from  flood ing  and 
erosion.

♦ Mangrove conservation and rehabilitation: in coastal areas m an­
grove forests serve as a natural buffer p ro tecting  com m unities 
from  strong w inds and storm  surge, and preventing erosion of 
the coast.

♦ Sandbanks can be bu ilt and protected, especially toge ther w ith  
mangroves, to  p ro tec t coastal com m unities and agricu lture  from  
inundation. Ensure tha t w ork is done in conjunction w ith  m an­
grove restoration.

♦ In m ountainous areas, enhancing fo restry  can help prevent land­
slides during heavy rain events, and prevent flash floods dow n­
stream.

infrastructure,
ecosystem s/
m anagement
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III.5 DRR, Health and Social Inclusion

Area of action /
Proposed adaptation measures _ . .

type of activity

Health Improve access to  health services, sanita tion and hygiene, as well as
inform ation and know ledge on health risks related to  clim ate change:

♦ Increase awareness o f climate change and health: This w ill en­
able people to  undertake actions by themselves tha t prevent 
in jury and disease as result o f clim ate hazards. Awareness-rais­
ing can be achieved through com m unity-level workshops, 
schools and radio broadcasts, d is tribu tion  o f brochures, among 
others.

♦ Provide decentra lized health care services: Decentralized rural 
health care facilities could be established to  ensure tha t all peo­
ple have adequate access to  healthcare, especially in rural areas 
where people are exposed to  various clim ate hazards. For in ­
stance, provide m obile clin ic services which have the capacity to 
trea t diseases such as malaria, and train volunteers.

♦ A d op t interventions centred on “ Behaviour Change Com m uni­
ca tion ” by im plem enting “ Partic ipatory Hygiene and Sanitation 
Transform ation” , where com m unities themselves become re­
sponsible fo r p rom oting  awareness and practice-im proved hy­
giene behaviour.

♦ Construct and upgrade water and sanita tion infrastructure:

♦ Improve drainage infrastructure to  prevent water- and vec­
to r-bo rne  diseases resulting from  flood ing.

♦ Plant trees to  provide canopy cover and reduce heat-related a il­
ments.

♦ Upgrade water infrastructure  and services to  prevent dehydra­
tion  and w ater-borne diseases resulting from  reduced water 
availability, or contam inated water supplies due to  clim ate haz­
ards such as flood ing  or droughts.

♦ Ensure adequate waste management to  reduce the risk o f air-, 
water- and vector-borne diseases.

soc io -econom ic/ 
capacity-build ing 
and managem ent

Disaster pre­
paredness, early 
warning, re­
sponse, recovery 
and reconstruc­
tion

Improve housing construction to  p ro tec t from  floods and cyclones: 
Incorporating disaster risk reduction princip les into housing con­
struction  w ill benefit people in flood  and cyclone prone areas who 
experience frequent damage resulting from  these hazards. This will 
reduce the risk o f in jury and death in extreme weather events.

♦ Develop early warning systems and evacuation routes: These 
will enable people to  escape sudden, rap id-onset hazards such 
as cyclones and storm  surges.

♦ Improve radio access and broadcasts: This help people to  be 
aware o f clim ate change and im pending severe events. Broad­
cast qua lity  should also be improved to  include relevant in fo r­
mation.

♦ Develop Flood and Erosion Control Plans: These would give the 
tow nship  the required know ledge to  propose flood  and erosion 
prevention and contro l measures to  national governm ent and 
external donors.

soc io -econom ic/ 
capacity-build ing 
and managem ent
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♦ Mobilize local volunteer groups to  support disaster prepared­
ness, early warning and early response activities, and provide 
necessary trainings.

♦ Promote establishm ent o f com m unity-run early warning sys­
tems.

♦ A dop t com m unity-based pro jects fo r post-disaster reconstruc­
tion  and rehabilita tion o f homes and com m unity  infrastructure, 
applying “ Build Back B e tte r” principles. Provide tra in ings to  a f­
fected com m unities on how to  build safe houses a fter disaster 
using local materials.

Social pro tection  
and inclusion

Diversify livelihoods to  reduce people's vulnerability: households re­
lying solely on prim ary econom ic sectors such as agricu lture  and 
fisheries risk losing the ir livelihoods due to  extreme weather events.

♦ Provide more access to  prim ary and secondary education.

♦ Provide vocational and skills tra in ing and apprenticeships, such 
as such as carpentry or com puter skills. Target vulnerable groups 
such as people w ith  disabilities and women heads o f house­
holds.

♦ Establish m icrocredit cooperatives and savings groups.

soc io -econom ic/ 
capacity-bu ild ing  
and investm ent

Strengthen socio-econom ic safety nets:

♦ Introduce job  guarantee schemes: This will provide em ploym ent 
fo r people affected by disaster when o ther w ork may not be 
available. Involves identify ing  at risk population, find ing  labour 
sources and sponsoring the ir daily wages.

♦ Provide access to  agricultural land fo r people who lost the ir land 
due to  clim ate hazards such as sea level rise and erosion.

soc io -econom ic/
capacity-bu ild ing

Involve children in decision-m aking and advocacy:

♦ Children learn w hy clim ate change is occurring, the risks they 
face in the ir comm unities, and the actions they can take to  be­
come resilient.

♦ Encourage involvem ent o f youth: Children and youth can get 
involved and take the lead in devising com m unity  action plans, 
as well as find ing  innovative solutions fo r adaptation.

♦ Leverage social media as a too l fo r com m unicating messages to  
youth about clim ate change tha t lead to  increased awareness.

soc io -econom ic/
capacity-bu ild ing
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III.6 Education and Awareness

Area of action /
Proposed adaptation measures _ . .

type of activity

Public awareness Disseminate knowledge and in form ation regarding clim ate change
and its im pacts to  the public through various channels:

♦ Conduct radio and television broadcasts w ith  relevant in form a­
tion, and manage social media sites (Facebook, Tw itter etc.) to 
reach a broad ta rge t audience in d issem inating relevant know l­
edge and information.

♦ Conduct tra in ings and workshops on CCA ta rge ting  com m uni­
ties and civil socie ty groups.

♦ W ork w ith  volunteers to  reach com m unities and vulnerable 
groups, and build the ir capacities through trainings.

♦ Organize youth  forum s to  discuss issues related to  climate 
change.

♦ Create appealing brochures, games, short videos and materials 
tha t share clim ate change messages. Engage com m unities and 
representatives o f vulnerable groups in developing aware­
ness-raising materials such as women, people w ith  d isabilities 
and children.

Raise awareness among children: w ork w ith  teachers, school ad­
m inistrators and local departm ents o f education to  teach les­
sons about clim ate change in the classroom.

Use school and com m unity events to  raise awareness. For exam­
ple, include clim ate change among the top ics o f open day events 
organized by local schools.

Engage (local) media such as newspapers to  reflect various c li­
mate change events and activ ities organized in townships to 
raise awareness.

Integrate clim ate change into school curriculum . For example, 
organize p lanting trees in schools to  raise awareness o f children.

soc io -econom ic/
capacity-bu ild ing

C lim a te -re s ilie n t 
and safe schools

Plan fo r fu tu re  clim ate risks when selecting sites fo r new school 
build ings (e.g. sea level rise projections; flood /lands lide  risk; 
connectiv ity  under fu tu re  climate).

Conduct risk assessments o f local schools and undertake ac­
tions to  make school build ings safe.

Build schools tha t have a double-use, e.g. as cyclone/heat-w ave 
shelters or com m unity  centres, em ploying disaster-resilient de ­
sign.

Build water storage facilities fo r schools in d rought-p rone re­
gions.

Train teachers and school children on safety measures during 
disasters and clim ate extremes.

Integrate clim ate change into school curriculum . For example, 
organize p lanting trees by children to  raise the ir awareness.

Improve access to  inform ation techno logy and com m unication 
devices such as radio, television, m obile phone, com puter and 
internet to  provide solutions to  the frequent d isruption o f edu­
cation due to  extreme weather events.

in fras truc tu re / 
m anagem ent and 
capacity-bu ild ing
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III.7 Mainstreaming gender into CCA and DRR

Proposed adaptation measures
Area of action / 
type of activity

Economic em powerm ent o f women:

♦ Acknow ledge women's contribu tion  in the agricu lture  and fishing sector.

♦ Provide support and tra in ing to  women so tha t they can gain new skills such as 
business developm ent.

♦ Ensure equal access to  cred it and loans; give special a ttention  to  fem ale-head­
ed households.

♦ Develop policies tha t support decent work and entrepreneurship fo r women.

soc io -econom ic/ 
capacity-bu ild ing  and 
investm ent

Promote women's partic ipa tion  and leadership:

♦ Promote women's partic ipa tion  and leadership in natural resources m anage­
ment (e.g. water and forest).

♦ Promote women's partic ipa tion  and leadership in CCA in mixed groups. Raise 
awareness o f com m unities on the im portance o f engaging women in CCA as 
they play a m ajor role in the use o f natural resources, securing food and income 
fo r fam ily and con tribu ting  to  com m unity 's developm ent.

♦ Ensure active partic ipa tion  o f women at all stages o f local adaptation planning, 
including vu lnerability  assessment, local action planning activities, im plem enta­
tio n ) and m on itoring  and assurance o f sustainability.

♦ Develop and d is tribu te  awareness-raising brochures to  communities, which ex­
plain the relationship between gender roles and CCA planning and im plem enta­
tion.

soc io -econom ic/
awareness-raising

Strengthen the capacities o f women through knowledge building:

♦ Strengthen disaster preparedness and response capacity o f women, and im ­
prove the ir access to  disaster prevention, preparedness and early warning in fo r­
mation at the local level, ta rge ting  the m ost vulnerable women through tra in ­
ings and awareness-raising activities.

♦ Develop and d is tribu te  gender-focused inform ation materials and infographics 
(capturing CCA and DRR activities.), by engaging wom en in th is process.

soc io -econom ic/ 
capacity-bu ild ing  and 
awareness-raising

♦ Reduce women's unpaid w orkload through improved access to  basic services 
(water, energy, sanita tion)

soc io -econom ic/ 
management and 
investm ent

♦ Introduce policies/m easures tha t enable women to  have improved access/con­
tro l over p roductive  resources such as land, seeds, irrigation, credits.

soc io -econom ic/
m anagement

♦ Raise awareness on the gendered dimension o f CCA and ensure capacity to 
im plem ent gender-specific  activities. Undertake outreach activ ities to  ensure 
tha t d iffe ren t stakeholders understand the gender dynam ics o f clim ate change

soc io -econom ic/ 
capacity-bu ild ing  and 
awareness-raising
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Annex IV Sample questions for exploring gender-differentiated vulnerability to cli­
mate variability and change in townships of Myanmar

Component of 
vulnerability 

analysis

Vulnerability
assessment

question

W hat are the 
main work-re lated 
activ ities in your 
comm unity?

W hat are the 
main livelihood 
assets available in 
your com m unity?

Understanding 
livelihood to  
create com m unity 
profile

W ho takes the 
im portan t deci­
sions in com m uni­
ty  and has 
inform ation on 
com m unity  life?

If there is some 
developm ent 
pro ject to  im ­
prove the life of 
community, 
usually, who 
benefits from  this 
most?

Vulnerability assessment question with gender consideration

W hat kind o f w ork men do? Is it paid? How much?

W hat do women do, and are they paid? How much?

The fo llow ing  aspects could be considered:

♦ Productive roles: paid work (e.g. agriculture, em ploym ent and 
o ther incom e-generating activ ities), subsistence production

♦ Reproductive roles: dom estic w ork (water, fuel, cooking, m ar­
ket), childcare and care o f the sick and elderly

♦ Com m unity-re lated activ ities/duties

W ho has access to  these resources -  both men and women? How 
and why?

The fo llow ing  aspects could be considered:

♦ Human assets: such as health services, education, sk ills /tra in ­
ing

♦ Natural assets: land, water, forest, fish, key ecosystem service

♦ Social assets: e.g. social networks, vo luntary groups

♦ Physical assets: housing and basic infrastructure (e.g. water, 
energy), transportation, com m unications

♦ Financial assets: e.g. credit, loans, insurance

W hat decision-m aking do men partic ipate  in?

W hat decision-m aking do wom en partic ipate  in?

Are women involved in com m unity  decision-m aking? If 'no', why? If 
'yes' in what way? (e.g. decision on the management o f resources 
and com m unity  planning process)

Access to  what kind o f inform ation do men have? And women? For 
example, do women receive inform ation on im portan t issues such 
as disaster-related inform ation? If 'no', why? If 'yes' how and what 
kind o f information?

Are both women and men engaged in needs identifica tion  and im ­
plementation?

Are women considered in benefit-sharing o f a developm ent p ro j­
ect? If 'no', why? If 'yes' in what way?
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Assessing current 
vu lnerability

Are seasons 
sh ifting  and 
changing in o ther 
ways? Are these 
changes affecting 
your com m unity  
and how?

Are there differences between men's and women's experiences of 
clim atic changes? How and why?

(e.g. health impacts, income impacts, access to  water and sanita­
tion, etc.)

W hat happens 
when there is 
flood /d rough t?  
How is the 
com m unity 
affected?

How are men affected? How are women and children affected?

W hat men usually do in such case? W hat about women? W hat are 
the ir roles?

W hat local 
solutions, resourc­
es and assets fo r 
coping w ith  
clim ate pressures 
are available?

(e.g. natural and 
financial assets)

W ho has access to  these resources and assets? W ho can cope b e t­
te r w ith  clim ate change -  wom en or men? How and why?

Assessing fu ture 
vu lnerability

W hat would 
happen in fu ture 
when the local 
clim ate is ge tting  
warm er and sea 
level is rising?

How would th is a ffect men? W hat about women? Why?

Identify ing needs Given the expect­
ed climate 
change, what are 
the needs o f your 
com m unity? W hat 
would help you to  
reduce the im pact 
o f climate 
change?

W hat do women need? W hat do men need?

The fo llow ing  aspects could be considered:

♦ Women's and men's needs to  perform  the ir p roductive  and re­
productive  roles under the challenges o f clim ate change

♦ Long-term  strateg ic perspective related to  transform ation of 
gender roles in fam ily and com m unity  such as increased access 
to  decision-m aking and resources

Note: This table does not contain exhaustive list o f possible questions. Rather, it aims at guid ing practitioners 
on how to  structure  the ir questions in order to  co llect gender-sensitive in form ation through consu lta­
tions w ith  communities.
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Annex V Hand-outs and tools for group exercises

V.1 Materials for group exercise: Module 1/Session 1.3

V.2 Hand-outs for group activity: Module 2/Session 2.2

Module 2/Session 2.2

Group work: Climate change im pacts on townships

The objective o f th is group ac tiv ity  is to  iden tify  clim ate change im pacts on a selected township, and propose 
options fo r adapta tion to  achieve given adaptation objectives. The specific tasks are:

Task 1: Select a tow nship  or area (region in the Central Dry Zone, Coastal Zone o f Hilly Zone) tha t you al­
ready know well (fo r example your Township or reg ion) and com plete the fo llow ing  activ ities in about 2 0 ­
25 minutes, using a flip  chart to  record key points:

♦ List 5-6 key characteristics o f the selected tow nsh ip /reg ion , e.g. location along river or lake, high de­
pendence on rice production, s ign ificant deforestation, high unemploym ent, etc.
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♦ Using the inform ation provided below, iden tify  prim ary and secondary im pacts o f clim ate change, by 
drawing Potential Climate Change Im pact Pathway fo r year 2050.

Steps to  developing Potential Climate Change Im pact Pathway fo r year 2050

1. Draw a Potential Climate Change Pathway fo r chosen tow nsh ip /reg ion  by selecting the m ost relevant to 
your case study potentia l hazards from  the list below. These correspond to  the climate change and hazards 
columns o f the Potential Climate Change Pathway (see the sample below).

♦ Climate change pro jections 2050 (fo r all reg ions): increasing temperatures, increasing number of 
hot days, erratic rainfall (fewer rainy days but more intense rains)

♦ Potential hazards (specific  to  each reg ion): heat waves, sea level rise (flood ing /inunda tion , storm  
surges), strong winds, cyclones, drought, forest fires, erosion, landslides

Sample: Potential Climate Change Pathway 
CLIMATE CHANGE
AND EXTREMES CLIMATE HAZARD PRIMARY IMPACTS SECONDARY IMPACTS

2. Identify possible prim ary and secondary im pacts on the selected tow nsh ip /reg ion , using arrows to  show 
linkages. Rem em ber tha t som e im pacts could  be a resu lt o f  the com bined effects o f  clim ate change and  
m ultip le  hazards. Think o f the im pact on ecosystems, socio-econom ic developm ent and infrastructure, cap­
tu ring  various key sectors such as:

♦ Agricu lture  and food  security (crops production, fisheries and livestock)

♦ Environment, natural resources and ecosystem services essential fo r com m unities

♦ Energy, transport and industry sectors, m arkets/trade  and small-scale producers

♦ Cities, tow ns and human settlem ents

♦ Impacts o f human health and vulnerable people (women, children, elderly, poor)

■ Task 2: Propose adaptation measures to  reduce vu lnerab ility  and increase resilience. Use d iffe ren t colour 
cards/sticky notes to  indicate the type  o f ac tiv ity  (management, investment, capacity-building/awareness, 
research/analysis). Place these cards on your flip  chart (next to  impacts co lum n) and use arrows to  show 
how the adaptation measure could reduce some o f the identified  impacts. You have 15-20 m inutes to  com ­
plete Task 2.
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Activities

Activity 1.1. Introduction to the field exercise

© 30-45  m inutes

■ Form three groups. Each group w ill use tw o  o f the partic ipa to ry  too ls fo r data co llection presented in 
Session 3.1. The groups must have balance o f men and women, and people w ith  various backgrounds as 
suggested below. More specifically, the fo llow ing  groups could be form ed:

• Group 1: Ecosystems and agriculture group

Suggested team composition: representatives from  environment, forestry, water and agricu lture 
sectors

Participatory tools to be used:

Tool 1 - g roup in terview  w ith  com m unity  members w ith  focus on ecosystems profile, observed c li­
mate changes and impacts on ecosystems and agriculture

Tool 5 -  com m unity  seasonal calendar to  iden tify  observed clim ate changes and impacts on live li­
hood

• Group 2: Socio-economic group

Suggested team composition: representatives from  socio-econom ic sectors (education, health, em ­
ployment, econom ic developm ent, etc.)

Participatory tools to be used:

Tool 2 - g roup in terview  w ith  com m unity  members w ith  focus on socio-econom ic profile, observed 
clim ate changes and socio-econom ic impacts

Tool 6 -  focus group discussion w ith  com m unity  members (wom en and girls) to  explore gender roles 
and vulnerabilities

• Group 3: Infrastructure and participatory mapping group

Suggested team composition: representatives from  relevant sectors, e.g. irrigation, water resources, 
rural developm ent, DRM, other.

Participatory tool to be used:

Tool 3- group in terview  w ith  com m unity  members w ith  focus on infrastructure  profile, observed c li­
mate changes and impacts on infrastructure

Tool 4 -  partic ipa tory  com m unity  and risk m apping

Activity 1.2. Field work in groups to collect data

© 1-2 hours

■ Each group can w ork w ith  a g roup o f 3-4 com m unity  members (depending on the num ber o f com m uni­
ty  members who are w illing  to  partic ipate  in th is exercise). Where possible, a woman from  Group 1 should 
form  w om en-on ly g roup (com posed o f women and girls) to  co llect in form ation fo r gender analysis.
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Activity 1.3. Presentation of findings and briefing with the community

© 1-2 hours

■ A  representative o f each group presents key find ings in fron t o f the o ther groups and comm unity. A fter 
the presentation, welcome com m ents from  com m unity  members and record the provided feedback.

Activity 1.4. Participatory adaptation planning: developing potential impact pathways and a long list of
adaptation options

© 2 hours

■ Facilitator w ill present likely changes in fu ture  clim ate in the case study region and w ill explain to  com ­
m unity  what is the Potential Im pact Pathways too l (tim e: about 15 m inutes)

■ Then, each group should w ork w ith  com m unity  members on developing Potential Im pact Pathways 
graph, and a list o f potentia l adaptation options (Tools 7 and 8) (time: about 1 hour)

■ Upon com pletion o f th is task, a representative o f each group presents key find ings (about 30 m inutes)

■ The results o f each group are then summarized and discussed to  develop a clear potentia l im pact pa th ­
way fo r the selected com m unity  and a long list o f adapta tion options. (tim e: about 30 m inutes)

Tools

Tool 1: Group in terview  w ith  com m unity  members w ith  focus on ecosystems profile, observed clim ate chang­
es and impacts on ecosystems and agricu lture

What is a group interview?

A group in terview  is a type  o f sem i-structured interview, which aims at obta in ing com m unity  level in fo rm a­
tion.

How to facilitate a semi-structured group interview?

■ Prepare a list o f key issues in advance and select one person from  your group to  lead the interview  
(nevertheless, the o ther g roup members can also ask questions)

■ Use open-ended questions such as 'what', 'why', 'who', 'when' and ask fo r concrete examples; if you 
have questions arising from  the given answers, ask new questions

■ Try to  involve everyone from  the focus group to  express opinion and share inform ation

■ Record the answers

What issues should be explored during the group interview?

The objective  o f the in terview  is to  obtain inform ation fo r developing the ecosystems com ponent o f the vu l­
nerability analysis including ecosystems profile  and im pact o f observed clim ate changes on ecosystems. 
Specific questions are suggested in the tab le  below.
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Ecosystems profile W hat are the main natural assets available in your comm unity?

W hat is the state o f these natural assets (level o f environmental degradation and 
resource depletion)?

Depending on the case study, the fo llow ing  natural resources should be explored:

marine and coastal ecosystems; coastal erosion and inundation

water resources and hydrology; seasonal variation in water availab ility (e.g. 
rivers, groundw ater); water qua lity

forests and vegetation cover, and observed changes

soils and soil nutrient status

land use and drivers o f change

biodiversity

Additiona l questions could be:

W hat is the access o f the com m unity  to  water fo r drinking and irrigation, p roduc­
tive  land (e.g. fo r agricu lture and livestock), or marine resources?

To what extent the com m unity  depends on natural resources fo r livelihood?

Are there any environmental issues in th is com m unity  such as erosion, deforesta­
tion, po llu tion  o f water resources (e.g. from  agriculture), illegal fishing, expansion 
o f agricultural land, 'slash-and-burn' practices?

Im pact o f observed 
clim ate change on 
ecosystems

Explore people's perception fo r changes in local climate. Some examples:

♦ Do you th ink tha t tem peratures are changing? Is it now cooler or warm er than 
before?

♦ How are seasons changing? Is the rainy season ge tting  shorter or longer com ­
pared to  20-30  years ago? Is it raining when it is not supposed to  rain nowa­
days?

♦ Do you th ink tha t sea level is rising? Can you recall if the coastline was w ider 
before? How does th is a ffect your livelihood?

♦ Can you recall some m ajor hazards experienced in your area (e.g. floods, 
droughts, cyclones, heat waves)?

For each o f the observed changes/hazards, ask how this has a ffected the environ­
m ent and ecosystems including:

♦ crops production, fisheries and livestock

♦ soil and land p ro du c tiv ity  (short- and long-term  effects)

♦ water qua lity  and availability, overall access to  water fo r drinking and irriga ­
tion

♦ forests and b iod ivers ity

♦ marine and coastal ecosystems

Afterwards, try  to  find out what does the com m unity  do in response to  the o b ­
served changes and hazards.

How to present the key findings?
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Draw a simple table on a large paper/on a flip  chart and summarize the obta ined inform ation into main points 
using the above suggested outline.

Tool 2: Group in terview  w ith  com m unity  members w ith  focus on socio-econom ic profile, observed climate 
changes and socio-econom ic impacts

What is a group interview?

A group interview  is a type  o f sem i-structured interview, which aims at obta in ing com m unity  level in form a­
tion.

How to facilitate a semi-structured group interview?

♦ Prepare a list o f key issues in advance and select one person from  your g roup to  lead the in terview  (nev­
ertheless, the o ther g roup members can also ask questions)

♦ Use open-ended questions such as 'what', 'why', 'who', 'when' and ask fo r concrete examples; if you have 
questions arising from  the given answers, ask new questions

♦ Try to  involve everyone from  the focus group to  express opinion and share in form ation

♦ Record the answers

What issues should be explored during the group interview?

The objective  o f the interview  is to  obta in in form ation fo r developing the socio-econom ic com ponent o f the 
vu lnerab ility  analysis including socio-econom ic profile  and im pact o f observed clim ate changes on com m u­
n ity  livelihood. Specific questions are suggested in the table below.

Socio-econom ic profile Main productive  sectors (agriculture, fisheries, business/industries)

Level o f household income d iversifica tion and overall food  security o f the com m u­
n ity

Agricu lture  sector profile  in form ation such as:

♦ dom inant form  o f farm ing (small, medium or large farms)

♦ main agricultural production  and level o f crops diversification

♦ econom ic dependency on specific production  (e.g. rice or certain type  o f fish) 

Financial capacity such as access to  credit, loans and insurance.

Social issues such as access to  education and health care, m igration.

Im pact o f observed c li­
mate change on society 
and econom y

Explore people's perception fo r changes in local climate. Some examples:

♦ Do you th ink tha t tem peratures are changing? Is it now cooler or warm er than 
before?

♦ How are seasons changing? Is the rainy season ge tting  shorter or longer com ­
pared to  20-30  years ago? Is it raining when it is not supposed to  rain nowa­
days?

♦ Do you th ink tha t sea level is rising? Can you recall if the coastline was w ider 
before? How does th is a ffect your livelihood?

♦ Can you recall some m ajor hazards experienced in your area (e.g. floods, 
droughts, cyclones, heat waves)?
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For each o f the observed changes/hazards, ask how this has affected the social 
and econom ic life o f the com m unity  including:

♦ income generation and food  security, poverty  levels and m igration

♦ the productive  sectors (e.g. agricu ltura l production  loss in a short- and long­
te rm )

♦ the health o f the population

♦ the access to  education

Afterwards, try  to  find out what does the com m unity  do in response to  the o b ­
served changes and hazards.

Finally, ask respondents who are the most vulnerable people in the com m unity 
such as m inority  groups and people w ith  disabilities, or those living in a flood- 
prone area.

How to present the key findings?

Draw a simple table on a large paper/on a flip  chart and summarize the obta ined inform ation into main points 
using the above suggested outline.

Tool 3: Group in terview  w ith  com m unity  members w ith  focus on infrastructure profile, observed climate 
changes and im pacts on infrastructure

What is a group interview?

A group interview  is a type  o f sem i-structured interview, which aims at obta in ing com m unity  level in form a­
tion.

How to facilitate a semi-structured group interview?

♦ Prepare a list o f key issues in advance and select one person from  your g roup to  lead the in terview  (nev­
ertheless, the o ther g roup members can also ask questions)

♦ Use open-ended questions such as 'what', 'why', 'who', 'when' and ask fo r concrete examples; if you have 
questions arising from  the given answers, ask new questions

♦ Try to  involve everyone from  the focus group to  express opinion and share in form ation

♦ Record the answers

What issues should be explored during the group interview?

The objective o f the in terview  is to  obta in in form ation fo r developing the in frastructure com ponent o f the 
vu lnerab ility  analysis including infrastructure  profile  and im pact o f observed clim ate changes on com m unity 
infrastructure and connectivity. Specific questions are suggested in the table below.
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In frastructure profile Explore the com m unity  infrastructure, including what infrastructure, housing and
public facilities are available, how are they maintained and are they resilient to
clim ate hazards such as floods and droughts. Consider the fo llow ing  categories:

♦ Housing including build ing materials, design and re tro fitting  status

♦ Households access to  water, sanita tion and e lectric ity, e.g. availab ility o f d rink­
ing water in filtra tion  wells, hand/m o tor pumps, tap  water, roo f-top  harvesting 
systems, sanitation facilities

♦ Main sources o f energy and e lectrifica tion  status

♦ W ater infrastructure and facilities such as dams, canals, farm  ponds, irriga tion 
and drainage systems o f agricu ltura l fields

♦ Road infrastructure and accessibility

♦ Flood co n tro l/p ro tec tion  infrastructure  such as drainage systems, dykes, e le­
vated evacuation routes

♦ Disaster-resilient in frastructure fo r storage o f food  and seeds/grains, and 
shelters fo r livestock

♦ Access to, and availab ility and cond ition  o f hospitals and public health centres

♦ Monasteries, Pagoda, schools and o ther com m unity  build ings and m u ltipu r­
pose shelters (e.g. cyclone shelters). Explore w hether these facilities are avail­
able particu la rly  fo r vulnerable g roup like children, women, disabled and e l­
derly persons.

Im pact o f observed c li­
mate change on in fra ­
structure

Explore people's perception fo r changes in local climate. Some examples:

♦ Do you th ink tha t tem peratures are changing? Is it now cooler or warm er than 
before?

♦ How are seasons changing? Is the rainy season ge tting  shorter or longer com ­
pared to  20-30  years ago? Is it raining when it is not supposed to  rain nowa­
days?

♦ Do you th ink tha t sea level is rising? Can you recall if the coastline was w ider 
before? How does th is a ffect your livelihood?

♦ Can you recall some m ajor hazards experienced in your area (e.g. floods, 
droughts, cyclones, heat waves)?

For each o f the observed changes/hazards, ask how th is has affected the housing, 
infrastructure, pub lic facilities and connectiv ity  o f the comm unity. For example: 
Were there many destroyed houses and roads? Was the access to  hospitals and 
schools affected? Did you have access to  water and e lectric ity?

Afterwards, try  to  find  out what does the com m unity do in response to  the o b ­
served changes and hazards.

Finally, ask respondents who are the most vulnerable people in the com m unity  
such as m inority  groups and people w ith  disabilities, or those living in a flood- 
prone area.

H ow  to  p re sen t the key  find ings?

Draw a simple table  on a large paper/on a flip  chart and summarize the obta ined in form ation into main points 
using the above suggested outline.
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Tool 4: Partic ipatory com m unity and risk m apping 

What is participatory mapping?

Partic ipatory m apping is a process o f draw ing a v illage /com m un ity  map based upon inform ation and know l­
edge shared by local people. It is recomm ended tha t women, men, and children from  d iffe ren t social groups 
partic ipate  in th is process.

Partic ipatory m apping could be used to  develop com m unity and hazard/risk maps:

♦ Com m unity m apping is used to  indicate the spatial location o f natural resources (main ecosystem ser­
vices), land-use types (e.g. forest area, agricultural fie lds and residential areas), im portan t com m unity 
assets and infrastructure (e.g. roads, bridges, energy grid, water infrastructure and utilities), and other 
features.

♦ Hazard/risk m apping could be viewed as an extension o f com m unity  mapping. It illustrates the haz­
ard-prone locations, as well as people, ecosystems and assets most at risk o f hazards such as floods. 
O ther inform ation tha t could be m apped include: safe areas/route to  safe areas, and local capacities 
such as rescue posts.

How to facilitate a participatory mapping?

♦ Using the prin ted map and transparent paper, ask people to  draw the map on the ir own. However, p ro ­
vide guidance w ith  your questions and stim ulate discussions on im portan t issues.

♦ Ask people to  provide examples as much as possible

♦ W hile com m unity  is draw ing the map, w rite  down in detail what people say because th is inform ation will 
be used in the vu lnerab ility  assessment.

What issues should be explored through the mapping exercise?

The objective  o f th is exercise is to  create a spatial p rofile  o f the community, including to  illustrate the expo­
sure o f people, ecosystems, assets, and in frastructure to  hazards and clim ate change impacts (e.g. sea level 
rise)

The fo llow ing  specific issues could be drawn on the map:

♦ Spatial location o f natural resources and main ecosystem services

♦ Land-use types (e.g. forest area, agricultural fie lds and residential areas)

♦ Im portan t com m unity  assets and in frastructure (e.g. roads, bridges, energy grid, water infrastructure and 
utilities)

♦ Location of/access to  cyclones/em ergency centres

♦ O ther features: location of/access to  markets, schools, health facilities

♦ Most at risk locations, assets and people, based upon com m unity 's experience from  past disasters.

In addition, you can co llect o ther inform ation relevant to  support the developm ent o f in frastructure and con­
nectiv ity  profile  o f the comm unity. More specifically, com m unity members could be asked to  share their 
know ledge and experience related to:

k
* C onnectiv ity challenges during seasonal floods ( if relevant to  the case study)

♦ Access to  early-warning systems.

♦ Access to  te lecom m unications (radio, television and the In ternet)

♦ Access to  e lec tric ity  and main sources o f energy (e.g. hydropow er energy, w ood harvesting)
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How to present the key findings?

♦ Together w ith  the produced map, prepare a sum m ary o f the obta ined inform ation in the form  o f bullet 
points (e.g. on a flip  chart).

Tool 5: Developing com m unity seasonal calendar to  iden tify  observed clim ate changes and im pacts on live­
lihood

What is a community seasonal calendar?

Developing a seasonal calendar toge ther w ith  com m unities is a useful too l to  iden tify  how recent climate 
changes a ffect com m unity  livelihood. The calendar could be developed by draw ing a simple table  on a large 
piece o f paper/flip  chart as shown below.

Season (length) Key events 
(annual cycle)

Typical climate Observed changes j Observed
impacts

Hot season (March-May)
W et season (June-October)
Cool season (November- 
February)

. .  .

i 1

How to facilitate the process of developing community seasonal calendar and what issues should be ex­
plored?

Draw the above table and ask people to  list:

♦ Key events (column tw o), which relate to  any sign ificant fo r the life o f a com m unity  event during a 
year such as p lanting and harvesting, s ta rt o f school year or seasonal income generating o pp o rtu n i­
ties. Ask w hat do men and wom en do, as well as children and elderly, th roughou t com m unity 's annu­
al cycle.

♦ Climate ind icators (columns three and fou r) could be temperatures, tim ing  and in tensity o f rainfall, 
w ind patterns, and types and occurrence o f hazards. For example, to  explore th is you can ask the 
fo llow ing  questions:

- Do you th ink tha t tem peratures are changing? Is it now cooler or warm er than before?

- How are seasons changing? Is the rainy season ge tting  shorter or longer compared to  20-30 
years ago? Is it raining when it is not supposed to  rain nowadays?

- Do you th ink tha t sea level is rising? Can you recall if the coastline was w ider before? How does 
th is a ffect your livelihood?

- Can you recall some m ajor hazards experienced in your area (e.g. floods, droughts, cyclones, 
heat waves)?

♦ Observed impacts relate to  any hardship or loss experienced by com m unity  as result o f observed 
changes such as d isruption o f the annual events cycle. For example, a sh ift/change in seasonal p a t­
terns could a ffect the grow ing period, while annual floods may d isrup t access to  school and affect 
small-scale producers. Ask about im pacts on:

♦ Im pact on ecosystems (e.g. forest, soil, water resources)

♦ Productive sectors (e.g. agriculture, fisheries, livestock, local p roduction )

♦ Transportation and connectiv ity  (e.g. access to  markets, schools, health services)

♦ Access to  water and energy

♦ Health and social impacts (e.g. im pacts on the poorest households, on women and children)
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Remember:

♦ The objective  is to  identify  how recent clim ate changes a ffect com m unity  livelihood

♦ Ask guid ing questions but leave com m unity  members to  fill the table  on the ir own

♦ Ask people to  provide examples as much as possible

♦ W hile com m unity  is filling  the calendar, w rite  down in detail what people say because th is in fo r­
m ation w ill be used in the vu lnerability  assessment at a later stage.

How to present the key findings?

Together w ith  the produced calendar, prepare a sum m ary o f the obta ined inform ation in the form  o f bullet 
points (e.g. on a flip  chart).

Tool 6: Focus group discussion w ith  com m unity members (wom en and girls) to  explore gender roles and 
vulnerabilities

What is a focus group discussion?

Focus group discussion is a type  o f sem i-structured interview, which aims at discussing a specific top ic  in 
detail w ith  a small group o f persons who are well fam iliar w ith  the top ic  o f interest.

How to facilitate a focus group discussion?

♦ Prepare a list o f key issues in advance and select one person from  your group to  lead the in te r­
view (nevertheless, the o ther g roup members can also ask questions)

♦ Use open-ended questions such as 'what', 'why', 'who', 'when' and ask fo r concrete examples; if 
you have questions arising from  the given answers, ask new questions

♦ Try to  involve everyone from  the focus group to  express opinion and share in form ation

♦ Record the answers

What issues should be explored during the focus group discussion?

The objective o f the discussion is to  understand gender roles in the com m unity  and iden tify  vulnerabilities 
and needs o f both  men and women. Guiding questions are outlined below.

Understanding liveli­
hood to  create com m u­
n ity  profile

W hat are the main labour-related activ ities in your comm unity?

W hat kind o f work men do? Is it paid? How much?

W hat do women do, and are they paid? How much?

The fo llow ing  aspects could be considered:

♦ Productive roles: paid w ork (e.g. agriculture, em ploym ent and o ther in­
com e-generating activ ities), subsistence production

♦ Reproductive roles: dom estic w ork (water, fuel, cooking, market), ch ild ­
care and care o f the sick and elderly

♦ Com m unity-re la ted activ ities /du ties
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W hat are the main livelihood assets available in your com m unity?

W ho has access to  these resources -  both men and women? How and why?

The fo llow ing  aspects could be considered:

♦ Human assets: such as health services, education, skills /tra in ing

♦ Natural assets: land, water, forest, fish, ecosystem services

♦ Social assets: e.g. social networks, vo luntary groups

♦ Physical assets: housing and basic infrastructure  (e.g. water, energy), 
transportation, com m unications

♦ Financial assets: e.g. credit, loans, insurance

W ho takes im portan t decisions in your com m unity?

Are women involved in com m unity  decision-m aking? If 'no', why? If 'yes' in what 
way? (e.g. decision on the managem ent o f resources and com m unity  planning 
process)

Assessing current 
vu lnerability

W hat happens when there is flood /d rough t?  How is the com m unity  affected? 

How are men affected? How are women, e lderly and children affected?

W hat men usually do in such case? W hat about women? W hat are the ir roles?

Assessing fu ture  vu lner­
ab ility

W hat would happen in fu tu re  when the local clim ate is ge tting  warmer, and rainfall 
is changing (and sea level is rising)?

How would th is a ffect men? W hat about women? Why?

Identify ing needs Given the expected clim ate change, w hat are the needs o f your com m unity? W hat
would help you to  reduce the im pact o f clim ate change?

W hat do women need? W hat do men need?

The fo llow ing  aspects could be considered:

♦ Women's and men's needs to  perform  the ir p roductive  (labour- and in­
com e-related) and reproductive  (fam ily care) roles under the challenges of 
clim ate change

♦ Long-term  strateg ic perspective related to  transform ation o f gender roles in 
fam ily and com m unity such as increased access to  decision-m aking and re­
sources

How to present the key findings?

Draw a simple table  on a large paper/on a flip  chart and summarize the obta ined in form ation into main 
points using the above table.

Tool 7: Developing a Potential Im pact Pathways graph 

What is a Potential Im pact Pathways graph?

Potential Im pact Pathways graph is a visual presentation o f the com plex relationship between projected 
clim ate changes, potentia l hazards and m ultip le  prim ary and secondary impacts.

How to facilitate the process?

W orking in small groups, stim ulate discussion using open-ended questions such as these suggested below.

■ W hat would happen in fu ture  when the local clim ate is ge tting  warmer, and rainfall is changing (and sea 
level is rising)?
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■ How would th is affect:

♦ environm ent and natural resources such as land/soil, water, forests, fish, etc.

♦ agricu lture  and food  security

♦ local production, income and m igration
♦ access to  water and energy, and o ther services such as transporta tion  and education
♦ health o f people

♦ How would th is a ffect men? How would th is a ffect women? How would th is a ffect e lderly and ch il­
dren?

Note: Annex II o f th is manual could be used as a reference on potentia l impacts.

Tool 8.1: Developing a list o f potentia l adapta tion options

How to facilitate the process?

W orking in small groups, stim ulate discussion using open-ended questions such as these suggested below. 
Try to  capture all relevant sectors such as environm ent and agriculture, infrastructure and local businesses, 
health and education.

Given the expected clim ate change, what are the needs o f your com m unity? W hat would help you to  reduce 
the im pact o f clim ate change? W hat is your vision fo r your future?

What do women need? What do men need?

Note: Annex III o f th is manual could be used as a reference on CCA options.

References:

M inistry o f Natural Resources and Environm ent o f Lao PDR (2016). Com m unity-Based Disaster Risk Reduc­
tion  Manual in Lao PDR. Available at: h ttp ://w w w .adpc.ne t/igo /ca tegory/ID 1020/doc/2016-m Q H t38-AD PC - 
CBDRR_Manual_Lao_PDR_.pdf.

V.4 Participant guiding notes and tools for vulnerability assessment (lab analysis): Module 3/Session 3.2

Activities

Activity 2.1. Synthesis of field exercise findings and use of secondary data to complement township profile

© 1-2 hours

■ Each group, as d iv ided during the fie ld  work, should develop a sum m ary o f find ings ( if possible using 
com puters)

■ Group 2 (socio-econom ic analysis) could use secondary data and generate graphs to  show population 
data disaggregated by sex and age, level o f education com pleted, income per capita, and em ploym ent 
rate.

http://www.adpc.net/igo/category/ID1020/doc/2016-mQHt38-ADPC-
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Activity 2.2. Assessing current vulnerability to climate change and hazards

© 2 hours

■ Considering the synthesis in form ation prepared by each group, discuss (in groups and then in plenary) 
and come up w ith  a list o f observed clim ate changes as stated by com m unity members. Regional obser­
vations data w ill be provided by Facilitator.

■ Once the inform ation on observed clim ate changes is summarized, discuss firs t in groups and then in 
plenary, which are the most vulnerable sectors, locations and groups based upon the outcom e o f A c tiv ­
ity  2.1.

Com plete th is task as follows:

♦ First, draw a table o f three columns to  d iv ide environment, socio-econom ic and infrastructure com ­
ponents o f vulnerability. Iden tify  key bullet points to  describe the im pact o f clim ate change on each 
o f the three components.

♦ Second, identify  which sectors, people and locations have been m ost im pacted from  recent c lim atic 
stress, an outline  why. Here include the find ings from  the gender analysis as well.

♦ Third, list non-clim atic factors which have exacerbated the severity o f clim ate change im pacts (e.g. 
deforestation, expansion o f agricultural land)

♦ Forth, list the current practices used by the com m unity  to  respond to  clim ate change and hazards.

■ The next step is developing a vu lnerab ility  index fo r the case study. Tool 8 w ill guide you th roughou t the 
process.

Activity 2.3. Assessing future climate change risk and scenario development

© 2 hours

■ Refer to  the Potential Im pact Pathway 2050 developed toge ther w ith  the community.

■ Discuss in groups and in p lenary fu ture  clim ate risk using the graph as a starting  po in t but considering 
the com m unity  profile  and current vulnerabilities identified  during A c tiv ity  2.2.

■ Develop three scenarios: Business as usual, low  investm ent (m ainta in ing current living standard) and 
high investm ent (resilient developm ent). Discussion should focus on required response and im pact (con­
sequences) under each scenario. Draw your ideas on a flip  chart.

Activity 2.4. Developing a long list of adaptation options

© 1-2 hours

■ Divide into three groups based upon your sectoral expertise as follows:

♦ Environm ent and ecosystems including agricu lture (fisheries, livestock and crops production), fo r ­
estry, water, o ther ecosystems and tourism

♦ Socio-econom ic sectors

♦ Infrastructure, connectiv ity  and human settlem ents

■ Develop a long list o f CCA options. Incorporate the suggestions provided by the com m unity during the 
fie ld  visit.
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Tool 8.2: Developing Com m unity Vulnerability  Index

What is vulnerability index?

Vulnerability index is a measure o f vu lnerab ility  to  clim ate change and hazards used as a too l fo r identify ing 
and prio ritiz ing  vulnerable locations, sectors and groups, among others.

How to develop a vulnerability index?

Step 1: Open the data provided by Facilitator. The fo llow ing  ind icators tha t correspond to  key factors o f vu l­
nerab ility  w ill be used in th is exercise:

♦ Exposure to  hazards: exposure to  floods

♦ Ecosystem com ponent: access to  drinking water

♦ Socio-econom ic com ponent: level o f education com pleted

♦ Infrastructure: type  o f housing units

Step 2: Group the data values o f each variable into four categories as shown below: 1 to  measure the lowest 
and 4 the highest level o f vu lnerab ility  cond itioned by the respective variable.

Exposure to 
floods 

(exposure)

Location in a rain-
fed area

Access to drinking water 
(ecosystem)

50% households having ac­
cess to  surface water and 
50% having access to  
g roundw ater

Level of education 
completed 

(socio-economic)

75-100% population 25 
years and over w ith  high 
school, d ip lom a or voca­
tional tra in ing com p le t­
ed

Type of housing units 
(infrastructure)

0-25% houses built 
w ith  local materials

2 Location close to 
a seasonal stream

0-25% households having 
access to  surface water

50-75% population 25 
years and over w ith  high 
school, d ip lom a or voca­
tional tra in ing com p le t­
ed

25-50% houses built 
w ith  local materials

Location in a 
3  flood-p rone  area 

(riverbank area)

50-75% households having 
access to  surface water

25-50% population 25 
years and over w ith  high 
school, d ip lom a or voca­
tional tra in ing com p le t­
ed

50-75% houses built 
w ith  local materials

75-100% households having 
access to  surface water

0-25% population 25 
years and over w ith  high 
school, d ip lom a or voca­
tional tra in ing com p le t­
ed

75-100% houses built 
w ith  local materials

1
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Step 3: Compute vu lnerab ility  index using the fo llow ing  formula:

Vulnerability Index = X (ecosystem, socio-economic, infrastructure values) x X (exposure values)

Note: 'Value' refers to  num ber o f ca tegory (1,2,3 and 4).

Example:

Refer to  Table 3. Assume that: (i) village A  is located close to  a seasonal stream (i.e. vu lnerability  
ca tegory 2); (ii) 50-75% o f the households have access to  surface water (vu lnerab ility  ca tegory 3); 
(iii) only 0-25% o f the population have com ple ted education (vu lnerab ility  ca tegory 4); and (iv ) 5 0 ­
75% o f the houses are bu ilt w ith  local materials and hence are not clim ate resilient (vu lnerab ility  
ca tegory 3).

Vu lnerability Index fo r village A  = (3+4+3) x 2=20

Im p o rta n t: The objective o f th is exercise is to  dem onstrate how to  develop a vu lnerab ility  index. In practice, 
vu lnerab ility  indices are used fo r a comparison. For instance, a fter calculating vu lnerab ility  index fo r each 
village in a township, ranking o f the most vulnerable locations could be easily perform ed. This w ill enable 
vu lnerab ility  assessment teams to  iden tify  most a t-risk villages.

V.5 Participant guiding notes and tools for strategic adaptation planning exercise: Module 4/Session 4.2

Activities and methods

Activity 1. Defining key issues in township based upon vulnerability assessment results and SWOT analysis

© 2 hours

■ Start th is a c tiv ity  w ith  an overview o f findings from  the vu lnerab ility  assessment.

■ Divide into three groups (as in A c tiv ity  2.4/Session 3.2):

♦ Environm ent and ecosystems including agricu lture (fisheries, livestock and crops production), fo r ­
estry, water, o ther ecosystems and tourism

♦ Socio-econom ic sectors

♦ Infrastructure, connectiv ity  and human settlem ents

■ Each them atic  g roup should iden tify  key issues in the ir area o f expertise based upon the vulnerability
assessment results.

Example:

♦ Ecosystem issue: Shorter monsoon season and higher tem peratures resulting in water shortage fo r 
agricu lture  and drinking

♦ Socio-econom ic issue: Shorter monsoon season and higher tem peratures decrease crop production 
and increase livestock death

♦ In frastructure issue: Shorter monsoon season and higher tem peratures give less tim e to  co llect rain 
w ater and increase evaporation

■ W orking still in groups, conduct a SWOT analysis. Use Tool 9 fo r guidance

■ A t the end, each group should record the find ings and present them  to  the large group.
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Activity 2. Converting key issues into strategic objectives and specific actions

© 2 hours

■ Each them atic  g roup should convert issues into objectives, w riting  each on a note card.

Note: How to  convert an issue into objective?

Converting an issue into objectives relate to  expressing how you would like to  address (manage, 
m inim ize or m itigate) the issue. This is done by com bin ing an action verb tha t describes a d irection 
o f preference (e.g. “ increase” , “ reduce” , “ m axim ize” ), w ith  a descrip tion o f the subject (e.g. “ reduce 
risk o f coastal storm  surges” , “ improve soil qua lity ” or “ reduce farm er's dependency on rice p ro ­
duc tion ” ).

■ Organize the identified  objectives into higher and lower levels (i.e. main strateg ic objectives and sub-ob ­
jectives).

■ Having clear hierarchy o f objectives, agree upon 1 main strateg ic objective  and 2-3 specific objectives 
(sub-objectives).

Example: Selected strateg ic and specific objectives identified  fo r Labutta Township

Strategic objective  1 (ecosystem): Maintain and enhance healthy ecosystem to  support living standards 

Specific objective: Protect natural resources to  support agricu lture  and fishery

Strategic objective  2 (socio-econom ic): Enhance socio-econom ic conditions by d iversify ing production

Specific objective: Learning new skills to  increase em ploym ent opportun ities  in o ther sectors.

Strategic objective  3 (in frastructure): Ensuring people o f Labutta have access to  resilient infrastructure  to  
p ro tect people and support developm ent

Specific objective: Increase coverage o f hazard-resistant infrastructure

■ In the next step, each group should identify  short list o f adaptation actions by referring to  the long list 
o f CCA options identified  previously (during vu lnerab ility  assessment exercise). These actions should be 
linked to  each specific objective. Use d iffe ren t colours sticky notes to  indicate the type  o f ac tiv ity  as 
follows:

♦ m anagement

♦ investm ent

♦ capacity-build ing/awareness
♦ research/analysis

Note: In case actions from  the long list remain uncategorised, discuss w hether objectives are still relevant 
and if fu rthe r objectives are required. Elim inate options tha t are not feasible or realistic given the capacity of 
the community.

Outcome o f ac tiv ity  1: A t the end o f th is step, a short-lis t o f options should be identified.

Activity 3. Prioritize CCA actions

© 2 hours

W orking in them atic  groups as in the previous activity, assess each action (under your them atic  objective) 
against p rio ritiza tion  criteria by assigning score from  1 to  5, whereas score 5 indicates the highest priority. 
Com pute to ta l score fo r each adapta tion action, rank all options and review the results to  ensure the ir accu­
racy. Use Tool 10 fo r guidance.

■ Select one group m em ber to  present results.
■ Jo in tly  w ith  the o ther groups prepare a final list o f CCA actions based upon the p rio ritiza tion  exercise.
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Tool 9: SWOT Analysis

Component

Socio-econom ic

Infrastructure

Ecosystem

Strengths

List any features 
o f the com m unity 
tha t could be used 
to  achieve adapta­
tion  objectives 
such as presence 
of/access to 
natural resources, 
and capacities 
(human, financial, 
technical).

Weaknesses

List any character­
istics tha t could 
lim it CCA, e.g. lack 
o f technical know l­
edge and financing, 
poverty, inadequate 
in frastructure and 
environmental 
deterioration.

Opportunities

List any features that 
create a ground fo r 
new developm ents 
such as potentia l fo r 
in troduction  o f renew­
able energy, potentia l 
fo r creating jobs in the 
industry sector, or 
potentia l fo r forest 
restoration.

Threats

List any factors 
tha t pose barriers 
to /o r  can under­
mine c lim ate-resil­
ient developm ent 
such as land 
tenure, or expan­
sion o f industries 
tha t harm the 
environm ent (e.g. 
logging)

Tool 10: P rioritization o f CCA actions

Step 1: Develop a table, which contains the identified  in the previous steps Strategic Outcomes, Expected 
Results and Actions (i.e. short list o f adapta tion options) as shown below.
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Step 2: Assess each action against the five criteria and assign score to  each action under each criterion (e.g. 
1 -  the lowest, and 5- the highest score). Higher score suggests higher priority. For instance, construction of 
cyclone shelter could have score 1, which indicates high cost tha t tow nship  may not be able to  afford.

The criteria to  assess and p rioritize  CCA actions are:

Cost
Key question: Can th is tow nsh ip /com m un ity  a fford  th is option, and will it bring enough benefits re l­
ative to  the cost o f im plem enting it?

Feasibility
Key question: Is the technology readily available and w ill the design, im plem entation and operation 
o f the action be possible and w ith in  the capacity o f com m unities and local government?

Community acceptability
Key question: W ould local people accept th is action and have ownership o f it?
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Adaptation effectiveness
Key question: How well would th is action work in build ing resilience to  clim ate change (relative to 
o ther options)?

Benefit anyway (no regret)
Key question: W ould it bring o ther developm ent benefits (e.g. raising income, im proving education, 
delivering more services)?

Speed
Key question: Can the action be im plem ented in a short-term ? Will it take long to  bring adaptation 
benefits?

Step 3: Com pute the to ta l score fo r each action and rank all options.

Step 4: Review the results and ensure the ir accuracy. Discuss the strateg ic value o f each option  against the 
to ta l score and make final selection o f p rio rity  actions. For example, build ing cyclone shelter could have 
lower score due to  the high cost o f intervention. Nevertheless, it could be o f strateg ic im portance fo r com ­
m unity 's resilience and hence prioritized.

Step 5: Verify if the p rioritized  actions address the most vulnerable sectors, locations and groups (women, 
children, o ther m arginalized groups), identified  through the vu lnerab ility  assessment.

Step 6: Develop a final list o f CCA actions based upon the outcom es from  the prio ritiza tion  exercise.
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