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PREFACE

M ya n m a r is a m o ng  the w o rld 's  m ost vu lne rab le  countries to  na tura l hazards.

The rugged and frag ile  te rra in  o f its h illy  and m oun ta inous  northern reg ion and 

the rem oteness o f the northern states m ake this pa rt o f the country pa rticu la rly  

vu lne rab le  to  disasters, resource scarcity, and the im pacts o f c lim ate  change.

The peop le  o f M yan m ar are regu la rly  exposed to  m u ltip le  c lim a te -in du ced  disasters 

such as flash floods  and landslides, d roughts , and strong w inds. Lim ited access 

to  in frastructure and dependence on clim ate-sensitive  sectors such as ra in -fed  

a g ricu ltu re , which has low  s o c io -e co n o m ic  returns, fu rthe r weakens the ir ab ility  to 

w ithstand and recover from  shocks.

There is strong evidence tha t c lim ate  change is a ffecting  M yanm ar. These 

changes w ill con tinue  to  im p ac t the country over the com ing  decades, and  unless 

urgen t action  is taken a t n a tion a l, reg io na l, and loca l levels, peop le  w ill suffer 

d isp roportiona te ly . The In te rna tiona l C entre fo r Integrated M ou n ta in  D eve lopm ent 

(IC IM O D ), w ith gu id ance  from  the M in is try  o f N a tu ra l Resources and Environm ent 

C onserva tion  (M oNREC) and in c o lla b o ra tio n  w ith U N -H a b ita t, conducted  a 

com prehensive  study in H akha Township, the cap ita l o f C h in  State, M yanm ar, 

to  assess the vu lne rab ility  o f its ecosystem, in frastructure, and soc io -e co n o m ic  

cond itions  in re la tion  to  present and pro jec ted c lim a tic  cond itions. The find ings o f 

this study ind ica te  an increase in tem pera tu re  by + 1 .5 —2 .7  C, increased num ber 

o f ho t days (1 7 days/year), few er ra iny days, and an increase in to ta l annua l 

p rec ip ita tion  by 23%  under RCP 8 .5  by 2 0 5 0 . The po ten tia l im pacts o f these 

changes inc lude  heavier rains and  floo ds , m ore  he a tw a ves , s tronger w inds/storm s, 

and increased d rough t. Due to  these c lim ate  events, m ore  frequen t landslides, loss 

o f fa rm la n d  and crops, hum an health issues, increased pest and  disease infestations

Hla Maung Thein
D irec to r G enera l

Environm enta l C onse rva tion  D epa rtm en t (ECD)

M in istry  o f N a tu ra l Resources and Environm enta l C onse rva tion  (M oNREC)



in crops and an im a ls , w a te r shortages, and  the destruction o f houses, roads, and 

o ther in frastructure  are foreseen.

C o ns ide ring  these pred ic ted im pacts, H akha Township needs u rgen t adap ta tion  

p lann ing  supported  by strong sc ientific  analysis and evidence th a t w ill he lp bu ild  its 

resilience. This repo rt provides insights in to  the need fo r  b u ild in g  the resilience o f 

H akha Township. These insights ho ld  true fo r m ost o ther h illy  states in M yanm ar.

To sup po rt M yan m ar in addressing c lim ate  change issues, the M yan m ar C lim a te  

C h ange  A llian ce  (M CC A) was launched in 201 3 w ith sup po rt from  the G lo b a l 

C lim a te  C h an ge  A llian ce  (G C C A ). It is be ing  im p lem ented  by the U n ited N ations 

Hum an Settlem ents P rogram m e (U N -H ab ita t) and  the U n ited N ations Environm ent 

Program m e (UN  Environm ent) in coo pe ra tion  w ith the E nvironm ent C onservation  

D epa rtm en t (ECD) a t M oN R EC . As the key ach ievem en t o f this M C C A  Program m e, 

M yan m ar C lim a te  C h ange  Policy, Strategy and M aster Plan (2 0 1 8 -2 0 3 0 ) have been 

just recently issued.

IC IM O D  supported  the M C C A  in fillin g  gaps in M yan m ar's  ea rlie r Local A da p ta tio n  

Plans, w h ich looked  a t the coasta l and a rid  zones -  by con textua liz ing  a vu lne rab ility  

assessment fram ew ork  fo r  up lands and hill states, as a step tow ards p re pa ra tion  o f 

M yan m ar's  NAP The w o rk  was done  under the S upport to  Rural L ivelihoods and 

C lim a te  C h an ge  A da p ta tio n  in the H im a laya  (H im alica) In itia tive, which was funded 

by the European U n ion.

We believe th a t the fram ew ork  ap p lied  in this report, which specifica lly  analyzes 

vu lne rab ility  to  c lim a te -in du ced  disasters such as landslides and flash floods , w ill 

con tribu te  to  m aking  M ya n m a r's  o n g o in g  NAP process m ore  com prehensive.

David Molden, PhD
D irec to r G enera l

In te rna tiona l C entre fo r  In tegrated M ou n ta in  D eve lopm ent (IC IM O D )



EXECUTIVE SUMMARY

This assessment analyses the vulnerability of the 

ecosystem, infrastructure, and socio-economic 

conditions in Hakha Township located in Chin State, 

Myanmar in relation to present and projected climatic 

conditions. It concludes that the current vulnerability 

of Hakha Township is high, and with 

the predicted changes in climate, decision 

makers in Hakha Township w ill need to plan for 

increased flash floods and landslides, strong winds, 

increased temperature, and erratic rainfall with 

greater amounts of rain within a shorter monsoon 

season. Based on these findings, required actions 

for building resilience over the medium to long term 

are proposed in this report.



In 201 7 -1  8 the M ya n m a r C lim a te  C h an ge  A llian ce  (M C C A ), im p lem ented  by U N - 

H a b ita t and U N -E nv ironm ent, in partnersh ip  w ith the M in is try  o f N a tu ra l Resources 

and Environm ental C onse rva tion  and in c o lla b o ra tio n  w ith the In ternationa l 

C entre  fo r  Integrated M ou n ta in  D eve lopm ent (IC IM O D ), conducted  a de ta iled  

c lim ate  change vu lne rab ility  assessment o f H akha Township, which is loca ted  in 

the m oun ta inous  C h ina  State o f M yanm ar. C h in  State spans 36 ,01  9 km 2 and is 

bo rde red  by S aga ing D ivision and M ag w a y D ivision to  the east, Rakhine State to  the 

south, Bangladesh to  the south-west, and the Ind ian states o f M izo ram  to  the west 

and M a n ip u r to  the north (Figure 1). The cap ita l o f the state is in H akha and the 

po p u la tio n  is app rox im a te ly  4 7 8 ,8 0 1  as per the 201 4 Census.

The present study analyses curren t vu lne rab ility  and predicts fu ture  vu lne rab ility  o f 

H akha Township by p ro jec ting  fu ture  changes in c lim ate  fo r a pe riod  up to  2 0 5 0 .

O n  this basis, scenarios th a t describe the po ten tia l im p a c t o f c lim ate  change and 

a d a p ta tion  so lu tions to  avo id  the worst-case fu ture  scenario  are proposed . These 

so lu tions have been com p ile d  a fte r several consu lta tions w ith loca l com m unities 

and decis ion m akers fo llo w in g  a bo tto m -up  ap p ro ach . The study a lso describes 

the expected outcom es and results, and  p rio rity  activities iden tified  by com m unities 

du rin g  the course o f the assessment. W e use dow nsca led c lim ate  pro jec tions tha t 

were deve loped using IC IM O D  datasets a t a 1 0  x 10 km grid  fo r  p red ic ting  c lim ate  

change im pacts fo r the pe riod  up to  2 0 5 0 . The pro jec tions show  an increase in 

tem pera tu re  by as m uch as 1 .7°C  in 2 0 5 0 . Rainfall patterns are a lso pred ic ted  to 

change, w ith a possib le increase in to ta l annua l ra in fa ll by 1 5 0 -3 0 0  m m  and a 

shorten ing o f the ra iny season th a t w ill b ring  m ore  frequ en t heavy ra in fa ll events.

This w ill lead to  an increase in flash floods  and  landslides tha t can dam age  

in frastructure such as hum an settlements and basic fac ilities. Shorten ing o f the 

ra iny season, increasing surface runoff, and  increased eva po ra tion  due to  h igher 

tem pera tu re  in fu ture  c lim a tic  scenarios m ay intensify and m u ltip ly  d ro u g h t events,



posing the th rea t o f fo o d  and w a te r scarcity and 

u n de rm in ing  de ve lopm e n t efforts.

The study dem onstra tes tha t H akha Township is 

currently  vu lne rab le  to  present c lim ate  cond itions, 

and its vu lne rab ility  w ill increase greatly  under fu ture  

c lim ate  change scenarios. This is m a in ly  due to  the 

curren t s o c io -e co n o m ic , in frastructure, and eco lo g ica l 

system cond itions , and the expected im pacts o f c lim ate  

change on these systems.

Three Possible Adaptation Scenarios for the 
Period up to 2050

1. In the Business as Usual (BAU) scenario , au thorities  

and  com m unities  do  no t recogn ize the urgen t 

need to  address d iffe ren t aspects o f vu lne rab ility  

a ris ing  due to  pred ic ted c lim ate  change. There fore, 

changes in c lim ate  m ay have an exponentia l effect 

on the Township, analyzed in this repo rt under 

three systems -  ecosystems, so c io -e cono m ic , 

and  in frastructure  -  u ltim ate ly  a ffec ting  peop le 's  

live lihoods , health , and  safety by 2 0 5 0 . In this 

scenario , insuffic ien t know ledge  o f p red icted 

c lim ate  change im pacts and in tegra tion  o f such 

know ledge  in p lann ing  negates m id - to  long -te rm  

p lann ing . Decisions are taken to  respond to  sho rt­

term  needs such as excessive tim be r extraction 

fo r bu ild in g  houses, c learing  o f forests fo r  sh ifting 

cu ltiva tion  practices, constructing  in frastructure  in 

areas a t high risk o f disasters, o r fa ilin g  to  construct 

res ilient houses w ith s torm -resis tant techniques, etc. 

w ith o u t cons idering  the long -te rm  consequences. 

U nder this scenario , live lihoods, in frastructure, and 

env ironm en ta l cond itions  w ill no t a llo w  peop le  

to  im prove  liv ing  cond itions in the tow nsh ip . In
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a d d itio n , p ro jected changes in c lim ate  w ill in te ract 

w ith and exacerbate existing vu lne rab ilities , and 

new, unforeseen vu lne rab ilities  m ay a lso em erge in 

the process.

2 . Resilience is b u ilt to  m a in ta in  current liv ing 

standards scenario , in w h ich the tow nsh ip  and 

com m unities  recogn ize the u rgen t need to  take 

ac tion , bu t a lso recogn ize investm ent, tim e, 

econom ic , techn ica l, and skill constra in ts. In this 

scenario , an a d a p ta tion  p lan is ad op te d , and 

activities th a t can be im p lem ented  w ith o u t la rge 

investm ents are consistently undertaken , such as the 

p ro tection  o f the env ironm en t, the streng then ing o f 

eco no m ic  associa tions to  create a m ore  resilient 

and diversified live liho od  and  incom e, and the 

in tegra tion  o f m easures fo r res ilient in frastructure. 

U nder this scenario , decis ions on land use and 

to w n -p la n n in g  w ou ld  need to  take in to  accoun t 

cu rren t and pro jected c lim ate  risks, to  prevent

risk and vu lnerab ility , e .g ., choos ing  sites with 

low  disaster risk fo r  fu tu re  in frastructure. In this 

scenario , the tow nship and com m unities  are ab le  

to  plan the ir ad a p ta tio n  needs cons idering  c lim ate  

constra in ts, and  com m un ica te  them  to  the districts, 

states and reg ions, N G O s , and deve lopm en t 

partners. This scenario  is the m in im um  requ ired 

to  prevent increased vu lne rab ility  and to  enab le  

con tinued  deve lopm ent.

3. Resilience is b u ilt th a t enab les eco no m ic  and  socia l 

deve lopm en t despite changes in c lim ate  by 2 0 5 0 , 

cons idering  the d iffe ren t vu lne rab ilities  o f men 

and w om en. There is effective stra teg ic  p lan n in g , 

co o rd in a tio n  and m on ito rin g , and adequa te

tim e and resources are a llo ca ted  -  no t on ly  to
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m ain ta in  basic safety cond itions  bu t a lso to  ach ieve 

susta inab le  deve lopm en t goals. Based on this 

assessment, the first o f  its k ind in H akha Township, 

p lan n in g  w o rk  tha t fo llow s is stra teg ic, and guides 

tow nsh ip  p lan n in g  and bu dge t expenditu re to  the 

d is tric t and o the r au thorities. It requires investm ent 

from  na tiona l au thorities  and in te rna tiona l

partners to  ach ieve three m ain results: 1) a healthy 

ecosystem is m a in ta ined  and enhanced to  pro tect 

and p rov ide  ecosystem services fo r  p e o p le ;

2) a d iversified, inclusive, and  res ilient econom y 

is susta ined to  im prove  the eco no m ic  cond itions 

o f the tow nsh ip ; 3) res ilient in frastructure  and 

connectiv ity  are set up to  p ro tec t and enab le

peop le . In this scenario , efforts are susta ined in an 

inclusive m anner over a long pe riod  o f tim e, and 

by a num be r o f actors, bu t pa rticu la rly  the loca l 

and na tiona l governm ent.
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PURPOSE OF THE REPORT

2



The purpose of this report is to help decision makers in 

Hakha Township, in Chin State, and at the national level 

understand risks related to climate change for the period 

up to 2050 , plan accordingly, and channel investments 

to build resilience for both the short and long term.

To achieve this, the study focuses on the current 

vulnerability of Hakha Township in the following three 

sectors: ecosystem, infrastructure, and socio-economic 

conditions along with governance and administration 

mechanisms. The study predicts changes based on 

climate change projections for the period up to 2050, 

and anticipates further vulnerability of Hakha Township 

in the future.

On this basis, the report envisions future scenarios 

for the township affected by climate change, with 

downscaled climate projections under two different 

representative concentration pathways (RCPs) i.e. RCP 

4 .5  and RCP 8.5 as per the Fifth Assessment Report



(AR5) of the Intergovernmental Panel on Climate 

Change (IPCC), 2015.

Finally, it provides recommendations for building the 

resilience of Hakha Township to avoid a severe future 

scenario. These are based on the results of a planning 

exercise conducted with communities and authorities in 

Chin State to prepare a local resilience and adaptation 

plan, with expected outcomes and results for resilience 

building, and prioritized activities identified and listed 

by communities during the course of the assessment.

The report draws on information that is readily 

available, such as disaggregated census data, or 

on information that is easy to obtain through desk 

review and consultations. The indicators chosen for the 

vulnerability index are simple and are available from 

the census data. Thus the study can serve as a baseline 

that can be easily updated at regular intervals as part of 

monitoring the resilience building actions and can also 

be easily replicated in other parts of Myanmar.





1.1 BACKGROUND

Myanmar is one of the most vulnerable countries 

to natural hazards. Chin State, which lies in the 

hilly and mountainous northern region, is highly 

vulnerable due to its rugged and fragile terrain and 

remoteness, as well as resource scarcity and evident 

impacts of climate change. People and assets are 

exposed to multiple climate-induced disasters such 

as flash floods and landslides, droughts, strong 

winds, and erratic rainfall patterns. People's ability 

to withstand and recover from shocks is weak due 

to low socio-economic outcomes resulting from 

high dependence on climate sensitive sectors 

such as rainfed agriculture and limited access to 

infrastructure.





M ost o f M yan m ar is a ffected by rap id  onset disasters 

such as floods  and d roughts, which occu r due to 

erra tic  ra in fa ll and  have im m ed ia te  and devastating 

consequences. O th e r s low  onset phenom ena such 

as g ro un dw a te r sa lin iza tion  in the de lta  due to  sea- 

level rise, o r  the reduction  o f ag ricu ltu ra l productiv ity  

due to  h ighe r tem peratures and cha ng ing  ra in fa ll 

patterns in the m onsoon season in the dry-zone and 

m oun ta inous  reg ions, a lso have s ig n ifica n t effects on 

the society and econom y o f M yanm ar. In 2 0 1 2 , the 

D epartm ent o f M e teo ro logy  and H ydro logy (DM H) o f 

the M in is try  o f T ransport and  C o m m u n ica tio n  (MTC) 

con firm ed  tha t changes have been observed in the 

c lim ate  over the last 6 0  years in c lud in g  an increase in 

m ean tem peratures, h igh ly  va riab le  ra in fa ll patterns, 

increased dry spells, a shorte r m onsoon season (from 

a b o u t 144 days in 1 9 8 8  to  the current estim ated 12 5 ); 

as well as s tronger trop ica l storm s, cyclones, and 

floods , which occu r w ith m ore frequen t return periods 

and in unexpected locations. The latest p ro jections 

prepa red  in 2 0 1 6  con firm  the con fidence  in fu rthe r 

changes, which w ill resu lt in increased vu lnerability .

M yan m ar's  econom y is trans ition ing  tow ards the tertiary 

sector and m anufactu ring . The country generates 

revenues from  the energy it produces and sells to 

o ther countries. M ost peop le  in M yan m ar still la rge ly 

depend on ra in -fed  ag ricu ltu re . A gricu ltu re  contributes 

to  3 4 -3 7 %  o f the coun try 's  gross dom estic p roduc t 

(GDP), and provides em p loym ent to  7 0 -8 0 %  o f the 

w orkfo rce. Therefore, M yan m ar's  capacity  to  attain 

its am b itious deve lopm ent ob jectives by 2 0 3 0  m ay be 

affected unless it urgently adapts to  present and future 

changes in c lim ate.

There is strong evidence tha t c lim ate  change is 

a ffec ting  M yanm ar. These changes w ill con tinue  to 

im p ac t the country over the next decades, and unless 

urgen t ac tion  is taken a t n a tion a l, reg io na l, and  loca l

levels, peop le  w ill suffer d isp roportiona te ly . To suppo rt 

M yan m ar to  address these issues, the European 

Union funded  the M yan m ar C lim a te  C h ange  A lliance  

(M C C A) P rogram m e in 2 0 1 3 , which is im p lem ented  

by U N -H a b ita t and U N -E nv ironm en t under the M in istry 

o f N a tu ra l Resources and Environm ental C onservation  

(M oNREC) and it's  Environm enta l C onservation  

Departm ent. Its m ain goa l is to  m ainstream  c lim ate  

change in the p o litica l, ins titu tiona l, and deve lopm en t 

agenda  o f the country. To ach ieve this, it a im s to  

increase ins titu tiona l, policy, and techn ica l capacities 

to  address c lim ate  change.

The M C C A  has ach ieved three results:

1. The governm ent, civil society, and  the private sector 

in M ya n m a r are m ore  aw are o f the im p lica tions  o f 

c lim ate  change

2 . The go ve rnm en t has the capac ity  and suppo rt 

needed to  in tegra te  c lim ate  change considera tions 

in po lic ies, strateg ies, plans, and  opera tions

3. The lessons drawn on c lim ate  change from  State- 

and loca l-leve l activ ities in fluence po licy  m aking 

and are com m u n ica ted  to  re levant decis ion m akers 

in the re levant sectors.

In 2 0 1 5 , to  ach ieve its th ird  result, the M C C A , 

in ag reem en t with several na tiona l and local 

s takeholders, selected one tow nship in the dry zone 

(Pakokku in M ag w a y Region), one in the de lta  area 

(Labutta in the Ayeyawady Region), and one in H akha 

in the m oun ta inous  reg ion to  assess vu lne rab ilities  

and , based on the find ings from  this assessment, 

launch a Township C lim a te  C hange  A da p ta tio n  

Program m e to  he lp com m un ities  a d a p t to  the negative 

effects o f c lim ate  change in the short, m ed ium , and 

long  term . The present assessment rep o rt is pa rt o f this 

w o rk  and  w ill inspire the deve lopm en t o f a vu lne rab ility  

assessment m ethod to  be rep lica ted  in o ther townships 

o f M yanm ar.
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1.2 OBJECTIVE OF THE ASSESSMENT

The main objective of this assessment is to inform 

the authorities in Township; district, regional, and 

national authorities in Myanmar; and development 

partners about the expected consequences of climate 

change and, on this basis, to help them to plan and 

act to adapt to climate change. It provides important 

information to increase current understanding of 

present and future vulnerabilities. The assessment 

can therefore serve as a tool for communities and 

townships to plan ahead, build resilience, and 

mitigate the negative impacts of climate change.



Specifica lly, the assessment delivers the fo llo w in g  benefits to  stakeholders a t d iffe ren t 

levels:

1. Increased unders tand ing  o f the underly ing  causes o f vu lne rab ility : the negative 

effects o f na tu ra l hazards, and  the effects o f the cha ng ing  c lim ate  over the short, 

m ed ium , and long  term

2. Increased awareness o f the sources and lo ca tion  o f vu lne rab ilitie s  fo r peop le  

and assets in the tow nship

3. Increased unders tand ing  o f how  the e co lo g ica l, s o c io -e co n o m ic , and 

in frastructure  systems in te ract to  sustain life in the tow nsh ip , and  how  c lim ate  

change m ay a ffec t them

4. Iden tifica tion  o f the spatia l dynam ics o f present and fu tu re  vu lne rab ility

5. D e fin ition  o f short- to  long -te rm  scenarios o f deve lopm en t

6. Based on the above , increased capac ity  to  p lan and  im p lem e n t adap tive  

pathways fo r the tow nsh ip , w h ich are spa tia lly  re levant and gu ide  the correct 

a llo ca tio n  o f resources

The vu lne rab ility  assessment illustrates how  c lim ate  change w ill he ighten risks and 

exacerbate a lready s ig n ifica n t cha llenges. H akha Township has a poverty rate 

h igher than the na tiona l average. Socia l de ve lopm e n t ind ica to rs  fo r  the tow nsh ip , 

such as te rtia ry educa tion , are well be lo w  those fo r the rest o f M yanm ar. The 

tow nsh ip 's  econom y is dependen t on clim ate-sensitive  sectors. Environm ental 

cha llenges such as m anm ade  de g ra d a tio n , exposure to  extrem e na tu ra l events, 

and in c ip ien t effects o f c lim ate  change ham per deve lopm ent. M ost notably, the 

ecosystems in H akha are de g ra d in g  as a result o f  de fo resta tion  as trees are fe lled  at 

sm all and  la rge  scales fo r  cha rcoa l, a g ricu ltu re , and tim ber.



Also, the rugged to p o g ra p h y  o f the tow nsh ip  m akes 

spa tia l in te raction  d ifficu lt. The nearest a irp o rt 

in Kalaym yo is a ro un d  8 - 1 0  hours by road , and 

m ovem ent is frequen tly  h indered -  pa rticu la rly  by 

landslides du ring  ra iny season -  lim iting  the ab ility  

o f m oun ta in  com m un ities  to  travel and trade . A t 

the na tiona l level, there is increasing da ta  on and 

unders tand ing  o f the observed im pacts o f c lim ate  

change and  pro jections o f the expected changes 

and in itia l analyses re la ted to  risks and  vu lne rab ilities  

associa ted with c lim ate  change in sectors such as 

ag ricu ltu re  and the na tura l env ironm en t. However, 

there is very little  in fo rm a tio n  on the expected effects o f 

c lim ate  change on the g round .

In genera l, there is a scarcity o f studies w ith a focus 

on m ounta in  systems in M yanm ar, especia lly in Ch in 

State. In a d d itio n , existing studies do  no t p red ic t the 

im pacts o f fu ture  c lim ate  change. M ost im portantly, 

no  studies analyse the in te raction  between d iffe ren t 

sectors in section ecosystems, in frastructure, and 

s o c io -e co n o m ic  deve lopm en t to  sustain live lihoods 

and socia l deve lopm en t in the tow nship and how 

c lim ate  change is go in g  to  a ffec t this interplay.

The vu lne rab ility  assessment covers this gap  by:

1. D e live ring  an accura te  de ve lopm e n t p ro file  

o f H akha re la ting  to  the physical and  natura l 

env ironm en t, adm in is tra tive  and d e m og raph ic  

features, in frastructure , and s o c io -e co n o m ic  

cond itions.

2 . O ve rla y in g  present and pro jec ted c lim ate  hazards 

o n to  H akha 's  ecosystems, soc io -e co n o m ic  

in frastructure, and  spa tia l cond itions  to  understand 

the curren t and fu ture  im pacts o f extrem e na tura l

events as well as changes in tem pera tu re  and 

ra in fa ll patterns.

3. Design ing scenarios fo r  the pe riod  up to  2 0 5 0  

tha t m ay occu r based on the level o f a d ap ta tion  

actions taken. The result o f this includes a 

com prehensive  analysis o f the present s itua tion  and 

fu ture  deve lopm en t th a t com prehensive ly  considers 

c lim ate  change. Planners a t the s ta te /reg ion a l and

na tiona l level w ill be ab le  to  use the find ings o f the 

rep o rt to  m ake m ore  in fo rm ed  s tra teg ic p lann ing  

decisions. This analysis supports a stra teg ic 

ap p ro ach  over the long term  th a t w ill identify 

ob jectives fo r c lim a te -res ilien t deve lopm ent, and 

design actions th a t m ake the best use o f ava ila b le  

resources to  ach ieve them .
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1.3 PRINCIPLES AND METHODOLOGY

THERE ARE FIVE OVERARCHING PRINCIPLES 

GUIDING THE ASSESSMENT:

1. Simplicity -  to ensure ease of replication in other 

townships and countries within the region

2. Measurability and availability of data -  to ensure 

ease of update and scaling of the study

3. Inclusiveness -  to ensure participation of 

communities along with the decision makers 

at different levels: state government, regional 

government, and township level authorities

4. Comprehensiveness -  to ensure relevance of the 

findings

5. Spatial relevance -  to guide actual adaptation 

interventions



respect these princ ip les, the assessment uses the fo llow ing :

O p e n -so u rce  softw are fo r spa tia l analysis, such as Q -G IS , which do  no t involve 

any cost and in turn reduce costs, e n ab lin g  sca ling  up and sca ling  o u t as well as 

rep lica tion  m on ito ring .

Data th a t is a va ila b le  a t e ither the in te rna tiona l, n a tion a l, o r loca l level and 

easily ob ta in ed  upon the subm ission o f a written request from  user agencies. The 

assessment does no t m ake use o f sate llite  im agery  tha t needs to  be purchased, 

o r is p rov ided  gratu itously.

Data from  the Census 2 0 1 4 , d isagg rega ted  a t the v illag e  trac t and urban 

w ard  levels, is a key source o f in fo rm a tio n . In ad d ition  to  be ing a vast source 

o f in fo rm a tio n  and insight, fu ture  census da ta  w ill be cruc ia l fo r m on ito rin g  

changes in the structure o f the townships, w h ich can be analysed aga in  in the 

future.

Invo lv ing d iffe ren t s takeholders th ro u g h o u t the tow nship and the v illages th rough 

s im p le  questionna ires, com m un ity  focus g ro up  discussions, and pa rtic ipa to ry  

m app ing .

Studying the three m ain systems tha t de fine the tow nsh ip  -  ecosystems, s o c io ­

eco no m ic  cond itions , and  in frastructure  -  which experience the im pacts o f 

c lim ate  change in H akha Township. The analyses o f p red ic ted im pacts on 

d iffe ren t sectors need to  be analysed separa te ly  so th a t the assessment is 

designed in a way tha t can cap ture  sector-w ise im pacts and the in te raction  

between systems fo r effective a d ap ta tion  p lann ing .

Iden tifica tion  o f the current and fu tu re  spa tia l structure o f the tow nsh ip ; this is 

essential to  sup po rt p lan n in g  and d irec t in terventions fo r  a d a p ta tion  and to 

understand how  changes in one pa rt o f the tow nsh ip  o r the reg ion m ay a ffect 

others.

Equal p a rtic ip a tion  o f men and w om en and , w here possib le, using gender- 

d isagg rega ted  data.



■ Engagem ent o f the na tiona l go ve rnm en t and 

the tow nsh ip  th ro u g h o u t the process to  ensure 

ow nersh ip o f the results and rep lica tion .

PROCESS
The vu lne rab ility  assessment uses an itera tive process 

and is conducted  in close consu lta tion  w ith au thorities 

a t the na tiona l and tow nship levels. The assessment 

involves na tiona l and tow nship level techn ica l 

m eetings, loca l com m un ity  pa rtic ip a to ry  w orkshops, 

surveys w ith v illag e  adm in is tra to rs , a desk review 

o f studies, and the crea tion  o f datasets based on 

a va ila b le  geore fe renced data.

METHODOLOGY AND TECHNIQUES
The m e tho do log y  works as fo llow s:

1. It establishes a basis fo r  analysis by describ ing  the 

con text and key s o c io -e co n o m ic , e co lo g ica l, and 

in frastructure  features and the spa tia l structure o f 

the tow nsh ip . This provides insights in to  the current 

s itua tion  and  sources o f vu lnerability . A  vu lne rab ility  

index is presented, which gives an acco un t o f the 

m ost vu lne rab le  loca tions in the tow nship.

2 . T hrough da ta  analysis and com m unity  risk m app ing  

it analyses the exposure o f peop le  and assets to 

recu rren t na tura l hazards and the ir po ten tia l fo r 

rap id  and s low  onset disaster.

3. It overlays dow nsca led  pro jec tions o f c lim ate  

change fo r  the tow nsh ip  on the curren t cond itions 

analysed in the assessment and studies how  these 

new c lim a tic  cond itions  w ill a ffec t peop le  and 

assets in the tow nship.

4 . It defines fu ture  scenarios tha t m ay m ateria lize  

w ith o u t adap tive  action  and  contrasts them

with po ten tia l adap tive  pathways, which in fo rm  

a d ap ta tion  and resilience p lann ing .

There is no one-s ize -fits -a ll ap p roach  to  unders tand ing 

the a d d itio n a l vu lne rab ility  th a t w ill o ccu r because 

o f c lim ate  change, o r to  iden tify ing  the ad ap ta tion  

measures tha t fo llo w  from  it. Instead, the assessment 

com bines several m ethods and too ls  th a t best f it  the 

requirem ents o f the loca tion  be ing stud ied.

To generate a com prehensive acco u n t o f the tow nship 

vu lnerab ility , the fo llo w in g  key m e tho ds /too ls  were 

app lied

Vulnerability index

The assessment defines vu lne rab ility  as a func tion  o f 

exposure, sensitivity, and adap tive  capacity. However, 

because there are no d irec t ind ica to rs  o f adap tive  

capacity, and  to  m a in ta in  the p rinc ip le  o f sim plic ity, 

the vu lne rab ility  index does no t a ttem p t to  m easure 

adap tive  capacity. N ine s im ple ind ica to rs  de fine 

the sensitivity o f each system analysed in this report 

(eco log ica l, soc io -e co n o m ic , and  in frastructure 

systems), e igh t o f  w h ich are based on the data 

ava ila b le  in the census. The to ta l score is m u ltip lied  by 

the intensity o f na tura l hazards, as m easured th rough  

historic da ta  and com m unity  consu lta tions. This results 

in an in d ica tion  o f the level o f risk fo r  each v illage  

tra c t/u rb a n  w ard.

Purpose o f the m ethod : To p rovide an overv iew  o f the 

loca tions m ost vu lne rab le  to  cu rren t na tura l hazards 

and c lim a tic  cond itions. Because there is no single 

way to  establish com prehensive  indices o f vu lnerability , 

this too l is used in connection  w ith others to  p rov ide  

in -dep th  analysis.

Downscaled climate models

The assessment studies h istoric trends and  dow nsca led 

pro jections fo r the tow nsh ip , m ostly based on data 

p rov ided  by the D epa rtm en t o f M e te o ro lo g y  and 

H ydro logy (D M H ), fo r  the re levant w eathe r stations.

Tem perature and  p rec ip ita tion  pro jec tions are derived 

using an ensem ble ap p ro a ch , com pris ing  a set o f 

m odels used fo r dow nsca ling  the g lo b a l p ro jections -  

H im alayan C lim a te  C h ange  A da p ta tio n  P rogram m e 

(HICAP) pro jec tions rep o rt -  crea ting  tw o scenarios, 

low  and h igh , co rrespond ing  to  tw o Representative 

C o n tro l Pathways (RCPs) o f g lo b a l greenhouse gas 

em issions deve loped  by the In tergovernm enta l Panel 

on C lim a te  C h an ge  (IPCC), RCP 4 .5  and 8 .5 .

Purpose o f the m ethod: To p rov ide  evidence o f the 

h isto ric c lim a tic  trends and  pro jected changes a t the 

tow nship level, e n ab lin g  accu ra te  analysis o f current 

and fu ture  vu lne rab ilities  in several systems and 

suppo rting  ta ilo re d  design o f adap tive  pathways fo r the 

future.

Spatial analysis

The spa tia l and te rrito ria l analysis uses a m atrix 

o f functions (MoF) to  assess the re la tions am ongst 

v illages and urban wards in the tow nsh ip . To d o  tha t, 

the M oF  describes the services and functions ava ila b le  

in each w ard  and  v illag e  trac t o f the tow nship and 

w ha t the h ie ra rchy o f these settlements is. It a lso 

describes the ir im portance  to  one another, where 

functions are m issing and , im portan tly , how  ba lanced  

the spatia l deve lopm en t o f the tow nsh ip  is. A pp lied  

to  c lim ate  change, it increases unders tand ing  o f how  

the current spa tia l structure o f the tow nship enables Pu
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o r inh ib its the resilience o f the area to  the changes in 

c lim ate . The M oF  is deve loped  by co llec tin g  da ta  with 

a s im ple questionna ire  to  de te rm ine  where services 

are ava ilab le . Key functions are listed, processed, and 

m apped th rough  GIS. Technical annexes are ava ila b le  

on request.

Purpose o f the m ethod: To sup po rt n a tion a l, reg iona l, 

and loca l gove rnm en t de c is io n -m a k ing  by setting ou t 

a spatia l vision and strategy specific  to  a pa rticu la r 

reg ion w ith a view  to  m axim iz ing the benefits from  

investments and b ring ing  a b o u t m ore ba lanced  

te rrito ria l deve lopm en t patterns. In this context, it 

provides au thorities  a t the tow nsh ip , reg io na l, and 

na tiona l levels the evidence to  in tervene in specific  

areas bu t w ith the a im  o f gene ra ting  c lim ate  change 

resilience fo r the w ho le  tow nship.

Socio-economic system analysis

This analysis utilizes quan tita tive  and qua lita tive  surveys. 

The quan tita tive  analysis draws on several sources: the 

census, sector-specific  da ta ga thered a t the na tiona l 

and loca l levels (such as M yan m ar's  ag ricu ltu re  a t a 

g lance  da ta , and loca lly  sourced p lann ing  data), and 

k  da ta  ga thered fo r the MoF. It a lso uses da ta  from  the

tow nship p lann ing  depa rtm ent to  ca lcu la te  ou tpu t per 

cap ita , and m ake estim ations o f incom e, fac to ring  in 

the relatively high num ber o f econom ica lly  inactive 

peop le. This assessment a lso generates qua lita tive  

in fo rm a tion  th rough  consulta tions tha t makes it both 

pa rtic ipa to ry  and va lu-based . C om m un ity  focus groups 

sessions were held with clusters o f villages th rou gh ou t 

the tow nship, resulting in an even ge og raph ica l spread 

o f consulta tions. The consulta tions inc luded fem a le - 

on ly consulta tions as pa rt o f the gender analysis 

m e thodo logy  to  ensure the vu lne rab ility  assessment 

cou ld  cap ture the d iffe rentia ted vu lnerab ilities o f men 

and w om en. The Poverty and V ulnerability  Assessment 

(PVA) and the S itua tional Analysis on Transform ations in 

Shifting C u ltiva tion  in C h in  State conducted by IC IM O D  

were a lso used fo r this study.

Purpose o f the m ethod : To bu ild  an understand ing o f 

the m ain sources o f live lihoods, productive  sectors, 

and socia l cond itions tha t enab le  deve lopm ent, such 

as the educa tion  level o f locals and the ir invo lvem ent 

in productive  sectors, am o ng  others. This increases 

understand ing o f how  dependency on a sing le  source 

o f live lihood  m ay affect the overa ll resilience o f the 

tow nship when new c lim a tic  features a ffect tha t specific 

source o f live lihood . Through this, the assessment 

unveils to  w ha t extent live lihoods and productive  sectors 

in the tow nship are resilient to  current and future 

c lim a tic  cond itions.

Ecosystems analysis

Four types o f ecosystem services, o r benefits tha t nature 

provides to  peop le  -  p rov is ion ing , regu la ting , cu ltu ra l, 

and supporting  -  are analysed to  find  which services 

are m ost used by the tow nship and how  c lim ate  change

is a ffecting  the qua lity  and ava ilab ility  o f these services. 

The assessment, th rough  both loca l consulta tions and 

desk review, analyses the ir ava ilab ility  in the township 

and the ir ro le in susta in ing life. The key services are 

presented in this report.

Purpose o f the m ethod: To analyse how  the tow nship 

depends on services p rov ided by the environm ent. 

Som e services have m u ltip le  functions. For instance, 

m angroves have a regu la ting  va lue as they pro tect 

peop le  from  storm -surges, bu t they a lso provide 

prov is ion ing  services by crea ting  a ha b ita t fo r  fish 

feed ing and breed ing. They a lso p lay an im portan t 

supporting  function  by con tro lling  erosion and 

m a in ta in in g /im p ro v in g  soil quality. They have, in som e 

cases, cu ltu ra l value, as they de fine ecosystems and 

landscapes. D e fin ing  to  w ha t extent the ecosystem is 

vu lne rab le , and how  much c lim ate  change w ill a ffect 

it, is key to  understand ing the resilience capacity  o f 

the tow nship, and the required adap ta tion  actions. 

T horough understand ing o f the ecosystem services 

p rov ided in each tow nship a lso enhances the 

understand ing o f which ecosystem -based adap ta tion  

approaches can be proposed as ad ap ta tion  measures.

Infrastructure and connectivity system analysis

Data ga thering  fo r the Infrastructure analysis was 

conducted th rough  a m ix o f loca l surveys, census 

da ta , and analysis o f datasets in a GIS environm ent.

It reflects both the cond itions o f the bu ilt env ironm en t 

and its spatia l d is tribu tion . The analysis provides a 

descrip tion o f the p re do m ina n t construction techniques 

and m ateria ls, which are key to  understand ing the 

vu lne rab ility  o f critica l assets such as housing, schools, 

and health posts to  natura l hazards, especia lly o f



he ightened intensity resulting from  c lim ate  change 

re lated droughts, cyclones, and floods. Im portantly, it 

analyses the arch itectura l features and the overall safety 

o f the units th rough the ir san ita tion  facilities and w ater 

harvesting capacities, fo r exam ple. It a lso analyses 

d is tribu tion  and access th rough roads and waterways, 

which p rov ide insights in to  how  iso la tion  and distance 

con tribu te  to  vu lne rab ility  in m any areas, and how  

c lim ate  change exacerbates this. Finally, it provides an 

analysis o f the d is tribu tion  o f key safety in frastructure, 

such as cyclone shelter ava ilab ility , and w hether this is 

stra teg ica lly  located.

Purpose o f the m ethod: To prov ide a spatia l analysis 

o f the sensitivity o f the bu ilt env ironm en t and its 

connectiv ity to  natura l hazards and c lim a tic  conditions. 

These are im p o rtan t features tha t enab le  o r in h ib it the 

resilience o f com m unities, deve lopm ent, and very basic 

safety aga inst adverse natura l hazards.

Future vulnerability scenarios in a GIS 
environment

Key features o f the e co lo g ica l, soc io -e cono m ic , and 

in frastructure systems are contrasted with the pro jected 

c lim a tic  changes fo r the township. A  coe ffic ien t fo r 

c lim ate  change fo r each pro jected change is assigned 

and m u ltip lied  aga inst a given fea ture, such as crops. 

For instance, a coe ffic ien t expressed as a percentage 

was assigned fo r the increase in tem pera ture  and 

m u ltip lied  by the type o f crops, soil, and irriga tion  

systems in a given loca tion . Literature suggests tha t 

a 1°C increase m ay result in a 1 0 -5 0 %  reduction 

in rice yields. The m u ltip lied  effect o f the increased 

tem pera ture  on the known crops is illustrated in a 

GIS environm ent. The m aps show  a reduction in the 

num ber o f peop le  w ho w ill be ab le  to  m ake a liv ing 

from  ag ricu ltu re  as a result o f the changes.

Purpose o f the m ethod : To bu ild  scenarios tha t show 

how  the new c lim atic  scenarios w ill have a practical 

im pact on in frastructure, ag ricu ltu re , and the econom y. 

It is extremely im p o rtan t to  understand tha t these are 

no t forecasts, and tha t they are based on three key 

assum ptions: first, tha t no  adap tive  measures w ill be 

taken (business as usual); second, tha t literature and 

experience in the d iffe rent sectors are accurate in 

pred ic ting w hat may happen to  a sector, in re lation 

to  a new c lim atic  feature. Finally, a ll pro jections are 

themselves bu ilt on fu ture emission scenarios, the 

RCP 4 .5  and 8 .5 . Extreme scenarios are used in this 

report to  ensure tha t p lann ing  considers the worst-case

scenarios.

Local participatory risk mapping

M aps designed th rough  consu lta tion  w ith com m unities 

and loca l adm in is tra to rs  assess the m ost exposed 

loca tions, where disasters occu r o r recurrently a ffect 

peop le , in frastructure, and crops. This g ro un d  tru th ing  

w ork, m ixed w ith an analysis o f recorded historica l 

da ta , gives the assessment depth and accuracy.

Disaggregated Census Data, 2014

D isaggrega ted  da ta  a t the urban w ard and v illage  trac t 

levels -  th rough  several tab les re la ted to  educa tion , 

dem ography, d isab ilities, and construction  -  am ong  

others, in form s all aspects o f the assessment, as it 

provides g e og raph ica lly -re leva n t s o c io -e co n o m ic  and 

in frastructure in fo rm a tio n .

Integrating gender considerations

The assessment presents so c io -e cono m ic  in fo rm ation  

tha t reflects gender-d isaggrega ted  data where 

ava ilab le , and fem a le -o n ly  consulta tions. This means

tha t the assessment furthers the understand ing o f 

fem ale  and m ale sources o f incom e and d iffe ring  

househo ld roles and responsib ilities, and the d iffe rent 

perspectives o f men and w om en. The assessment 

integrates gender considera tions th ro u g h o u t this report.

LIMITATIONS OF THE ASSESSMENT

C lim a te  change is a com p lex phenom enon where 

m any aspects o f society, the econom y, and the 

env ironm en t intersect. The assessment fo llow s the 

p rinc ip le  o f s im p lic ity  as m uch as possib le, bu t its 

deve lopm en t nevertheless requ ired  diverse expertise; 

so this assessment is no t a rap id  to o l, bu t requires 

tho ro ug h  analysis and  critica l th ink ing . In techn ica l 

term s, on ly the GIS and spatia l representation o f issues 

requ ire  advanced  techn ica l skills. These are ava ila b le  

in M yanm ar, bu t m ore tra in in g  and  ca p ac ity -b u ild in g  

on spa tia l analysis and scenarios bu ild in g  are needed. 

The assessment team  had access to  a la rge  num ber 

o f datasets, inventories and  da ta , and m ost o f these 

were contrasted w ith rea lity on the g ro un d . However, 

som e o f the ag ricu ltu re , forestry, and  eco lo g ica l da ta  

and in fo rm a tio n  (species types, biodiversity) was 

som etim es ou tda ted  o r no t verified . The find ings take 

this in to  accoun t.
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Hakha Township lies in the mountainous Chin 

State, which spans 36 ,019  km2 and is bordered 

by Sagaing Division and M agw ay Division to the 

east, Rakhine State to the south, Bangladesh to the 

south-west, and the Indian states of M izoram to 

the west and M anipur to the north. The township 

is characterized by a complex hilly topography 

with moderate to steep slopes. Hakha Township is 

endowed with rich natural resources, which have 

been exploited by local people for food, water, 

energy, income, and other purposes. The Township 

is highly vulnerable to climate-induced disasters such 

as flash floods, landslides, storms, forest fires, and 

drought.

Hakha Township's demographic and socio-economic 

characteristics make it vulnerable to shocks; now



more so than ever because of climate change. In 

particular, migration trends, low economic outputs, 

non-diversified livelihoods sources, and lack of 

vocational training make Hakha insufficiently resilient 

and dependent on climate-sensitive sources of income. 

In addition, social trends show unequal access to 

economic opportunities for women.

Hakha town hosts the administration of both the 

Hakha Township and the Hakha District, which is one 

of the six districts in Chin State. Moreover, the Chin 

State Regional Government is also located in Hakha 

Township. Proper adaptation planning and resilience 

building is the need of the hour. Such efforts w ill 

enable the township to adapt to the impacts of climate 

change and mitigate the degradation of ecosystems.





2.1 PHYSICAL AND ENVIRONMENTAL OVERVIEW

Myanmar (9 '30  to 28'31 N and 9 '1 0  to 101'11 

E) has five physiographic regions: the northern 

mountains, the western ranges, the eastern plateau, 

the central basin and lowlands, and the coastal 

plains. According to Bender and Bannert (1983), 

the country has four major divisions: Sino-Myanmar 

Ranges; Indo-Myanmar Ranges; Rakhine coast area; 

and Inner Myanmar Tertiary Basin. Chin State lies in 

the northern mountains of the Indo-Myanmar Ranges 

and spans 36 ,019  km2. Chin State has a border 

with Sagaing Division and M agw ay Division to the 

east, Rakhine State to the south, Bangladesh to the 

southwest, and the Indian states of M izoram to the 

west and M anipur to the north (Figure 1). Hakha is 

the capital of Chin State.

Bender, F. &  Bannert, D. (19 83 ). G e o lo g y  o f Burma.

Figure 1: Map of Myanmar
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As per the 2 0 1 4  Census, C h in  State has a p o p u la tio n  

o f 4 7 8 ,8 0 1 . K honum tung  (M ou n t V ic to ria ), w ith 

an a ltitude  o f 3 ,2 0 0  m, is the h ighest peak in the 

State. The terra in  is genera lly  m oun ta inous  w ith few 

transporta tion  links. C h in  State is the poorest state, 

w ith the highest poverty rates and  least deve loped 

areas in M yanm ar. However, the state is endow ed with 

beau tifu l m ounta in  landscapes and m ade v ib ran t by 

the cultures o f e thn ic  groups such as the M ros, Kham is, 

Bam ars, Lautu, Senthang, Z o tung , and Zophe i.

Climate and ecology

C hin  State has a sub trop ica l c lim ate  w ith d is tinct 

seasons. The ave rage  tem pe ra tu re  ranges from  7 C  

du rin g  w in ter pe riod  (from  D ecem ber to  February) to  

3 0  C  du ring  the sum m er m onths (from  M arch  and 

A pril). M ost o f the ra in fa ll (up to  6 0 0  mm) occurs 

du rin g  June, July, A ugust, and  September. The rest o f 

the year is re la tive ly dry (D H M , 201 6).

The watersheds o f N orthern  C h in  State are degraded  

due to  over exp lo ita tion  o f fo rest resources and 

tra d itio n a l slash and burn sh ifting  cu ltiva tion  practices 

w ith shorte r fa llo w  cycles. The state was im pacted  by 

ravag ing  flash floo ds  and  landslides in July 201 5 due 

to  an extrem e ra in fa ll event. Due to  c lim ate  change, it 

is very like ly tha t the frequency o f h yd ro -m e te o ro log ica l 

hazards is g o in g  to  m ultip ly. There fore, the p ro tection  

o f v ita l ecosystems is now  m ore u rgen t than ever.

N orthern  C h in  is pa rt o f a G lo b a l Ecoregion ca lled  

the N a g a -M a n ip u ri-C h in  Hills M o is t Forests. Due to 

land deg ra da tio n  and h a b ita t loss, the b iod ivers ity  o f 

N orthern  C h in  State is dec lin ing . W ild  m am m als such 

as m onkeys, deer (bark ing deer and sam bar), w ild
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boar, po rcup ines, jung le  cats, jung le  fow ls, g ibbons, 

w ild  g o a t (serow o r go ra l) and possib ly bears (which 

loca l com m un ities  say are focused in northern Chin) 

are decreasing in num ber. Large w ild  m am m als such 

as Ind ian bison, e lephant, tiger, and rh inoceros seem 

to  have gone  "e x tinc t". Even the H o rnb ill, which is the 

state sym bol o f C h in  is d iff ic u lt to  find  nowadays.

Freshwater ecosystems

N orthern  C h in  State is rich in w a te r resources. M any 

springs, stream s, and watercourses are fou nd  in the 

m ounta in  ranges. Streams and rivers flo w  from  north 

to  south, fo rm in g  valleys and gorges. The M e ite i G un 

River flow s th rough  the northern h a lf o f  C h in  State. The 

longest w a te rfa ll in C h in  State is the Bungtla W aterfa ll 

near M a tup i. The Tio River borders Ind ia to  the north , 

the Bawinu River (Kaladan River) meets w ith the Tio 

River in the centra l pa rt o f the state and  K aladan 

River enters from  Ind ia and flow s down past Paletwa 

and exits in to  Rakhine State. Tashon near Falam is a 

beau tifu l, h is to rica lly  s ig n ifica n t v illag e  where spring 

w a te r is supp lied  by tra d itio n a l b a m b o o  pipes.

Climate and disaster risk

C lim a te  change pro jections fo r  C h in  State ind ica te  an 

increase in tem pera tu re  by + 1 .5 -2 .7 ° C ,  increased 

num ber o f ho t days (17 days/year), few er ra iny days, 

and an increase in to ta l annua l p rec ip ita tion  by 23%  

by 2 0 5 0 . The po ten tia l im pacts o f these changes w ill 

be heavier rains and  floods , m ore  heat waves, stronger 

w inds/s to rm s, and increased d rough t. Due to  these 

hazards, m ore frequ en t landslides, loss o f fa rm la nd  

and crops, hum an health issues, m o re /n e w  pests and 

diseases in crops and an im a ls, destruction o f houses,



roads, and o the r in frastructure and w ate r shortages 

are foreseen. These p rim ary  im pacts w ill then lead to  a 

loss o f loca l live lihoods, fo o d  and nu tritiona l insecurity, 

less investm ent in ed uca tion , e lectric ity shortages, 

and d isp lacem en t o f vu lne rab le  po pu la tio ns  and 

m ig ra tion . It is the re fore  very im p o rta n t to  ensure tha t 

com m un ities  are a lready p ro -ac tive ly  tak ing  steps to 

a d a p t and b u ild  so c io -e co lo g ica l resilience.

Infrastructure

Currently , transporta tion  and com m u n ica tion  networks 

present the m ain constra in ts to  s o c io -e co n o m ic  and 

live liho od  deve lopm en t and are h igh ly  vu lne rab le  to 

hazards. H o us in g  construction  is vu lne rab le  to  strong 

w inds and storms because they se ldom  in tegra te  

d isaster resistant techniques and are no t adap ted  to  

fu ture  increased frequency and  intensity o f hazards.

The lack  o f c lim ate-sensitive  land-use plans increase 

po ten tia l vu lne rab ility  o f a ll househo lds, especia lly 

in h igh -s lope  areas, where heavy rains w ill increase 

landslides in the fu ture . A va ila b ility  o f fresh w a te r fo r 

d rink in g  m a in ly  relies on na tura l springs, m aking  the 

entire  tow nsh ip  vu lne rab le  to  fu ture  rain va riab ility  

and increased tem pera tures in the m id and long term , 

as aquife rs w ill take lo ng e r to  recharge. C overage  

o f d isaster and c lim a te -res ilie n t basic services is very 

lim ited , w h ich reduces com m u n itie s ' resilience to 

c lim ate  hazards and jeopard izes the ir fu ture  cop ing  

capacities to  m ore  intense c lim ate  hazards.

Environment

Live lihoods are be ing enhanced a t the cost o f the 

resilience o f ecosystem services. D ue  to  a lack o f 

a lte rnatives, com m un ities  are extracting firew oo d ,

fodder, tim ber, stones, no n -tim b e r fo rest products 

(e .g ., e lep han t fo o t yam ) fo r cash, which has led to  the 

de g ra da tio n  o f eco lo g ica l reserves and the ir diversity. 

Forest patches are de g raded  a lso due to  landslides, 

forest fires caused by slash and burn practice, and 

the d isposal o f debris from  o n g o in g  road  expansion 

w ork. Local com m un ities  repo rt springs and streams 

are dry ing and  tha t the w ate r tab le  in the low lands is 

dec lin ing . This has led to  w a te r shortages, pa rticu la rly  

in the sum m er m onths o f M arch  and A p ril. This has 

d irec t im p ac t on w om en w ho  have to  travel longer 

distances to  fetch w a te r fo r  househo ld  needs.

Socio-economic

The o ccu pa tion a l d iversity o f rura l househo lds is very 

lim ited . Rain-fed sh ifting  cu ltiva tion  o r Taungya is the 

d o m in a n t p rim ary  occu pa tion  in the assessed villages, 

except in C a ng va , where dry te rrace -based  paddy 

cu ltiva tion  is the m ain p ro du c tion  system. S econdary

sources o f live liho od  are varied , w ith fo rest p roduce , 

an im a l husbandry, da ily  w age , stone co llec tio n , 

sm all business, sa la ried  jobs, trad ing , carpentry, 

masonry, and m ig ra tion  con tribu ting  to  m eeting cash 

requirem ents, as ag ricu ltu re  is still m a in ly  subsistence 

orien ted . In recent tim es, househo lds have been trying 

to  d iversify the ir live liho od  p o rtfo lio , and the be tte r-o ff 

are investing in dry o r w e t te rrace fa rm in g  (fo r paddy 

and vege tab le  cu ltiva tion ), in o rchards (fo r banana , 

p ineapp le , a vo cad o , m an go , lem on , o n io n , m ustard, 

ga rlic , and  cabbage ), in hom e gardens and cash 

crop cu ltiva tion  (e.g., g inger), and in fish ponds with 

sup po rt from  governm en t and  non-governm en ta l 

o rgan iza tions. However, these op tions are no t readily 

a va ila b le  to  a m a jo rity  o f househo lds, pa rticu la rly  

w o m en-headed  househo lds, as they d o  no t have 

access to  finance , land en titlem ent, cred it, techn ica l 

know ledge , and irr iga tio n  fac ilities.



Table 1: The potential of micro-hydro, small hydro, and large hydro power plants in Myanmar

State and Division

Micro-hyd 
(1 kW  t

o Capacity 
o 1MW)

Small Hydro Capacity 
(1 to 10 MW)

Large Hydro Capacity 
(>10 MW )

Total

Number
of

projects

Capacity
(MW)

Number 
of projects

Capacity
(MW)

Number of 
projects

Capacity
(MW)

Number
of

projects

Capacity
(MW)

Kachin State 17 5.33 14 4 8 .18 0 6 1,852,000 37 1,905 ,020

Chin State 11 3.48 2 2800 1 200 ,000 14 204 ,280

Shan State 35 10.64 24 63 ,900 11 4 ,1 61 ,0 0 0 70 4235603

Sagaing State 5 0 .806 3 13300 6 2 ,889 ,000 14 2 ,903 ,106

M andatary Division 3 0 .650 2 6 ,250 9 3 ,475 ,000 14 3 ,481 ,900

N agwat Division 1 0 .100 2 11,000 2 93 ,000 5 104,100

Rakhine State 6 1,915 - - 4 804 ,500 10 806,415

Kayah State 2 0 .158 - - 4 3 ,740 ,000 6 3,740 ,158

Bage Division 4 1,890 - - 7 391 ,000 11 392 ,890

Kayin State 3 0 .864 1 3,000 4 16,248,000 8 16,271 ,844

Mon State 65 1,260 - - 2 256 ,500 4 255 ,748

Taninthayl Division 9 1,706 2 19,500 2 440 ,0 0 0 13 461 ,2 0 6

Total 101 28,787 50 167,930 58 34,568,000 209 34,764,290

Source: M in is try  o f Electric Power, H ydropow er Potential of M yanm ar (State and Division W ise) (Yangon: M in is try  of 
Electric Power, 2006)

Energy sources in Chin State

M ya n m a r has extrem e energy poverty com pared  

to  o the r deve lop ing  countries. The m ain sources o f 

energy are coa l, o il, na tura l gas, hydropow er, and 

biom ass. A b o u t 77%  o f the energy supply is from  these 

conven tiona l sources. A cco rd in g  to  the In te rn a tion a l 

Energy Agency (IEA), Yangon city has the highest 

e lec trifica tion  rate o f 63% , whereas the rural areas are 

po orly  e lec trified , w ith on ly  16% e lec trifica tion  rate.

N orthern  C h in  State was no t on the na tiona l pow er 

g rid  until very recently. Falam and Tedim towns were 

connected to  the na tiona l g rid  in late 2 0 1 6 . For a long 

tim e, peop le  in N orthern  C h in  State have re lied on 

pe tro l-fue led  genera tors fo r  e lectric ity supply. These are 

g ra d u a lly  be ing  rep laced w ith so la r panels im ported  

from  C h ina  o r Ind ia. Due to  lim ited  capacities, the 

a va ila b le  so la r systems are used m a in ly  fo r  ligh ting . 

They can no t be used fo r coo k in g , heating , o r  supply ing 

pow er to  hom e app liances and fa rm  eq u ipm en t such 

as irriga tion  pum ps.

Som e settlements have m icro  o r m in i hyd ropow er 

stations. Such stations have g o o d  po ten tia l in N orthern  

C h in  State where several pe renn ia l streams flow. 

However, due to  the low  pe rfo rm ance  o f turb ines 

and a decrease in stream  flo w  du ring  the dry season, 

peop le  are no t ab le  to  harness the fu ll po ten tia l o f 

m icro -hydropow er. M any stations a lso ge t dam aged  

du rin g  flash floo ds  and landslides. A t present, there 

are 11 pro jects re la ted to  m ic ro -hyd ro  w ith the 

com b in ed  capac ity  to  genera te  a round  3 .4 8  M W , two 

sm all hyd ropow er pro jects wh ich can p roduce  2 .8  M W  

and one la rge hydro schem e which produces 2 0 0  M W  

energy (Table 1). They supply on ly 20%  o f the to ta l 

energy consum ption  in C h in  State.

W ind  pow er genera tion  in N orthern  C h in  State has 

very high po ten tia l. O n c e  the h ighw ay construction 

w o rk  is com p le te , it w ill be possib le to  bring  w ind 

turb ines, la rge  and sm all, up to  the m ounta in  ridges. 

Large w ind turb ines cou ld  conce ivab ly  provide 

e lectric ity to  the entire State p o p u la tio n  w ith a surplus 

to  export to  lo w la nd  B urm a. As o f now, w ind energy 

po ten tia l rem ains un tapped .

The curren t sources o f energy fo r coo k in g  are firew ood 

(93 .7% ), cha rcoa l (4.8% ), e lectric ity (0.8% ), LPG 

(< 0 .1 % ), kerosene (0.2% ), b iogas (0.2% ), and others 

(0.1% ). The m ain sources o f energy fo r  ligh tin g  are 

candles (29 .4% ), e lectric ity (15 .4% ), kerosene (5.9% ), 

battery (9.1% ), genera tors (3.6% ), private w a te r m ills 

(12 .0% ), so la r energy (16 .1% ), and  others (8.5% ).



Remittances

M ig ra tio n  fo r w o rk  and  business is com m on across 

M yanm ar. N orthern  C h in  State has very high m ig ra tion  

rates. The 201 4 Census shows tha t 3 3 ,9 7 5  men and 

1 7 ,5 7 0  w om en have m ig ra ted  from  C h in  to  T ha iland , 

M a lays ia , S ingapore , C h in a , Korea, Japan , Ind ia , 

the USA, and  o ther countries. The m a jo rity  have 

m ig ra ted  to  M a lays ia  and  the USA. A lm ost tw o  thirds 

o f the m ig rants have stayed in U n ited N a tions H igh 

C o m m iss ione r fo r  Refugees (UNHCR) resettlem ent 

fac ilities  in deve loped  countries.

Rem ittance is an im p o rta n t source o f incom e fo r a 

m a jo rity  o f the househo lds in N orthern  C h in . The 

m oney is used fo r  both househo ld  and com m unity  

purposes such as the deve lopm en t o f v illage  spo rts / 

fo o tb a ll g rounds, m in i-hyd ro  pow er stations, rice m ills, 

schools, and c lin ics; p ro v id ing  loans fo r live liho od  

security; and on health care, ed uca tion , and o ther 

da ily  subsistence requirem ents.





2.2 DEMOGRAPHIC OVERVIEW

According to data from the 2 014  Census, Hakha 

Township has one of the highest populations in 

Chin State. The Township's demographic and socio­

economic characteristics reveal a number of issues 

that make it vulnerable to shocks, regardless of the 

impacts of climate change or climate-related hazards. 

These issues are likely to exacerbate the impacts of 

climate change in the future. The female population 

of Chin State is 249,1 97, which is higher than the 

male population (229,604) because of high rates 

of outmigration of male members. However, the 

population of Chin State still ranks among the lowest 

three compared with other states and regions in the 

country.





The 2 0 1 4  M ya n m a r Population H ousing Census 

(MPHC) shows tha t M yan m ar has a to ta l p o pu la tio n  

o f 5 1 ,4 8 6 ,2 5 3 , o u t o f w h ich , 2 4 ,8 2 4 ,5 8 6  are men 

and 2 6 ,6 6 1 ,6 6 7  are w om en . The to ta l po p u la tio n  fo r 

C h in  State is 4 7 8 ,8 0 1  persons o f w h ich 2 2 9 ,6 0 4  are 

men and 24 9 ,1  9 7  are w om en. There has been a 30%  

increase in the p o p u la tio n  in C h in  state between 1 9 83  

and 2 0 1 4 . The po p u la tio n  density has increased from  

nine persons per km 2 in 1 9 7 3  to  1 3 .3  persons per 

square k ilom etre  in 2 0 1 4 . Based on the census da ta  o f 

201 4 , 79%  live in rura l areas w h ile  21 % in areas tha t 

are classified as urban by the G enera l A dm in is tra tion  

D epa rtm en t (G AD).

The po p u la tio n  pyram id  o f H akha Township (Figure 2) 

shows the sex com pos ition  and rura l urban d is tribu tion  

o f the po p u la tio n . Based on Census da ta , the h ighest 

age ra tio  is 1 5 -1  9 years, a g ro up  a lso referred to  

as 'te en age rs ' in urban areas, fo llow e d  by ch ild ren , 

i.e ., age groups 1 0 -1  4 , 5 - 9  and  0 -4 .  Then it sharply 

declines to  age groups 2 5 - 2 9 ,  3 0 -3 4  and  3 5 -3 9 .

The age 5 0  and above  groups a lso shows a s ig n ifica n t 

dec line  in this pyram id  g raph , and  the age 70  and 

above  groups have the lowest ra tio . In the rura l areas, 

the h ighest pe rcen tage com prises age groups 0 -4 ,

5 - 9  and 1 0 -1  4 , which ind ica tes tha t ch ild ren m ake up 

the la rgest po rtion  o f the po p u la tio n  in rura l areas. The 

teenager p o p u la tio n  in urban areas is h igh , bu t the 

p o p u la tio n  o f young peop le  in rura l areas has dec lined 

s ign ifican tly  as they m ig ra te  fo r  job  and business 

oppo rtun ities . In both rural and urban areas, o lde r 

a d u lt po pu la tio ns  m ake up the lowest percen tage o f 

the to ta l.
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Figure 2: Age wise distribution of urban and rural population in Hakha Township
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Figure 3: The geographical distribution of trends in demography in Hakha Township

I n d i a

The total population for Chin 
State in 2014  was 478 ,8 0 1 , 
of which 229 ,6 0 4  were men 
and 2 4 9 ,1 9 7  were women.

The population density 
increased from nine persons per 
km2 in 1973 to 13.3 persons 
per km2 in 2014. Based on the 
census data from 2014, 79% of 
the population live in rural areas 
while 21% in areas that are 
classified as urban by General 
Administration Department 
(GAD).
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Data Sources: MIMU, Census 2014, Hakha Township Planning Department, UN Habitat 2017





rhis drainage was constructed following the 201,5 lai 
ecognizing that upstream deforestation and unsgstg 
jfbanization contributed to the disaster



2.3 ADMINISTRATION AND GOVERNANCE OVERVIEW

24

Hakha town hosts the 

administrations of both 

Hakha Township and 

Hakha District, which is 

one of the six districts of 

Chin State. The Chin State 

Regional Government is 

also located in Hakha 

Township. The township 

urgently needs proper 

adaptation planning 

and resilience building 

to adapt to the impacts 

of climate change 

and degradation of 

ecosystems.



Township governance  in M yan m ar la rge ly  revolves 

a ro un d  reg iona l and  na tiona l p rogram m es. The 

tow nsh ip  adm in is tra tion  and the state-level governm ent 

shou ld  w o rk  tow ards m aking  the G A D  and  the 

activ ities o f o ther departm ents a t the tow nship level 

m ore transparent, pa rticu la rly  w ith respect to  the 

tendering  and p ro cu rem en t process in C h in  State. 

Township ad m in is tra tion , the estab lishm ent o f new 

com m ittees to  fac ilita te  tow nsh ip-leve l c o o rd in a tio n , 

and the co o rd in a tio n  o f p lann ing  and im p lem en ta tion  

between d iffe ren t departm ents rem ain cha lleng ing .

A t the tow nsh ip -leve l, the V illage  Tract A dm in is tra to r 

(VTA) and  the V illag e  Tract C o o rd in a to r (VTC) are 

key m echanism s th rough  which com m un ities  can be 

invo lved in loca l de c is io n -m a k ing  processes. M any 

o f the cha llenges associa ted w ith com m u n ica tion  are 

structura l in nature , in c lud ing  the la rge  num ber o f 

departm ents, the do ub le  accoun tab ilitie s  shou ldered 

by som e departm ents (the Township A dm in is tra tion , 

the D epa rtm en t o f P lanning), and the vertica l na ture o f 

sector p lan n in g  and  budgeting .

The m a jo rity  o f tow nsh ip  deve lopm en t prio rities 

are dec ided  by consensus am o ng  the Township 

M an a g e m e n t C om m ittee  (TM C), the Township 

D eve lopm ent Supportive  C o m m itte e  (TDSC) and 

the Township M u n ic ip a l A ffa irs  C o m m itte e  (TMAC).

The re la tive do rm ancy  o f the Township Farm land 

C o m m itte e  (TFMC) and the lim ited  activ ity o f the 

Township P lanning and Im p lem en ta tion  C om m ittee  

(TPIC) need fu rthe r cons idera tion . The deve lopm en t 

o f w om en 's  capac ity  in po litica l leadersh ip  and 

de m ocra tic  po litics shou ld  be pursued a t the state and 

tow nsh ip  level.

To
w

ns
hi

p 
P

ro
fil

e





Hakha is exposed to several climatic hazards, in 

particular storms and flash floods, which result in 

landslides, droughts, and heat waves. Stronger 

winds associated with cyclonic systems in the Bay of 

Bengal have also been known to have an increasing 

impact in the last decade. These hazards affect 

crops, transportation, infrastructure, and human 

health. Hakha is also suffering from long-term climatic 

changes, which include erratic rainfall patterns 

and increasing unseasonal temperatures with direct 

impacts such as water scarcity, diseases, and pests. 

The topography and geological conditions of Hakha 

exacerbate the sensitivity thereby increasing the risk 

of disasters.

The current conditions of its socio-economic, 

infrastructure, and ecological systems make Hakha 

highly vulnerable to the impacts of climate change.



The entire township is at high risk, with specific 

risks associated with the concentration of people 

and assets in Hakha Town, unplanned urbanization 

processes, and deforestation in both the town and 

surrounding villages. The isolation of villages also 

increases their vulnerability.

Housing infrastructure is vulnerable to strong 

winds, flash floods, and landslides owing to the 

use of building materials, non-resilient construction 

techniques, and high risk sites mostly prone to 

landslides. Connectivity is the main constraint 

to socio-economic development as the transport 

network is insufficient and liable to be interrupted by 

landslides. There are very limited occupational levels 

in rural households; the economy is non-diversified 

and migration rates are very high. There are fewer 

opportunities for women than there are for men.





3.1 DEFINING VULNERABILITY IN THE CONTEXT OF 
MYANMAR AND HAKHA TOWNSHIP

Vulnerability and resilience are multi-semantic 

notions. In this report, their use is based on the 

following definitions or sources.

This assessment uses a ta ilo re d  de fin ition  o f vu lne rab ility  in fo rm ed  by the 

In te rgovernm enta l Panel on C lim a te  C h an ge 's  (IPCC) 4 th and  5 th assessment reports 

(ARs) tha t refer to  the in te raction  o f hazards, exposures, sensitivities, and adap tive  

capacities o f peop le , com m un ities , and settlements to  p red ic t the level o f risk they 

m ay po ten tia lly  incur. This is in fo rm ed  by de fin itions ou tlined  in d iffe ren t ARs o f the 

IPCC. The ta ilo re d  ap p roach  has several benefits; firstly, this assessment focuses 

on ecosystems, the ir vu lnerab ility , and  the ir po ten tia l to  sup po rt peop le  to  a d a p t 

to  c lim ate  change. Secondly, the assessment focuses on the spatia l d is tribu tion  

and dynam ic  o f vu lnerab ility , by unders tand ing  the spa tia l d is tribu tion  o f d iffe ren t 

functions and  services tha t w ill p lay a crucia l ro le  in ad a p ta tio n  p lan n in g . Finally, 

the de fin ition  used here recognizes tha t the pre -exis ting, underly ing  vu lne rab ilities  in 

s o c io -e co n o m ic  rea lities, in frastructure , and ecosystems in te ract w ith c lim ate  change 

and c lim a te -re la ted  hazards to  enhance risk and vu lnerability . In ca lcu la ting  the 

vu lne rab ility  index in Section 3 .5 , de fin itions from  the IPCC 's 4 th and  5 th assessment 

fram ew orks (or reports) to  keep the index ca lcu la tions  s im ple. The b ro a d e r overa ll 

fram ew ork  is cap tu red  in F igure 4.

W e a lso use da ta  and analysis conducted  under the Poverty and V u lne rab ility  

Assessment (PVA) fram ew ork  o f IC IM O D . The PVA is a househo ld  survey tha t 

IC IM O D  has deve loped  to  identify, understand , and m o n ito r poverty and 

vu lnerability . A  to ta l o f  3 9 0  househo lds (HHs) from  H akha Township in c lud in g  9 0

urban HHs were covered in the PVA study du ring  2 0 1 3 -1 4 .  The PVA instrum ent 

covers several d im ensions: a) s o c io -e co n o m ic  cond itions  o f househo lds, b) incom e 

and expenditu re , in c lud in g  fo o d  security and nu trition , c) ge nd er roles in househo ld  

decis ion m aking , d) d iffe ren t aspects o f governance , and e) socia l cap ita l 

(G erlitz, J. Y. et al. 2017 )*.

Resilience

There is no un ivoca l de fin ition  o f resilience o r urban resilience, and g lo b a lly  there 

is deba te  on how  to  m easure resilience. This repo rt uses the term  'res ilience ' as 

de fined by U N -H a b ita t and U N -E nv ironm en t and  a lso by m a jo r resilience expert 

entities. Here 'res ilience ' refers to  the ability o f system s regulating natural, built 

environment and socio-economic dynamics to withstand and to recover from any 

plausible hazards, including both chronic stre sso rs (for instance, deforestation) and 

acute shocks (for instance, landslides). The rep o rt a lso recognizes tha t in com plex 

systems, such as those stud ied by this assessment, there is no  s ing le  e q u ilib riu m  to 

be sou gh t and restored a fte r a shock. There are m u ltip le , co -ex is ting  equ ilib rium s, 

and both hum an settlem ent and eco lo g ica l systems change continuously. This repo rt 

analyses preva iling  cond itions  o f the env ironm en t, in frastructure, soc io -e co n o m ic  

systems, governance , and p o p u la tio n , to  understand how  these enab le  o r h inder 

resilience in the tow nship.

For m ore deta ils, see A rup , 2 0 1 4 . Facing up to the future: the City Resilience 

Index. (Retrieved from  h ttp ://w w w .a ru p .com /c ity_ re s ilience _ inde x). For a review  o f 

urban resilience trends, see U N -H a b ita t, 2 0 1 7 . Trends in Urban Resilience, 2 0 1 7  

(Retrieved from  h ttp s ://u n h a b ita t.o rg /b o o k s /tre n d s - in -u rb a n -re s ilie n c e -2 0 1 7 /
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Gerlitz, J. Y., Macchi, M ., Brooks, N ., Pandey, R., Banerjee, S. &  Jha, S. K. (2017). The multidimensional livelihood vulnerability index-an instrument to measure livelihood vulnerability to change in the Hindu 

Kush Himalayas. Climate and Development, 9(2), 124-140.

http://www.arup.com/city_resilience_index
https://unhabitat.org/books/trends-in-urban-resilience-2017/


3.2 CLIMATIC FEATURES, NATURAL HAZARDS, AND OBSERVED IMPACTS

Increased incidences of flashfloods and 

landslides due to heavy rainfall during the 

shorter monsoon season pose risks to basic 

infrastructure such as houses, schools, health 

posts, and roads, and affect people's mobility 

and access to basic services.

Prolonged drought due to erratic rainfall 

and a larger dry season pose threats to 

agriculture and consequently to food security.

The shorter monsoon season and higher 

temperatures result in faster evaporation and 

are causing water scarcity.

Communities w ill face increased disaster risks 

due to climate change if adaptation measures 

are not adopted.



H akha faces a num ber o f d irec t im pacts resulting from  

both c lim ate  hazards and long -te rm  c lim ate  change. 

W h ile  som e o f these are observed in a num ber o f 

areas across M yanm ar, others are spec ific  to , o r are 

m ore  p ro no unce d , in H akha . In m any cases, c lim ate  

features th a t have been observed in the past are 

pro jec ted to  con tinue  the ir present tra jec to ry  -  and 

becom e m ore  severe -  in the fu ture . This m eans tha t 

hazards and  the ir observed im pacts, as h igh lig h ted  by 

com m un ity  m em bers, are likely to  a lso becom e m ore 

serious in the fu ture , w ith ou t a d a p ta tion  measures.

A cco rd in g  to  com m un ities  consulted in this assessment, 

due to  pro jected changes in c lim a tic  features fo r Ch in 

(i.e., + 1 .5 -2 .7 ° C ,  + 1 7  ho t days, + 6 -2 3 %  o f ra in fa ll

in less tim e), f lo o d  risks w ill increase lead ing  to  m ore 

landslides; there w ill be m ore heat waves, s tronger 

w inds, and  increased risk o f droughts. Landslides 

w ill lead to  the destruction o f houses, land , roads 

and in frastructure , resulting in the d isp lacem en t o f 

peop le  and loss o f live lihoods. H eavier rains w ill have 

im pacts on fa rm la n d  and crops, resu lting in a decline  

in crop yie lds, lead ing  to  a loss o f live lihoods, fo o d  

and nu trition  insecurity, and increased m ig ra tion . H eat 

waves w ill have im pacts on hum an and an im a l health , 

which w ill aga in  have im pacts on peop les ' live lihoods 

and w e ll-b e ing . Increased tem pe ra tu re  w ill lead to 

increased w a te r stress, which have im pacts on health 

and energy (m icro -hydropow er) gene ra tion . Increased 

tem peratures w ill a lso tr igg e r m ore  pest and disease

in festation in crops and livestock, lead ing  to  a decline  

in p roductiv ity  and incom e. Reduced incom es w ill have 

im pacts on educa tion , fo o d  security, and o the r factors 

re la ted to  w e ll-be ing .

H akha receives a ro un d  1 ,8 0 0  mm (72 inches) o f 

ra in fa ll an nu a lly  o f which a b o u t 90%  o f is received 

du ring  M a y -O c to b e r. Long-term  da ta  co llec ted  by the 

D epa rtm en t o f M e te o ro lo g y  and  H ydro logy (D M H , 

C h in) du rin g  1 9 8 1 -2 0 1 7  (Figure 4) shows th a t ra in fa ll 

is va riab le  w ith the onset o f the m onsoon, and tha t 

there w ill be varia tions in dry spells as well as rainy 

days. The highest annua l ra in fa ll recorded -  a b o u t 95  

inches -  was in 2 0 1 5 . Forty-five inches were received 

in July, lead ing  to  unprecedented disasters in H akha 

tow n and  v illages.

Figure 4: The trend of precipitation from 1981-2017
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Figure 5: Climatic features, natural hazards, and their impacts in Hakha Township

Climate features that have 
been observed in the past are 
projected to continue their 
present trajectory and become 
more severe in the future. 
According to communities 
consulted, the frequency of flood 
risks has increased leading to 
more landslides and destruction 
o f houses, land, roads, and 
infrastructure, which resulting 
in the displacement of people 
and loss of livelihoods. Heavier 
rains have impacted farmland 
and crops resulting in a decline 
in crop yields leading to loss of 
livelihoods, food and nutrition 
insecurity, and an increase in 
migration. Increased temperature 
has lead to increased water 
stress, which has an impact 
on health and energy (micro­
hydropower) generation.
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3.3 TOWNSHIP CONDITIONS -  SOURCES OF VULNERABILITY

ECOSYSTEMS

• Forests are the most dominant land cover in the 

township but currently experiencing high levels of 

degradation and deforestation.

•  There is large-scale exploitation of forest 

ecosystems, which involves extraction of timber 

for building material and fuelwood for cooking, 

grazing for livestock, and extraction of non-timber 

forest plants for medicinal purposes.

•  Most of the agricultural production is rain-fed, 

making it very senstive to changes in climate and 

thus to food scarcity.

•  Most of the drinking water in Hakha Township 

comes from natural springs located in surrounding 

areas, which are getting affected by changes in 

temperature and erratic rainfall. This poses the 

threat of future water scarcity.

•  Uncontrolled hunting and poaching and the 

spread of invasive plants are causing a decline in 

biodiversity.

•  Unsustainable farming practices such as short-term 

shifting cultivation are affecting soil fertility and 

causing soil erosion in many places.

32



Forest ecosystems in H akha Township have 

experienced high levels o f d e g ra da tio n  and 

de foresta tion  over the last few  decades due to  the very 

high dependence of loca l com m un ities  on forests. 

Locals obta in  tim be r fo r  cons truc tion , fue lw o od  fo r 

heating  and  c o o k in g , herbs fo r  m ed ic ina l purposes, 

and grasses fo r fo d d e r from  nearby forests. The 

m ain p rov is ion ing  services in H akha Township are 

paddy, vegetab les, m aize , and w ild  fru its , w ith m in o r 

con tribu tion  of beans , te a , co ffee , and oil c rops. The 

p ro du c tion  of m ost of these is ra in -fe d , w h ich makes 

them  m ore vu lne rab le  to  observed changes and  fu ture 

pro jec tions of c lim a te , where erra tic  ra in fa ll patterns 

m ay im p a c t these p rov is ion ing  services and a ffec t foo d  

security in H akha .

Livelihoods are being enhanced at the cost 
of natural resources

In the m ounta in  con text, socia l and  eco lo g ica l systems 

are connected and im p o rta n t fo r  ensuring susta inable 

live lihoods  o f rura l and urban dwellers. Field 

observa tions and discussions show  tha t live lihoods and 

ecosystems in H akha Township are no t well ba lanced . 

D ue  to  a lack o f susta inab le  op tions, the dependence 

of loca l com m un ities  on fire w o o d , fod der, tim ber, 

stones, and no n -tim b e r fo rest products is very h igh , 

and this has led to  the over-extraction and de g ra da tio n  

o f na tura l resources and the dep le tion  o f biodiversity. 

Forest patches are de graded  by landslides, fo rest fires 

caused by slash and burn a g ricu ltu ra l p ractices, and 

road  construction . D u rin g  pa rtic ip a to ry  assessments, 

loca l com m un ity  m em bers reported tha t m any springs 

and stream s are d ry ing , and  in lo w la nd  v illages the 

w a te r tab le  is go in g  dow n. This is lead ing  to  w ate r 

shortages, pa rticu la rly  du ring  the dry m onths o f

M arch  and A p ril, and  having adverse im pacts on the 

w e llbe ing  o f w om en and girls w ho have to  fetch water.

The qua lity  o f secondary o r fa llo w  forests is dec lin ing  

due to  the shorte r sh ifting  cu ltiva tion  cycle. The cycle 

has been reduced to  1 0 -1 5  years due to  increasing 

po p u la tio n  and land use changes. This is lead ing  to  

a loss o f soil fe rtility  and crop yields. B iodiversity is 

on the dec line  and loca l com m un ities  ind ica te  tha t 

la rge an im a ls  like deer are now  rare. H unting  is

one o f the causes o f b iod iversity loss. O rch id s  and 

lichens from  forests and  fish from  na tura l streams 

are extracted unsustainably. This loss o f la rg e -b o d ie d  

preda to rs, he rb ivo res ' and na tu ra l decom posers w ill 

have a cascad ing effect on fo o d  webs, resulting in 

transfo rm a tions in the structure o f ecosystems and can 

cause an exp losion in the po pu la tio ns  o f native and 

invasive species.
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Figure 6: Major causes of deforestation in 
Hakha Township

Main factors causing degradation 
of ecosystems

The extraction o f fo rest resources is one o f the m a jo r 

drivers o f de foresta tion  and de g ra da tio n  o f forest 

ecosystems in H akha Township. W ood  is extracted 

m a in ly  fo r tim ber, w h ich is used as a b u ild in g  

m a te ria l, and fo r fue lw o od . Trees are a lso fe lled  to 

c lea r the land fo r ag ricu ltu re . Intensive deforesta tion  

has increased the frequency o f landslides and m any

Small-scale cutting for agriculture/charcoal 

|  Small-scale cutting for tim ber/build ing materials 

|  Large-scale cutting for plantation/large-scale agriculture

Source: Census, 2014"

villages in H akha Township have suffered da m ag e  to 

houses and roads due to  landslides.

The unsusta inable extraction o f fo rest resources has 

a lso caused de g ra da tio n  o f forests in m any places 

(Figure 6). Figure 8 shows newly a d d e d /d e g ra d e d  

forests from  the last 15 years. M in in g  and hyd ropow er 

in frastructure are o ther factors th a t are causing the 

de g ra da tio n  o f na tura l ecosystems. If the pattern o f 

unsusta inable m in ing  fo r stones continues, it w ill m ake 

the land unstable in m any places a lo n g  h igher slopes 

and m ig h t increase the frequency o f landslides in the 

future.

Water: A crucial ecosystem service

H akha is h igh ly  dependen t on na tura l springs fo r 

d rink ing  and no n -d rin k in g  water. M o re  than 85%  o f 

househo lds in urban and rura l areas in the tow nship 

depend on springs, which m ake them  vu lne rab le  to 

c lim ate  change im pacts m ore  (Figure 7). Currently, 

du ring  the sum m er m onths o f M arch  and A p ril, when 

springs have less water, wom en and g irls have to

Figure 7: High dependence on natural springs 
for water makes the population of Hakha Township 

more prone to climate change impacts

0.07-, 1.38

|  Tap water/Piped 

|  Protected well/Spring 

|  Pool/Pond/Lake 

|  W aterfall/Rain water 

Tanker/Truck 
Source: Census, 2014"

Tube well borehole 

Unprotected well/Spring 

River/stream/canal 

| Bottled w ater/W ater purifier 

| Other

‘ Department of Population, M inistry of Immigration and Population. August 2014



travel a lo ng e r d istance to  fetch water. This increases 

the w o rk lo a d  o f w om en and g irls in the tow nship.

Due to  increasing tem peratures, erra tic  ra in fa ll, and 

high levels of soil e ros ion , springs are no t suffic iently 

recharged , lead ing  to  a dec line  in spring  d ischarge. 

Effective m easures are needed to  revive springs and 

ensure w a te r a va ila b ility  in the future.

H ydro logy and g ro un d  water, c ruc ia l ecosystem 

services, are linked to  both househo ld -leve l choices 

and external drivers such as c lim ate  variab ility . As 

m ore farm ers in H akha o p t fo r  w a te r-de m and in g  cash 

crops and intensive cu ltiva tion  o f vegetab les and spice 

crops on steep slopes, low  ra in fa ll du rin g  critica l crop 

grow th phases and acce le ra ted  soil erosion due to  

heavy rains m ay fu rthe r dep le te  g ro un dw a te r resources 

and create com petitive  extraction o f water. Intensive 

extraction o f w a te r a t the househo ld  level w ill reduce 

w a te r a va ila b ility  in the la rge r landscape system 

and a lso fo r  other househo lds due to  the subtractive 

na ture o f the resource. There fore, a g round  w ater 

dependen t ag ricu ltu re  and live liho od  systems are a t 

risk o f the negative im pacts o f c lim a tic  disturbances. 

People are aw are  o f the close link  between socia l 

and e co lo g ica l systems, bu t the fee dba ck  and 

response loops are weak. This results in the p o o r 

m an ag em en t o f resources. For the tim e be ing, peop le  

are m an ag ing  the ir na tura l ecosystems fo r  the bene fit 

o f the stakeholders, wh ich is im p ortan t, bu t no t fo r  the 

eco lo g ica l systems.

The b iod ivers ity  o f H akha Township is dec lin ing  due to  

u n con tro lle d  hunting  and p o ach ing  and la rge -sca le  

spread o f invasive a lien  plants. This poses a th rea t to 

the native flo ra  and fauna  and  calls fo r u rgen t action  

focused on the conservation o f these ecosystems.

Current efforts to reduce the degradation of 
natural ecosystems

In H akha , de ve lop ing  susta inab le  live lihoods th rough  

the susta inab le  m an ag em en t o f na tura l resources is 

very im p o rta n t fo r  resilience bu ild in g . There are som e 

governm en t and  com m un ity  in itia tives tha t m anage 

na tura l resources. These p rom ote  tree p lan ta tions, 

m a in ta in  green belts a lon g  roads, invest in im proved  

d ra in age  systems (in H akha tow n), im pose restrictions 

on the use o f w o od  fo r  construction  and  fue lw o od  

(e.g., 1 m etric  ton o r 12x6 feet w o o d /h h /y e a r), 

m anage reduced w a te r supply schedules du ring  the 

dry m onths (from  6 - 8  am  and 4 - 5  pm ), and fac ilita te

w a te r resource ca tchm ent pro tection . The stakeholders 

are aw are  o f the over-extraction  o f resources bu t there 

is no  o rgan ized  system to  respond a t the state and 

loca l levels. The capac ity  o f existing ecosystems to 

p rov ide  goods and services tha t sup po rt the qua lity  o f 

life o f present and fu ture  genera tions w h ile  sub ject to 

a variety o f "shocks" is very low. This fea tu re  makes 

H akha extrem ely vu lne rab le  to  c lim a tic  and  non- 

c lim a tic  changes. The gove rnm en t has launched 

la rge -sca le  actions such as road  construction  a im ed  at 

he lp ing  C h in  com m un ities  im prove  the ir connectiv ity 

and live lihoods, bu t these in frastructure  in terventions 

are a lso adversely m od ify ing  the ecosystem processes, 

in c lud in g  w a te r and m inera l cycling.
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Figure 8: Distribution of forest cover in Hakha Township in 2014

Types of vegetation

Due to a lack of sustainable 
options, the community's 
dependence on firewood, 
fodder, timber, stones, non­
timber forest products, and water 
resources is very high. This 
results in over-extraction, leading 
to the degradation of natural 
resources and depletion of 
biodiversity. Forest patches are 
visibly degraded by landslides 
and forest fire due to slash and 
burn agricultural practices and 
road construction.

The quality of secondary or 
fallow forests is declining due 
to a shorter shifting cultivation 
cycle. The cycle has reduced to 
10-15  years due to increasing 
population and land use 
changes. This is leading to loss 
of soil fertility and crop yields.

Quality of forest (2014)

Intact forest 

Degraded forest 

Deforestation areas 

Vegetation cover

Deciduous forest 

Scrubland 

Agriculture 

Transport network 
M ajor road 

= ■  Secondary road

------- Tertiary road

Main streams
------Main streams

-----  Seasonal streams
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M a t u p i

Extraction of forest 
resources is one of 
the major drivers of 
deforestation and the 
degradation of forest 
ecosystems in Hakha 
Township

Small-scale cutting for agri/charcoal 
Small-scale cutting for timber 
Large-scale cutting for plantation

Soil classification concerns 
the grouping of soils 
with a similar range of 
properties (chemical, 
physical, and biological) 
into units that can be geo­
referenced and mapped

Chin Hill Complex Soil 
Red Brown Forest Soil

The steep topography 
of Hakha Township 
exacerbates the sensitivity 
of its soil thereby increasing 
disaster risk

Slopes in degrees
0-1 5
15-30■ 30-45  
>45

Data Sources: MIMU, Census 2014, Hakha Township Planning Department, UN Habitat 2017



INFRASTRUCTURE CONDITIONS

• The current transportation and communication 

networks of Hakha Township are the main 

constraints to socio-economic and livelihood 

development in the area, and are highly 

vulnerable to hazards.

•  Housing structures are vulnerable to strong winds 

and storms because construction practices seldom 

integrate disaster-resistant techniques and are not 

adapted to future hazards of increased frequency 

and intensity.

•  A  lack of climate-sensitive land-use plans increases 

the potential vulnerability of all households, 

especially in high-slope areas, where heavy rains 

w ill increase landslides in the future.

•  The availability of fresh water for drinking depends 

on natural springs, making the entire township



vulnerable to future rain variability and increased 

temperatures in the mid and long term, as aquifers 

w ill take longer to recharge.

•  Coverage of disaster- and climate-resilient basic 

services is very limited, reducing communities' 

resilience to climate hazards and jeopardizing 

their future coping capacities in the face of more 

intense climate hazards.
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Current transportation and communication 
networks are the main constraints to 
socio-economic and livelihood development 
in Hakha, and are highly vulnerable to 
hazards

As in m ost m oun ta inous  areas, m ob ility  seems to  

present the m ain constra in t to  soc io -e co n o m ic  

and live liho od  deve lopm en t fo r  rural com m unities. 

C urrently, the transp o rt ne tw ork m a in ly  relies on the 

prim ary  paved road  (in construction) and a netw ork 

o f secondary and tertiary unpaved roa ds /tra ils , which 

m ake these rura l com m un ities  h igh ly vu lne rab le  to 

strong storm s and unusua lly  heavy ra in fa ll. A round  

30%  o f v illage  tracts reported  tha t over the last 3 0  

years landslides and floods  have becom e m ore 

frequen t, da m a g in g  roads and  bridges, and , in the 

w orst cases, iso la ting  v illages fo r  several days from  

m arkets, m ed ica l fac ilities, schools, and o the r core 

com m un ity  services. In a d d itio n , none o f the v illage  

tracts reported having storm  w a te r d ra in age  systems 

which increase these com m u n itie s ' vu lne rab ility  to 

c lim ate  hazards.

O n  average, m ore than 35%  o f househo lds in the 

tow nship do  no t possess any m eans o f transp o rta tio n ; 

this figu re  increases to  m ore than 80%  in som e 

southern v illag e  tracts. In a d d itio n , there are no pub lic  

buses, and the m a jo rity  o f the com m un ities  rely on 

in fo rm a l loca l transporta tion  (sports u tility vehicles) tha t 

are poo rly  adap ted  to  s tronger rains and  storm s. This 

reduces peop le 's  m obility , especia lly in the wet season. 

C h in  State and H akha are no exception. A t 11%, the 

state has a very low  Road Access Index (RAI) scoring 

(ADB, 2 0 16 )# .

Ten v illage  tracts have access to  a pu b lic  e lectric ity 

ne tw ork on the g rid , m a in ly  loca ted  a lon g  the m ain 

roads o f the tow nsh ip , w h ile  the te le com m u n ica tion  

ne tw ork is lim ited  to  wards in H akha tow n. Som e 

v illage  tracts reported  having D isaster M an ag em en t 

C om m ittees, bu t very few  have Early W arn ing  Systems 

(EWS). C om m un ities  ge t c lim ate  w arn ings from  V illage  

Tract A dm in is tra to rs  and N a tion a l Radio and  Television 

w eathe r forecasts, genera lly  a w eek in advance. 

D isaster w a rn ing  systems have im p roved  since 2 0 1 5  

and several Rice Banks have been constructed. 

However, m ore preparedness is needed to  increase the 

resilience o f the tow nship.

These m ob ility  and com m u n ica tion  constra in ts 

a lready jeopard ize  rura l live lihoods , bu t w ill worsen in 

em ergency situa tions fo llo w in g  the pro jec ted extreme 

w eathe r events. C hanges in p rec ip ita tion  patterns 

and increase in m ean tem pera tu re  are like ly to  bring  

s tronger rains and cyclones da m a g in g  the a lready 

underdeve loped  transp o rt in frastructure, reducing 

peop le 's  m obility.

The pro jected s tronger rains and w inds m ay increase 

com m u n itie s ' vu lne rab ility , especia lly in those villages

w here accessib ility  is very lim ited . These lo ca tio na l 

barriers shou ld  be considered w h ile  p lan n in g  

responses to  c lim ate  w arn ings.

Housing structures are vulnerable to strong 
winds and storms because construction 
practices seldom integrate disaster resistant 
techniques and are not adapted to future 
hazards of increased frequency and 
intensity

The Census 2 0 1 4 * shows th a t 87%  o f the conven tiona l 

housing units in H akha are w ooden (Figure 9). 

C om m un ities  reported tha t loca l bu ilders construct 

m ost houses, bu t they d o  no t inc lude  disaster resistant 

techniques (i.e., adequa te  fou nda tions  fo r steep 

slopes). A lthough  the Census shows a s ig n ifica n t 

sh ift to  du rab le  m ateria ls  (Figure 10) in roofs (93% 

o f househo lds), wa lls are still b u ilt w ith w o od  (87% 

o f households). Yet there is no  in d ica tion  tha t 

b u ild in g  techniques are im p rov ing  o r ad ap tin g  to  

the he ightened intensity o f rains and storm s. This 

m ay inev itab ly  lead to  m ore  landslides and reduce 

housing safety. Heavy rains in 2 0 1 5  led to  s ign ifican t 

landslides, da m a g in g  and  destroying houses. In fact, 

m ore  than 50%  o f v illage  tracts reported tha t over the 

last 3 0  years landslides and floods  have becom e m ore 

frequen t, da m a g in g  houses m ore than once a year. 

A lthough  strong s to rm s/w inds were reported  to  be less 

frequen t over the last 3 0  years, dw ellings in 40%  o f the 

v illag e  tracts are still da m ag ed  every year.

In a d d itio n , fo rest cove rage is decreasing  due to 

hum an activ ities such as w o o d  harvesting. F irew ood is 

by fa r the m ain source o f coo k in g  fuel (used by 87%  

o f househo lds), w h ile  on ly  3% o f the po p u la tio n  has

‘ Department of Population, M inistry of Immigration and Population. August 2014

#ADB (2016) Rural Roads and Access Project: Initial Poverty and Social Analysis, September 2016, Myanmar



Figure 9: Conventional homes categorized 
by type of housing unit

0.02

|  Condominium /Apartment/Flat 
|  Semi-pacca house 
|  Bamboo 
|  Hut 1 year 

Source: Census, 201 4’

| Bungalow/Brick house 
| Wooden house 
| Hut 2-3 years 
I Other

Figure 10: Conventional homes categorized 
by main construction material
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access to  electricity. A b o u t 35%  o f the households 

reported  using m odern and susta inable sources o f 

energy fo r ligh ting , and this p ro p o rtio n  is h igher in 

urban areas than in rura l areas.

A lthough  several regu la tions are be ing im p lem ented 

to  con tro l w o o d  cutting , such as the d e lim ita tion  o f 

com m un ity  forests (covering an area o f one m ile  from  

each v illage  where cu tting  is p roh ib ited ) and  lim its on 

the quan tity  one is a llow ed  to  cu t (two tonnes per year 

per fam ily), com m unities reported tha t the m ain cause 

o f de foresta tion  is sm a ll-sca le  cu tting  fo r  a g r ic u ltu re / 

cha rcoa l and  fo r  t im b e r/b u ild in g  m ateria ls.

This lim ited  access to  energy sources and w ood 

harvesting practices are unsusta inable and w ill 

inev itab ly increase de fo resta tion , which w ill increase 

exposure to  landslides and  erosion.

The lack of climate-sensitive land-use plans 
increases the potential vulnerability of all 
households, especially in high-slope areas, 
where heavy rains will increase landslides 
in the future

There is a w eak understand ing o f the risks o f floods and 

landslides linked to  strong w inds and storms. Land-use 

p lann ing  does no t effic iently and system atically consider 

locations and siting, and o rien ta tion  o f pub lic  bu ild ings 

and settlements. There is no m echanism  fo r in tegra ting  

ad d itiona l features resulting from  changes in c lim ate  to 

plan fo r new infrastructure.

A  loca l com m ittee  genera lly  de libera tes on wh ich areas 

are su itab le  fo r  new housing and  reach a decision 

based on com m on consensus. However, specific  

to p o g ra p h ic  and g e o lo g ica l in fo rm a tio n  is se ldom  

August 2014

used and there is a lack o f c lim ate-sensitive  land-use 

plans, wh ich increases the po ten tia l vu lne rab ility  o f 

all househo lds, especia lly in h igh -s lop e  areas where 

heavy rains w ill increase landslides in the future.

People mainly depend on natural springs 
for fresh water for drinking, which makes 
the entire township vulnerable to future rain 
variability and increased temperatures in 
the mid and long term, as aquifers will take 
longer to recharge

The 2 0 1 4  Census reported  th a t 69 .5%  o f households 

a t the U n ion level had access to  im p roved  d rink ing  

w a te r sources aga inst 3 0 .5 %  w ith o u t access. In Ch in 

State, the p ro po rtion  o f househo lds w ith access 

to  d rink ing  w a te r is close to  the na tiona l average 

(70 .2% ), w h ile  in H akha Township, the figu re  is 

s ign ifican tly  above  ave rage (95%) (Figure 1 1).

A round  95%  o f the po pu la tio n  relies on underground  

w ate r sources (m ainly natura l springs). W ater supply 

pipes use gravity to  transport water. This system, 

if adequate ly  addressed, can a llo w  v illagers an 

im p o rtan t degree o f au tonom y in terms o f opera tion  

and m aintenance . However, re liance on spring 

sources typ ica lly m eans tha t w a te r sources are fa r from  

v illage  sites, which can represent challenges to  w ater 

d istribu tion  and exposes the system to  g reater dam age, 

as p iped networks traverse flo o d - and lands lide -p rone  

landscapes (Figure 12). M oreover, v illage rs ' lim ited 

technica l o r financ ia l capacity  to  expand service 

de livery in response to  rising dem and, coup led  with the 

d ifficu lty  o f b ring ing  construction equ ipm en t in to  rem ote 

m ounta inous sites, can represent a huge cha llenge in 

p rov id ing  access to  pro tected water.
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Figure 11: Type of water supply for potable use in
Hakha Township

This makes the entire  tow nship susceptib le to  rain 

va riab ility  and increased tem peratures, in the m id 

and long  term , as the w ate r consum ption  rate m ay be 

h igher than w a te r cycle 's capac ity  to  replenish itself. 

The pro jected changes in p rec ip ita tion  patterns and 

increase in m ean tem pera tu re  m ay a ffec t g ro un dw a te r

sources, as aqu ife rs w ill take lo ng e r to  recharge, 

lead ing  to  the need fo r fu rthe r investments in im p rov ing  

in frastructure (tanks capacity, boreho les depth, etc.).

In a d d itio n , intense run o ff and soil erosion caused by 

m ore intense rains m ay cause da m ag e  to  m ore w ate r 

fac ilities.

|  Improved drinking water Unimproved drinking water 

Source: Census, 201 4 ‘

Som e househo lds reported tha t they d o  no t have 

access to  any w a te r supply system, and have to  co llec t 

w a te r da ily  from  nearby seasonal streams (a task 

carried  o u t by w om en). M o re  than 70%  o f v illage  

tracts reported w ate r a va ila b ility  as the m ain im p ac t 

o f tem pe ra tu re  rise, especia lly du ring  the dry season 

when they need to  set aside tw o  hours in the m orn ing  

and tw o hours in the a fte rnoon  just to  co lle c t water. 

There is a lack  o f in frastructure  fo r  w a te r s torage a t 

the com m un ity  level such as w ate r tanks and reservoirs 

and in schools, health posts, and  o ther pu b lic  

bu ild ings. In a d d itio n , very few  househo lds reported 

using ra in -ha rvesting  systems.

*Department of Population, M inistry of Immigration and Population. 

4 0  August 2014
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The current transportation 
and communication systems 
seem to be the main constraint 
to rural socio-economic and 
livelihood development and are 
highly vulnerable to hazards. 
Around 30% of village tracts 
reported that over the last 30 
years, landslides and floods 
have become more frequent, 
damaging roads and bridges, 
and in the worst cases, isolating 
them for several days from 
markets, medical facilities, 
schools, and other core 
community services.

More than 35% of households 
in the township do not posses 
any transportation item, rising to 
more than 80% in some southern 
village tracts. Access to both a 
public electricity network on the 
grid and a telecommunication 
network is very limited. These 
mobility and communication 
constraints already jeopardize 
rural livelihoods, but w ill 
worsen in emergency situations 
following the projected extreme 
weather events.

Communication network

Mobile tower

*- Publ ic electricity on the grid

r-v Bus stop 

Transport network
M ajor road

------Secondary road

------ Tertiary road

Main streams
------Main streams

------Seasonal streams

Main transportation routes

Figure 12: Spatial distribution of main transport and communication infrastructure

K a l e

M a t u p i

T i l in

At the regional level, Hakha Types of settlements
Township is crossed by the main a State capita l
paved road, representing the .

• I I - .  a . .. 11 Townshipmain merchandise transportation r
system, linking Gangaw Town
with Falam further down to
Laylay Town and India.

Data Sources: MIMU, Census 2014, Hakha Township Planning Department, UN Habitat 2017
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C overage  o f im p roved  san ita tion  is very good . 

A cco rd in g  to  the 2 0 1 4  Census, m ore than 95%  o f the 

househo lds use w a te r seals (im proved p it la trine).

Coverage of disaster and climate resilient 
basic services is limited; this reduces 
the resilience of communities to climate 
hazards and jeopardizes their future coping 
capacities in the face of more intense 
climate hazards

Health and educa tion  cove rage is very w eak across the 

tow nsh ip . A rou nd  65%  o f the v illag e  tracts reported 

tha t access to  health and  educa tion  fac ilities  was very 

d iff ic u lt (20%) and d iff ic u lt (45%).

There is one tow nsh ip  hospita l (TH) loca ted  in H akha 

tow n , seven rura l health centres (RHCs), and  six sub- 

rura l health centres (SRHCs), m a in ly  loca ted  in v illage  

tracts a lo n g  the m ain roads. As shown in Figure 13, 

the lack o f health fac ilities  is m ore p ronounced  in 

eastern areas.

Twenty-two v illage  tracts have access to  basic 

educa tion  fac ilities, wh ich suggests tha t a t least p rim ary  

educa tion  is a va ila b le  to  a lm os t all ch ild ren in the 

tow nsh ip , if we a llo w  fo r  som e travel tim e. However, 

secondary educa tion  cove rage is very w eak, as on ly 

H akha tow n and  the v illag e  tracts o f C huncung  and 

Sakta have high schools, w h ich w o u ld  suggest low er 

rates o f en ro lm e n t as fam ilies  have to  send the ir 

ch ild ren to  H akha , and this places an extra burden on 

the is a lready  low  incom es. Tertiary educa tion  is on ly 

a va ila b le  a t universities loca ted  in H akha tow n, w h ile  

there is a lack  o f techn ica l and  voca tion a l tra in ing  

centres.

C om m unities  reported a lack  o f com m un ity  shelters tha t p rov ide critica l em ergency shelter. M ost pu b lic  bu ild ings 

(health centres and schools) are often no t d isaster res ilient and the re fo re  c a n n o t be used fo r  do ub le  purpose in the 

case o f storm s and floods. S im ilarly, churches are som etim es used as tem po ra ry  shelters, bu t the ir lim ited  capac ity  

and resources d o  no t cover a ll com m unities.
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Figure 13: Spatial distribution of basic services and shelters

India

Coverage of disaster and 
climate resilient basic services is 
limited, reducing communities' 
resilience to climate hazards and 
jeopardizing their future coping 
capacities to more intense 
climate hazards.

Around 65% of the village 
tracts reported that access to 
health and education facilities is 
difficult, and that there is a lack 
of community shelters providing 
critical emergency shelters.

The availability of fresh water 
for drinking use mainly relies 
on natural springs, making 
the entire township vulnerable

t to future rain variability and 
increased temperatures in the 
mid and long term, as aquifers 
w ill take longer 
to recharge.

Public health facilities (2017)

Q  Township hospital 

Rural health centre 

|~ | Sub rural health centre

Education facilities (2017)

ft University 

High school 

Primary school 

Disaster facilities (2017)

I'rfl Disaster facilities (i.e. shelter) 

Transport network 
M ajor road 

• ’ Secondary road 

Tertiary road 
Rivers and streams
-------Main streams

------- Seasonal streams
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Main water sources

Rural health coverage

According to Census 2014, around 95% 
of the population relies on underground 
water sources (mainly natural springs)

Underground source (% HHs)
0 -2 5

2 5 -50■ 5 0 -7 5  

7 5 -1 0 0

Rural Health centres (RHC) and sub-rural health 
centres (SRHC), mainly located in village tracts 
along the main roads, configure the health 
coverage. There is a lack of health facilities in 
eastern areas

■ Rural health centre 
?l> Sub rural health centre 

Distance 10 km

Population (No. of people)
<2 5 0 0  

2 5 0 0 -5 0 0 0  

> 5 0 0 0

Primary education coverage
22 village tracts have access to basic 
education facilities, which suggests that at 
least primary education is available, if we 
allow for some travel time, except in south­
eastern areas.

Primary school

Population ages 4 -1 0  years (num)
< 2 5 0  

2 5 0 -5 0 0  

5 0 0 -1 0 0 0  

1 0 0 0 -2 0 0 0  

> 2 0 0 0

Data Sources: MIMU, Census 2014, Hakha Township Planning Department, UN Habitat 2 01 7
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SOCIO-ECONOMIC CONDITIONS

• Rural households depend primarily on livelihoods 

based on rain-fed agriculture. This makes

them highly vulnerable to climate change and 

variations.

•  Rural communities have low access to services and 

infrastructure -  health, education, market, finance, 

energy, technical assistance, and information.

•  Hakha's urban population is highly dependent 

on daily wages and remittances; employment 

opportunities are low due to lack of skills and 

industries.



W hile there is some level of food self-sufficiency, 

food security is more dependent on external 

supply. This makes people more vulnerable during 

disasters when road connectivity gets disrupted.

Women have less access to resources and 

opportunities (for instance, financial services and 

land ownership) than men. Therefore, they are 

likely to face problems and hardships such as food 

insecurity and loss of livelihoods.

Low levels of income and income generating 

options, education, and migration are mutually 

reinforcing.





As per the 201 4 Census, H akha Township has a to ta l 

p o p u la tio n  o f 4 8 ,3 5 2 , o f which a b o u t 48%  is rura l. 

A lm ost 23%  o f househo lds are w o m en -h ea de d . The 

overa ll rate o f la b o u r fo rce  p a rtic ip a tion  o f ind iv idua ls  

over 1 0  years o ld  is a b o u t 43% . The em p loym en t to 

p o p u la tio n  rate is a b o u t 41%  and the unem p loym ent 

rate is 5% fo r men and  7% fo r w om en. A  la rge 

p ro p o rtio n  o f the p o p u la tio n  (2 1 ,0 4 9 ) is eco no m ica lly  

inactive (Figure 14), with the num bers s ign ifican tly  

h igher fo r  w om en than m en, even when w om en and 

g irls p lay an active ro le  in househo ld  econom y. A b o u t 

57%  o f the e co no m ica lly  inactive p o p u la tio n  resides in 

urban H akha o r wards.

Cash crops are the m ain source o f live liho od  fo r  a b o u t 

50%  o f v illages in H akha Township. A b o u t 45%  o f 

househo lds depend on da ily  wages from  m asonry, 

road  construction , carpentry, w o o d  saw ing, stone 

co llec tio n , w ild  fru it co llec tio n , and on -fa rm  la b o u r 

(Table 2). In urban H akha, the m ain sources o f incom e

Figure 14: Labour force participation size in 
Hakha Township
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are da ily  w age , sa la ried  em p loym ent, rem ittances 

and business o r trade . Incom e from  livestock, crops, 

vegetab les, and fru it is very low.

O u t-m ig ra tio n  is an im p o rta n t live lih o o d  strategy 

fo r H akha 's rura l and  urban po p u la tio n . M o re  than 

90%  o f H akha v illages and  wards reported ou tw ard  

m ig ra tion  fo r  e co no m ic  reasons. A b o u t 50%  o f v illages 

engage in seasonal m ig ra tion  to  Ind ia fo r  w ork, w h ile  

m any others have m ig ra ted  to  the USA, A ustra lia , 

M a lays ia , S ingapore , T ha ila nd , Japan , Korea, and 

C h ina  fo r pe rm anen t o r long -te rm  m ig ra tion . A b o u t 

60%  o f househo lds receive fina nc ia l sup po rt th rough

Table 2: Income from different sources

Figure 15: The extent to which remittances 
from migrants helps a household

70
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5 0

c
a> 4 0
u
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a . 30
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10

0 I

Employed Unemployed Economically
inactive

Source: ICIMOD, 2013*
* IC IM OD (2013). Poverty, Vulnerability and A daptation studies in Chin
and Shan, unpublished
(1 USD = 1 ,5 20  M M K  as of February 2019)

Very much A  little b it N o t too much N o t a t all

rem ittances, which con tribu te  "a  little  b it"  

to  the househo ld  needs (Figure 15). O n ly  

13% receive incom e from  h a n d ic ra ft-  

m a in ly  from  tra d itio n a l w ear woven by 

w om en.

A ll rura l househo lds are invo lved in crop 

and livestock in tegra ted  fa rm in g  systems 

fo r fo o d , nu trition , and incom e. Shifting 

cu ltiva tion  o r Taungya is the prim ary  

fa rm in g  system in the uppe r v illages o f 

H akha . However, sh ifting cu ltiva tion  is 

la rge ly  subsistence-orien ted and  high ly 

la b o u r intensive, requ iring  nearly 2 6 0  

person days an nu a lly  fo r a b o u t tw o  acres 

o f sh ifting  land w ith a t least fo u r crops. 

M o re  than 70%  o f sh ifting  cu ltiva tion  

w o rk  is pe rfo rm ed by fam ily  m em bers 

and exchange la b o u r and  a b o u t 30%  by 

h ired la b o u r (M in, 2 0 1 3 ). S m a llho lde r



A bird's eye view of Chun Cung village with lopils, 
forest, terraces, and other production systems

farm ers depend a lo t m ore on exchange la b o u r than 

on hired labour. W om en-headed  househo lds face 

fa r m ore d ifficu lties in ag ricu ltu ra l opera tions  due to  

sho rtage  o f la b o u r and  low  fina nc ia l capac ity  to  hire 

labour.

The o the r systems fo r  fo o d  and incom e are up land  

terraces, wet terraces, o rchards, hom e gardens, fa llo w  

forests, and  fish ponds. A cco rd in g  to  loca ls , banana , 

p ine app le , corn , sesame, beans, ch illi, ga rlic , on io n , 

e lep han t fo o t yam , and sm all tubers from  forests are 

the m ain products fo r incom e (Table 3). E lephant 

fo o t yam  is sold a t M M K  5 ,0 0 0 -6 ,0 0 0  per viss

(1 viss =  1 .6  kg , 1 USD =  1 ,5 2 2  M M K  as o f 

A pril 2 0 1 9 ) to  traders a fte r dry ing . D ried e lephan t 

fo o t yam  is exported to  C h ina .

In v illages loca ted  a t low er e levations, such as 

C a ng va , and those w ith m odera te  to  f la t slopes, 

terrace fa rm in g  is m ore p reva lent fo r  g row ing  paddy, 

m aize, and m ustard. However, due to  lack  o f irriga tion  

fac ilities, the terraces rem ain underu tilised . Due to 

high dem and  fo r g o o d  qua lity  tim be r and  a favo u rab le  

env ironm en t, househo lds in these v illages g row  teak 

on the ir private land fo r  incom e.

Table 3: Resources for rural livelihoods in selected Hakha villages (ICIMOD and CORAD*, 2016)

R
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*IC IM O D  and CORAD (2016). Situational analysis of shifting cultivation in northern Chin, unpublished



A n im a l husbandry is an im p o rta n t live liho od  activity 

across H akha. People rea r an im a ls  fo r  foo d , 

incom e and  cu ltu ra l requirem ents. N early  every 

rura l househo ld  keeps pigs and raises chicken using 

tra d itio n a l m ethods. Som e have bu ffa loes, cows, and 

horses. A ll the crop and livestock products are sold 

in d iv idu a lly  and no t in o rgan ized  g roups, and w ith ou t 

any v a lu e -a d d itio n . A b o u t 80%  o f the v illages find  it 

"d if f ic u lt"  to  "ve ry  d iff ic u lt"  to  sell the p roduce  due to  

lack  o f m arke ting  fac ilities  and road  connectivity.

estab lishm ent cost, terrace construction  w o rk  in 

northern C h in , in c lud in g  H akha , is m ostly supported  

by deve lopm en t organ iza tions. Due to  the frag ile  

m oun ta inous  ecosystem w ith steep te rra in , up land  

terraces are qu ite  vu lne rab le  to  extrem e ra in fa ll. M any 

terraces, irr iga tio n  canals, and sh ifting plots were 

destroyed by heavy rains and landslides in 2 0 1 5 . There 

are no specific  p rogram m es on sh ifting cu ltiva tion  even 

though m any farm ers cons ider ag ro fo restry  a po tentia l 

op tion  fo r  im proved  live lihoods.

Every household has access to shifting 
cultivation plots, forest resources, and 
water resources. Terraces, though not as 
abundant as shifting cultivation plots, are 
private property and have to be regUtered 
with the Settlement and Land Records 
Department (SLRD). Historically, the Chin 
Hills land tenure system had featured a mix 
of hereditary cultivation titles; the right of 
disposal belonging to the village chief, and 
communal land ownership by the village 
community as a whole.

Since triba l live liho od  re lied a lm ost exclusively on 

subsistence taungya fa rm in g  in the past, the loca l 

com m un ity  had no know ledge  o f land reg is tra tion , 

land title , o r the o ffic ia l r ig h t to  till land . But the 

g ra du a l sh ift from  taungya fa rm in g  to  pe rm anent 

te rraced fa rm in g  o r lo w la nd  paddy cu ltiva tion  with 

com m erc ia l o rien ta tion  has g ra du a lly  a ffected 

com m un ity  ou tloo k . Rich farm ers w ho can a ffo rd  

to  deve lop pe rm anen t fa rm in g  ap p ro ach  the SLRD 

fo r a survey o f the ir lands, and m ap p ing  and land 

reg is tra tion (U San Thein, 2012 )*. Due to  the high

Most farmers in Hakha Township are 
smallholders with an average farm size per 
household of less than two acres. Manual 
labour and animal traction are employed 
for farming operations. Rice and maize are 
the most important cereal crops in Hakha 
Township.

Rice is the stap le  fo o d  o f the H akha peop le , closely 

fo llow e d  by maize. In the past, peop le  consum ed 

m ore m aize and m ille t, bu t m ost ea t rice every day fo r 

every m eal. There fore, the a va ila b ility  o f rice is very 

im p o rta n t fo r  fo o d  security. A lo ng  w ith banana  culm s, 

rice b ran, b roken rice, and maize gruel are used as 

feed fo r fa tten ing  pigs. A verage rice yie ld  is a b o u t 

2 .5  M T /a c re . The yie lds dec line  substantia lly, by up 

to  50% , if ra in fa ll is be low  no rm a l in any given year. 

Paddy yie ld has been found  to  decrease by a b o u t 5 0 0  

kg /a c re  in m any farm s due to  dec lin ing  soil fe rtility  and 

rise in pest and disease outbreaks. C ro p  yields were 

severely im pacted  by extrem e ra in fa ll in July 2 0 1 5 . 

Rodent in festation is an o the r p rob lem  in a few  v illages; 

it affects crop p roduc tion  and peop le  do  no t have 

much know ledge  a b o u t addressing it. A  few  farm ers

*U San Thein (2012): Study on the evolution of farming systems and livelihoods in Chin state, GRET

48

have tried new p ro du c tion  m ethods such as the System 

o f Rice Intensification fo r  im p rov in g  crop  yie ld  with 

less w a te r on a sm all scale and have ob ta in ed  positive 

results. In the v illages visited by this assessment team , 

farm ers reported  cu ltiva ting  fo u r to  five varieties o f rice 

and tw o varieties o f maize. They store the ir own seeds.

A  m a jo rity  o f househo lds are fo o d  secure fo r on ly  5 -8  

m onths from  the ir ow n p ro du c tion  systems and have to 

purchase rice from  the m arket. However, a lm ost 80%  

o f these househo lds have never eaten few er m eals as 

a result; 12 .3%  o f househo lds have few er m eals a few  

tim es a m onth (Figure 16).

In H akha , fo o d  items such as rice, salt, and oil have 

to  be im ported  from  Kalay, Falam , and G aw gaw . U 

San Thein (20 12 ) estim ated a net rice de fic it o f 10% 

in H akha Township, cons idering  the to ta l loca l rice 

p ro du c tion  o f 5 ,7 3 9  M T from  a b o u t 4 ,7 0 0  acres 

in H akha , a to ta l consum ption  o f a b o u t 9 ,7 0 0  M T / 

year and a b o u t 3 ,0 0 0  M T o f external supply m ain ly



Figure 16: Number of households eating fewer
meals in Hakha Township (N = 390 HHs)

Figure 17: Households in different income categories 
in Hakha Township (income range values in MMK)

Figure 18: Ease of earning income
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Source: ICIMOD, 2013

from  Kalay. O v e ra ll, H akha Township is on ly  a ro un d  

40%  se lf-su ffic ien t in rice. Food security is im pacted  

du rin g  na tura l disasters, which no t on ly  d is rup t foo d  

d is tribu tion  systems bu t a lso resu lt in price d is to rtion  

o f essential com m od itie s . A cco rd in g  to  a W orld  

Food P rogram m e M yan m ar report, in late July 201 5 

C h in  State was devastated by landslides resulting 

from  heavy ra in fa lls . In the a fte rm a th , housings 

and in frastructures were destroyed. Access to  Ch in 

State was cu t o ff fo r  m any days. In such situa tions, 

w om en headed househo lds and househo lds w ith high 

dependence on da ily  wages suffer most. Very few 

v illages are prepa red  fo r an em ergency s itua tion . Rice 

banks were established in m any v illages, bu t m any are 

dysfunctiona l ow ing  to  loca l m an ag em en t issues.

A  poverty and vu lne rab ility  assessment o f Ch in 

conducted  by G erlitz  et al. (201 4)* showed th a t the 

average annua l househo ld  incom e o f H akha is a lso 

low  (abou t USD 9 5 0 ) w ith m ore than 50%  househo lds 

fa llin g  in the lowest incom e ca tegory o f M M K  

0 -1 ,0 0 0 ,0 0 0  (Figure 1 7). A cco rd in g  to  95%  o f the

0- 1,000,000

3.000.001-4,000,000

5.000.001-6,000,000

7.000.001-8,000,000

9.000.001-10,000,000

1 0 .0 00 .0 0 1  and above

2.000.001-3,000,000 

| 4,000,001-5,000,000

6.000.001-7,000,000

8.000.001-9,000,000 

I 1,000,001-2,000,000

v illage  adm in is tra to rs  surveyed, it is "d if f ic u lt"  to  "ve ry 

d iff ic u lt"  to  earn in H akha Township.

Crops, vegetables, fruits, and livestock are 
the main sources of annual income for 36% 
of households (Table 3). Average income 
from salaried jobs is about USD 1,300; 
however, only 15% of households have 
members who are in this category. Most 
salaried persons are based in Hakha Town.

The average annua l expenditu re o f a househo ld  is

| Easy Difficult | Very d ifficult

estim ated to  be a b o u t M M K  6 4 8 ,5 0 0 . Expenditures 

are qu ite  high com p are d  to  incom e, w ith a b o u t 53%  

o f househo lds spend ing m ore than M M K  1 0 0 ,0 0 0  

an nu a lly  on m ed ica l treatm ents and health care G erlitz  

et a l., (201 4)*. W ater and vecto r bo rne  diseases in 

hum ans are very com m on and  inc lude  d ia rrhea , 

allergy, skin diseases, m a la ria , and dengue. Due to 

lack o f health services, m any patients need to  g o  to  

H akha , Kalay, o r G a n g a w  fo r trea tm ent, which is 

expensive, especia lly in term s o f transp orta tio n . M any 

w om en stated health was a m a jo r prob lem .

The ab ility  to  a d a p t is a lso de term ined by a 

com b in a tion  o f factors such as access to  a n d /o r  

con tro l over land , m oney, c red it, in fo rm a tio n , health 

care, personal m ob ility  and  educa tion . M o re  than 52%

*Gerlitz, J., Banerjee, S., Hoermann, B., Hunzai, K., Macchi, M . &  Tuladhar, S. (2014) Poverty and vulnerability assessment -  A  survey instrument for the Hindu Kush Himalayas. Kathmandu:
49

V
ul

ne
ra

bi
lit

y 
A

na
ly

si
s 

an
d 

Ri
sk

 
P

ro
fil

e



25,000

20,000

15,000

10,000

5 ,000

Figure 19: Educational level of Hakha Township population

1 . 1  III I I I  I

$ sSZ

■ I

&
•>CY

I Total Male I  Female

J ?
A°

•c>

c /

o f the p o p u la tio n  above  2 5  years in H akha Township 

has e ither no t received fo rm a l educa tion  o r stud ied 

on ly  up to  the prim ary  level (Figure 1 9). A b o u t 80%  o f 

the surveyed v illag e  adm in is tra to rs  d o  no t have savings 

in banks. M o re  than 80%  o f its v illages have access 

to  c red it a n d /o r  loan th rough  m ic ro c red it institu tions, 

v illag e  funds, private banks, ag ricu ltu re  deve lopm en t 

banks and traders. However, the interest rates are qu ite  

high and the credits are ava ila b le  on ly  fo r a sho rt tim e. 

Som e loans from  the ag ricu ltu re  deve lopm en t banks 

are accessib le to  on ly  those househo ld  m em bers w ho 

have land certifica tes (Form 7) fo r terraces. M any 

p o o r farm ers, pa rticu la rly  w om en , are constra ined by 

this d isc rim ina to ry  land and inhe ritance  rig h t as m ost 

o f the land , livestock, and  assets are ow ned by men 

(Table 4). In genre ra l, w om en a lso face d iscrim ina tion  

in the paym ent o f da ily  w ages; they are pa id  M M K  

1 0 0 0 /d a y  less than men.



Table 4: Use and control of resources and daily activity by women and men, in Langcawi village, Chin State

Source: ICIMOD and CORAD, 2016
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Figure 20: Main sources of living and crops

Rural households depend on 
rain-fed agriculture based 
livelihoods. W hile  there is some 
level o f self-sufficiency for food 
items, food security is more 
external market dependent. This 
makes people more vulnerable 
at the time of disasters when 
road connectivity is disrupted. 
Low levels of income and income 
generating options, education, 
and migration are mutually 
reinforcing.
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3.4 SPATIAL DEVELOPMENT AND TERRITORIAL LINKAGES OF THE TOWNSHIP

54

The territorial and socio-economic development 

of the township is unbalanced, mainly focused on 

Hakha Town, and the neighbouring village tracts 

of Chuncung and Zokhua along the national road 

to Falam and Kalay Town (north) and Gangaw 

Town (east).

Poor connectivity and the remoteness of different 

village tracts located in the township compel 

many villages to get their services from other 

nearby townships. For example, this is the case 

in Gangaw Township (to the south of Hakha) that 

provides many socio-economic functions to the 

southern areas of Hakha Township, while Kalay 

Town provides most of the transport facilities and 

represents the main market for the agricultural 

products and provisioning needs of the township.

Access to better transportation infrastructure 

enables higher levels of socio-economic and 

infrastructure development.

The lack of adequate road connectivity among 

the village tracts in the south-eastern areas of 

the township poses a main constraint to their 

socio-economic development, as they are highly 

dependent on Hakha Town.

Although business and industrial development 

is still very weak across the whole township, 

village tracts where higher education facilities 

are available increase the range of private, 

professionals, and commercial opportunities.



Figure 21: Spatial structure of Hakha Township in 2017: Territorial and socio-economic linkages

#

At the regional level, Kalay Town 
represents the main market for 
the agricultural products and 
provisioning needs of the township, 
while Gangaw Town provides many 
socio-economic functions to the 
southern areas of the township.

V Furthermore, economic linkages 
with India are to be considered.

At the township level, Hakha 
Town provides the highest levels 
of health and education facilities, 
security services, and commercial 
and economic activities, while 
the bi-polar set of settlements of 
Lungrang and Phaipa (A), provides 
intermediate functions to the south 
eastern areas of the township.
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Table 6: Village types and main characteristics

C e n tra lity  Score M a in  C haracte ris tics Level o f H ie ra rch y N a m e  o f V il la g e  t ra c t /w a rd

Local V illage Tract 
(LVT)

Transportation infrastructure is lim ited to tracks/tra ils, and access to 
mobile repeater and electricity is not available. Springs are the main 
source of freshwater, distributed through a gravity-fed system (piped 
water).

Education up to m iddle school is ava ilable, w h ile  community health 
workers and m idwives provide basic health services.

Small-holder/self-sufficient agriculture (maize, paddy, and 
vegetables) is the main source o f income.

1
Hai Phai, H n iar Lawn, Baultak, Lungtar, 
Hran Hring, Rinpi

3 8 ,6 -1 4 0 ,8

2

M alsawm , Farrawan. Sumsi, Surkhua, 
Bungtuah, Dongva, Van Har, Leipi, 
Khuapi, Cangva, Lungkhin

Intermediate 
V illage Tract 
(IVT)

Better transportation services (gravel roads and buses) coupled 
w ith the presence of rural health facilities (public sub rural health 
centres, public rural health centres) a llow  more commercial and 
economic activities (hydroelectricity production, grocery stores) and 
professional services (other forms of casual labour)

3
Tiphul, Dumva, Khua Be, Lok Lung, 
Dauchim

1 5 0 ,5 -3 6 6 ,0

4 Sakta, Phaipha

5 Ruan

6 Tinam, Buanlung

M ain V illage Tract 
(MVT)

4 1 0 ,0 -4 6 9 ,3

Access to the main road (paved) enables markets and increases the 
range of private professionals (electricians, plumbers, lawyers) and 
business and industrial opportunities (construction materials stores, 
motor vehicle repair garages)

7 Lungrang

8
Khon Kwoon, Zokhua, Chuncung

M ain Urban Centre 
(MUC)

1 9 36 ,6

This type of settlement provides the highest levels of health (township 
hospital, doctor) and education coverage (universities) as well as 
security services (police station and fire station) and commercial 
services (banks).

10
Hakha Town (Kyaw Boke, M yo Haung, 
M yo  Thit, Pyi Taw Tha, Z ay Haung, 
Zaythit)

Source: Vulnerability Assessment Survey, Novem ber 2 0 1 7
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The overa ll ob jective  o f this chap te r is to  p rov ide  a 

com prehensive  spatia l analysis o f the curren t s itua tion  

to  gu ide  the s o c io -e co n o m ic  and  in frastructure 

de ve lopm e n t o f the tow nship in the sho rt and m id term  

and in fluence planners in the reg io n /to w nsh ip  w ho  w ill 

be ab le  to  use the find ings to  m ake m ore in fo rm ed , 

s tra teg ic p lan n in g  decis ions fo r the lo ng e r term .

The spa tia l and  te rrito ria l analysis uses the M a trix  o f 

Functions (MoF) to:

■ D ete rm ine a func tiona l h ie ra rchy o f hum an 

settlements (w a rds /v illage  tracts) based on the 

curren t a va ila b ility  o f c ritica l in frastructure  and 

so c io -e co n o m ic  services

■ V isualize how  ba lanced  the in frastructure and 

so c io -e co n o m ic  deve lopm en t o f the tow nship 

is, and m ost im portan tly , identify the degree o f 

te rr ito ria l linkages between settlements

■ S upport na tion a l, reg io na l, and loca l governm ent 

de c is io n -m a k ing  to  focu s /p rio ritize  stra teg ic 

in te rventions tow ards m ore  ba lanced  te rrito ria l 

de ve lopm e n t patterns

A t this in itia l phase, the spa tia l analysis on ly covers 

the v illag e  tracts in H akha Township. However, the 

unders tand ing  o f the spatia l and te rrito ria l linkages 

provides a g o o d  basis fo r fu tu re  analysis o f the 

linkages a t the s ta te /tow nsh ip  level.

Functiona l h ie ra rc h y  o f hum an settlements

The analysis is based on da ta  co llec ted  in all wards 

(6) and v illage  tracts (30) o f the tow nship (through a 

survey filled  o u t by v illag e  leaders/representa tives) fo r 

inven to ry ing  the presence o r absence o f 9 0  functions 

under eco no m ic , adm in is tra tive , soc ia l, o r cu ltu ra l 

sphere.

58

Data co llec ted  is fed in to  an uno rde red  M oF 

(spreadsheet); co lum ns represent functions and  rows 

represent v illag e  tracts. Sorting by " function weight" 

and "centrality score" the ordered  m atrix is established 

and in te rpre ted to  g ro up  basic, in te rm ed ia te , and 

centra l hum an settlem ents and de te rm ine  a set o f 

functions tha t shou ld  be covered fo r each ca tegory  in 

the con text o f the reg ion.

Looking a t the im age  o f the M oF  and a t the C entra lity  

Index, basic, in te rm ed ia te , and  centra l v illages 

are derived by establish ing one o r m ore levels o f 

d iffe ren tia tion  w henever an im p o rta n t gap  appears 

between tw o  successive values o f the index.

The functions are then analysed to  de fine  a p ro file  fo r 

each ca tegory based on the com b in a tion  and diversity 

o f specific  p rov is ion ing  ecosystem services, physical 

in frastructure, and socia l and  e co no m ic  activities.

It is worth m en tion ing  th a t o u t o f the 9 0  functions 

inven to ried , 72  functions are present, m a in ly  

cove ring  ecosystem prov is ion ing  services and basic 

in frastructure and pu b lic  services. M ost settlements 

except the wards in H akha Town show  w eak eco no m ic  

deve lopm ent, re ly ing m a in ly  on ag ricu ltu re  and 

livestock incom es.

Territo ria l linkages a n d  in fras truc tu re  a n d  soc io ­

econom ic  deve lopm en t

A t the reg iona l level, Kalay Town provides the highest 

levels o f transport, educa tion , and  health services 

and represents the m ain m arke t fo r the ag ricu ltu ra l 

p roducts and  p rov is ion ing  needs o f the tow nsh ip , 

w h ile  G a n g a w  Town provides m any soc io -e co n o m ic  

functions to  the southern areas o f the tow nship.

Furtherm ore, e co no m ic  linkages w ith ne ig hbo uring  

Ind ia are to  be considered.

As shown in Figure 2 1 , an analysis o f the spatia l 

d is tribu tion  o f the type o f settlements and the 

ca rto g ra p h ic  representation o f the levels o f hierarchy 

based on isopleths a llow s us to  m ake som e 

assum ptions rega rd ing  how  ba lanced  the spatia l 

deve lopm en t o f the tow nship is, and the degree o f 

in fluence (where present) o f each settlem ent over 

ne ig hbo u ring  settlements.

E nhanced m o b ility  ne tw orks en ab le  econom ic  g ro w th

H um an settlements w ith a h igh e r level o f accessib ility 

(access to  roads and  the ava la b ility  o f  m ore  m eans o f 

transporta tion ) show  better cove rage o f pu b lic  services 

and m ore eco no m ic  services and opportun ities .

H akha Town, where all transport and  com m u n ica tion  

converges, shows the h ighest levels o f urban and 

s o c io -e co n o m ic  deve lopm ent. Its te rrito ria l in fluence is 

m a in ly  observed a lon g  the prim ary  co rr id o r to  Falam 

Town (north) and G a n g a w  Town (east), where M a in  

V illag e  Tracts (MVT) are loca ted  (1 5 -2 5  km from  

H akha Town). O n  the o ther hand , te rrito ria l linkages 

tow ards M a tu p i Township (south), a lon g  the secondary 

corrido r, a p p e a r to  be weaker.

Isolated settlem ents, on ly  accessib le by tracks, p rov ide  

on ly  the m ost basic health and educa tion  services 

and the p o pu la tio n  m a in ly  relies on ag ricu ltu re  and 

livestock.

A  lack o f adequa te  road  connectivity, especia lly 

in south-eastern areas o f the tow nsh ip , seems to 

present m a jo r constra in ts to  the ir soc io -e co n o m ic  

deve lopm ent, as they are h igh ly  dependen t on Hakha.



■ H ig h e r levels o f educa tion  en ab le  econom ic  g ro w th  

an d  o ff- fa rm  jo b  c rea tion

A ltho ug h  business and  industria l deve lopm en t 

is still very w eak across the tow nsh ip , te rrito ria l 

analysis reveals th a t those v illag e  tracts where 

h igh e r educa tion  fac ilities  are a va ila b le  (high 

schools and universities) increase the range o f 

private professionals and com m erc ia l opportun ities .

■ The te rr ito r ia l a n d  soc io -econom ic  de ve lopm e n t o f 

the tow n sh ip  a p p e a rs  to  be  ra th e r un ba lan ced  an d  

m a in ly  relies on tw o  clusters o f settlements

The northern tr i-p o la r  set o f settlements centred on 

H akha Town and the n e ig hbo u ring  v illag e  tracts o f 

C h uncung  and Z okhua.

S trateg ica lly  located where all the transport and 

com m u n ica tion  o f the tow nsh ip  converges, this tri- 

p o la r set o f settlements provides the highest levels 

o f health and  educa tion  fac ilities, security services, 

and com m erc ia l and eco no m ic  services in the 

tow nship.

H akha Town is considered the M a in  U rban C entre 

(M U C ), p ro v id ing  the h ighest levels o f educa tion  

fac ilities and  security services, and represents the 

m ain supply centre o f goods and services o f the 

tow nsh ip . Its te rr ito ria l in fluence is m a in ly  observed 

a lon g  the prim ary  co rr id o r to  F a lam /K a lay  Town 

(north) and G a n g a w  Town (east), tow ards the 

ne ig hbo u ring  v illage  tracts o f C h un cung  and 

Z okhu a , both ca tegorized as M a in  V illage  Tracts 

(MVT).

The southern b i-p o la r set o f  settlem ents centred on 

Lungrang and Phaipa (A).

Located a lon g  the southern secondary c o rr id o r tow ards 

M a tup i Township (south), this b i-p o la r set o f  settlements 

provides in te rm ed ia te  functions to  the southern areas 

o f the tow nship.

Lungrang is ca tegorised as a M a in  V illag e  Tract (MVT), 

p ro v id ing  basic health services and genera l m arke t 

to  the southern areas o f the tow nsh ip . Its te rrito ria l 

in fluence is m a in ly  observed a lon g  the secondary 

road  to  H akha Town (north) tow ards the ne ig hbo uring  

v illag e  trac t o f Phaipa (A), ca tegorised as an 

In term edia  V illag e  Tract (IVT).

Northern tri-polar set of settlements

V illage tracts Hakha Town 10 M ain Urban Centre (MUC)

Chuncung 8 M ain V illage Tract (MVT)

Zokhua 8 M ain V illage Tract (MVT)

M ain functions 
provided

Infrastructure 
facilities and 
services

Public w a te r network on grid  (p iped water),
Paved road, bus stop, petrol supply station
M ob ile  phone repeater, public electricity network on grid,
post office

Socio-economic 
and security 
services

High school, university
Public township hospital, private clin ic, pharmacy, doctor
General market, banks/W estern Union
Disaster facilities (i.e., shelter), police station, fire station

Eco-system
Provisioning
services

O il crops (sesame, sunflower, groundnut), beans

Southern bi-polar set of settlements

Village tracts Lungrang 8 M ain V illage Tract (MVT

Phaipa (A) 4 Intermediate V illage Tracts (IVT)

M ain functions 
provided

Infrastructure facilities 
and services

Public electricity network on grid  

Rain w ater harvesting pond

Socio-economic and 
security services

Public rural health centre, pharmacy, dentist 

M idd le  school 

General market

Eco-system 
provisioning services

O rchard, coffee
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3.5 CURRENT VULNERABILITY INDEX

•  The report calculates an index of vulnerability 

by village tract and urban wards. This allows us 

to identify the locations with higher vulnerability 

levels. This index is derived using a total of nine 

relevant indicators including three from each 

sector.

•  We consider access to drinking water, forest 

quality, and access to irrigation water under 

the ecosystems component; education level, 

output per capita, and labour force participation



rate under the socio-economic component; and 

type of housing, access to transport and access 

to protection services and facilities under the 

infrastructure component.

•  Together these make up the sensitivity of the village 

tracts and urban wards. Under hazards, the index 

considers landslides, floods, storms, wildfires, heat 

waves, and droughts. The total score for sensitivity 

is multiplied by the total score for hazards.





M ost places in H akha Township experience m u ltip le  

disasters, bu t to  vary ing  degrees. The m ost p ro m ine n t 

disasters are landslides, floods , storm s, w ild fires, heat 

waves, and droughts. The sensitivity index (Table 7) 

c learly  shows the curren t vu lne rab ility  o f a ll the 

v illag e  tracts and wards in H akha Township. H ighest 

vu lne rab ility  was observed in M yo  Thit, Bualtak,

B uanlung, H a iph a i, and  H ranh ring . The sensitivity 

index score o f these VTs and wards is com p a ra b le  

to  o the r VTs and wards w ith a low er vu lne rab ility  

index; how ever they have a h igher vu lne rab ility  score 

because o f h igher exposure to  various disasters. These 

places experience a lm ost a ll the disasters and suffer 

concu rren t da m ag e  due to  those. H akha Town and

the VTs and  wards loca ted  on the south and east in the 

p roxim ity  o f H akha Town dep ic ted  low  to  m odera te  

vu lnerability . This is m a in ly  due to  h igh e r per cap ita  

incom e, access to  transport services, and  access 

to  p ro tection  services a lon g  w ith low  exposure to 

disasters.

Table 7: Vulnerability index (VI) for different villages in Hakha Township

. 2

Eco-systems Socio-economic Infrastructure Intense rains Increase in mean temperature

VTCODE Village name
Access to 
drinking 
water

Quality of the 
forest

Access to 
irrigation 

water

Level of 
education 
completed

Income 
per capita

Labour force 
participation 

rate

Type of 
housing units

Access to 
transport 
services

Access to 
protection 
services 

(DMC, EWS, 
shelter)

Total
sensitivity

index
Landslide Flood Storms W ildfire Heat

wave
Drought Total exposure

index
Total VI

Ranking

M M R004002017 Khuabe(VT) 4 2 4 4 1 2 4 2 1 24 2 1 2 1 1 1 8 192 1

M M R004002022 Sumsi(VT) 4 4 4 4 1 2 4 1 2 26 2 1 2 1 1 1 8 208 2

MM R004002024 Dumva(VT) 4 4 4 4 3 3 4 1 1 28 2 2 2 1 1 2 10 280 3

M M R004002027 Bungtuah(VT) 4 4 4 4 1 3 4 1 4 29 3 2 1 1 2 1 10 290 3

MM R004002016 Dauchim(VT) 4 4 4 4 2 3 4 1 1 27 2 2 1 1 2 11 297 3

MM R004002014 Cangva(VT) 2 4 2 4 1 3 4 1 4 25 3 1 2 1 3 2 12 300 4

MMR004002021 Myo Haung(W) 4 4 4 4 2 3 4 3 2 30 2 1 2 1 3 1 10 300 4

MMR0040020005 Zokhua(VT) 4 4 4 4 3 3 4 1 1 28 2 2 3 1 2 1 11 308 4

MMR004002011 Vanhar(VT) 4 4 4 4 3 3 4 3 2 31 2 2 2 1 2 1 10 310 4

M M R004002002 Lungrang(VT) 4 4 4 4 1 2 4 4 2 29 2 1 2 1 3 2 11 319 4

M M R0040020004 Tiphul(VT) 4 4 4 4 4 3 4 3 2 32 2 2 2 1 2 1 10 320 4

MM R004002004 Farrawn(VT) 4 2 4 4 2 2 4 1 2 25 3 3 2 1 2 2 13 325 4

M M R004002012 Loklung(VT) 4 4 4 4 3 2 4 1 2 28 2 1 2 3 2 2 12 336 4

M M R0040020006 Hniarlawn(VT) 4 4 4 4 3 3 4 2 2 30 3 1 2 1 3 2 12 360 5

M M R004002018 Ruan(VT) 4 4 4 4 2 2 4 2 2 28 2 2 2 3 2 2 13 364 5

MM R004002010 Tinam(VT) 4 4 4 4 3 3 4 1 1 28 2 2 2 3 2 2 13 364 5

MMR0040020003 Sakta(VT) 4 4 4 4 3 3 4 1 2 29 2 2 2 3 3 1 13 377 5

M M R004002003 Zay Haung(W) 4 2 4 3 1 3 4 2 3 26 3 3 2 3 2 2 15 390 5

MM R004002019 Kyaw Boke(W) 4 4 4 3 1 3 4 2 2 27 2 2 2 3 3 3 15 405 6

M M R004002025 Khuapi(VT) 4 4 4 4 2 3 4 2 2 29 2 2 2 3 3 2 14 406 6

MM R004002030 Malsawm(VT) 4 4 4 4 3 3 4 1 2 29 2 2 2 3 3 2 14 406 6

MM R004002029 Zay Thit(W) 4 2 4 3 1 3 4 2 3 26 3 3 3 3 2 2 16 416 6

MMR0040020002 Chuncung(VT) 4 4 4 4 3 3 4 2 2 30 3 3 2 3 1 2 14 420 6

MMR004002001 Pyi Taw Thar(W) 4 4 4 3 1 3 3 2 3 27 3 3 2 3 3 2 16 432 6

MM R004002026 Rinpi(VT) 4 4 4 4 1 1 4 2 3 27 3 3 2 3 3 2 16 432 6

M M R004002028 Leipi(VT) 4 4 4 4 1 2 4 4 4 31 3 3 2 3 2 1 14 434 6

M M R004002023 Lungkhin(VT) 4 4 4 4 3 3 4 2 4 32 3 3 2 3 2 1 14 448 6

MM R004002020 Dongva(VT) 4 4 4 4 2 2 4 4 2 30 3 3 2 3 2 2 15 450 6

MMR0040020001 Surkhua(VT) 4 4 4 4 1 3 4 4 3 31 3 2 2 3 3 2 15 465 7

M M R004002005 Phaipha (A)(VT) 4 4 4 4 1 2 4 1 4 28 3 3 3 3 3 2 17 476 8

M M R004002013 Lungtar(VT) 4 4 4 4 1 3 4 4 4 32 3 3 3 3 1 2 15 480 8

MM R004002006 Myo Thit(W) 4 4 4 3 1 3 4 1 4 28 3 3 3 3 3 3 18 504 9

M M R004002008 Bualtak(VT) 4 4 4 4 4 3 4 1 4 32 3 3 2 3 2 3 16 512 9

MM R004002009 Buanlung(VT) 4 4 4 4 3 3 4 1 2 29 3 3 3 3 3 3 18 522 9

M M R004002015 Haiphai(VT) 4 4 4 4 2 3 4 3 2 30 3 3 3 3 3 3 18 540 10

M M R004002007 Hranhring(VT) 4 2 4 4 4 3 4 3 2 30 3 3 3 3 3 3 18 540 10

1-4 (low to high); and 1-10 (low to high)



Figure 22: Vulnerability index map of Hakha Township

The most prominent disasters 
are landslides, floods, storms, 
wildfires, heat waves, and 
droughts.

Highest vulnerability is observed 
in Myo Thit, Bualtak, Buanlung, 
Haiphai, and Hranhring. These 
places experience major disasters 
and suffer heavy damages.
Hakha Town and the VTs and 
wards located on the south and 
east in the proximity of Hakha 
Town depicted low to moderate 
vulnerability.

VI Ranking

1 (low)
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Transport network
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T i l in Data Sources: MIMU, Census 2014, Hakha Township Planning Department, UN Habitat 2017
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3.6 SUMMARY OF VULNERABILITIES

•  Hakha is very vulnerable to acute shocks, 

particularly those resulting from landslides 

generated by heavy rains associated with poor 

land-use planning and deforestation in a steep 

topography and fragile geological conditions. 

Droughts occur more frequently, causing crop 

failure and water scarcity. Long-term climatic 

processes such as shorter monsoon seasons and 

erratic rainfall affect agricultural productivity and 

animal health as they introduce new pests and 

diseases.

•  The infrastructure and connectivity of Hakha 

Township is very sensitive to prevalent natural 

hazards, given the inadequate construction 

techniques and poor siting in steep hills with non­

existent or non-enforced risk mapping and land- 

use planning. Connectivity remains a challenge



despite the improved road network. The rapid 

pace of construction, which does not take into 

consideration the geological particularities of 

the area and deforestation affect the durability 

of the roads that are constructed. The dominant 

use of timber for construction represents 51 % of 

deforestation causes.

•  The socio-economic conditions of the township also 

present sensitivities that pose risks for the people 

and the economy. Although there is moderate food 

self-sufficiency, food security largely depends on 

access to external markets, which is costly and 

erratic given the connectivity challenges. The rural 

economy of the township is mostly dependent 

on rain-fed agriculture, while in urban region, 

daily wages from unskilled labour contribute a 

high percentage to the economy. The growing



construction sector, in particular the road network, 

employs most of this unskilled labour. Even though 

outward migration is high, remittances contribute 

only a little bit to the household economy. The 

demographic profile of the township indicates that 

a large proportion of out-migrants is composed 

of the working age population (15-64). This 

would certainly lead to labour shortages in the 

community. Female-headed households face more 

difficulties due to labour shortages combined with 

low financial capacity to hire labour. In addition, 

access to legal landholding is difficult for women, 

which disempowers them economically and 

socially.

•  Communities in Hakha, both rural and urban, 

largely depend on ecosystem services that are 

undergoing rapid degradation. In particular, 

springs provide more than 80% of the drinking 

water in the Township, but during the dry season, 

their carrying capacity is reduced. Deforestation



and degradation of forests is rampant due to 

widespread use of timber for construction and 

firewood for cooking (90% of overall energy 

consumption in the rural areas). Only 3% of 

the population has access to electricity; 35% of 

households reported using modern sustainable 

sources of energy for lighting, which indicates that 

modern sustainable sources of energy are used 

more for lighting than for cooking.

► Vulnerability is widespread but it peaks in isolated 

village tracts; access is the main discriminatory 

aspect of vulnerability here. However, the high 

rate of concentration of people and assets in 

Hakha Town, combined with unsustainable land- 

use planning and insufficient drainage services, 

pose a high risk of disasters while the presence of 

many services (education, health, connectivity etc.) 

and employment opportunities make the town 

comparatively safer than surrounding villages but 

still very vulnerable.



The fo llo w in g  sections sum m arize the sensitive aspects o f each system discussed in this report: e co lo g ica l, soc io -e co n o m ic , and  in frastructure  and  transp o rt systems. The 

in te rp lay o f these sensitivities w ith the exposure level and na tu ra l hazards depicts the vu lne rab ility  o f the tow nship.

ECOSYSTEMS 

There is g re a t dependence  on forests fo r  t im b e r; m ore  

than 80%  o f the househo lds in H akha  Township use 

tim b e r fro m  forests as the m a in  b u ild in g  m a te ria l.

Large-scale d e g ra da tio n  o f na tura l ecosystems and 

de foresta tion  has been observed in various places in 

H akha Township. The m ain d rive r o f d e g ra da tio n  and 

de foresta tion  is the extraction o f w o o d  fo r tim be r and 

fue lw o od . These ecosystems w ill deg rade  fu rthe r as 

forests becom e m ore becom e scarce. C om m unities  

w ith g re a t dependence on these systems w ill face 

resource a va ila b ility  cha llenges.

INFRASTRUCTURE 

H ousing construction  is v u ln e ra b le  to  strong  w in d s  an d  

storm s because construction  practices se ldom  in teg ra te  

d isaster-res is tan t techniques a n d  a re  no t a d a p te d  

to  the increased frequ en cy  a n d  in tens ity  o f ha za rd s  

p re d ic te d  fo r  the future.

A lthough  the 2 0 1 4  Census shows a s ig n ifica n t sh ift to  

du rab le  m ateria ls  fo r roofs (93%  o f househo lds), walls 

and m ain structures are still b u ilt using w o od  (87%  o f 

households). This is a po ten tia l source o f vu lne rab ility  

because w ith less w o od  ava ila b le  from  the forests due 

to  de foresta tion  and w ith increasing prices o f du rab le  

sheets, peop le  w ill have to  com prom ise  the qu a lity  o f 

the m ate ria l used fo r b u ild in g  houses.

66

S O C IO -E C O N O M IC  

P roduction  systems a re  no t d iverse. They a re  h ig h ly  

d e pe nd en t on p a d d y  a n d  m a ize  cu ltiva tio n  an d  

livestock.

This m eans tha t if one o f these tw o sectors is a ffected 

by a c lim ate  cha ng e -re la ted  hazard , there is no 

m echan ism  to  p rov ide  incom e fo r a la rge  section o f 

the po pu la tio n . This eco no m ic  system, dependen t on 

tw o sectors fo r  m ore  than 70%  o f peop le 's  live lihoods, 

does no t have the flex ib ility  to  w ithstand o r recover 

qu ick ly  from  shocks.



D ue to  lack  o f e n e rg y  o p tio n s /s o u rc e s , com m unities 

h e a v ily  depe nd  on fu e lw o o d , w h ic h  causes 

d e g ra d a tio n  an d  de fo res ta tio n .

Fuelwood is the m ain source o f energy fo r m ost 

househo lds in H akha Township. Forests the re fo re  face 

threats due to  the ove r-exp lo ita tion  o f w o od . There is 

an u rgen t need to  in troduce  energy-e ffic ien t op tions 

such as im proved  coo k in g  stoves, so la r based cookers, 

etc. to  reduce dependence on forests fo r energy.

ECOSYSTEMS

Access to  e lec tr ic ity  is v e ry  lim ited . People m a in ly  

re ly  on  tra d it io n a l unsusta inab le  sources o f e n e rg y  

-  fire w o o d  fo r  c o o k in g , a n d  kerosene cand les and  

gene ra to rs  fo r  ligh tin g .

G rid  e lectric ity is on ly  a va ila b le  in H akha Town and 

som e n e ig hbo u ring  v illag e  tracts. E lectrification is a 

cha llenge  because cove rage has an im p a c t on industry 

and thus on e co no m ic  ou tput. Few com m unities 

reported  having access to  private so la r panels.

H ouseholds m a in ly  rely on firew ood  fo r coo k in g . Such 

unsusta inable extraction o f an in tegra l fo rest resource 

m akes househo lds increasing ly  vu lne rab le  as dep le tion  

is m uch faster than rep len ishm ent. Increasing prices 

and reduc ing  regu la ting  services v is-a-vis storms 

and storm -surges, w a te r cycle rep len ishm ent, soil 

m anagem ent.

INFRASTRUCTURE

Low educa tiona l outcom es and  an a lm ost to ta l lack o f 

voca tion a l tra in in g  is a  p rob lem  because there a re  few  

skilled peop le  a b le  to  w o rk  in h igh  va lue -add ed  sectors.

The on ly  e co no m ic  sectors th a t p rov ide  re liab le  

em p loym en t are ag ricu ltu re  and livestock, which 

are h igh ly c lim ate  sensitive, and da ily  w age la b o u r 

(often in ag ricu ltu re , forestry, and  road  construction ), 

w hich is very insecure. Shifting cu ltiva tion  produces 

very low  o u tp u t per cap ita , which translates to  low  

incom es. There are three m ain causes o f this: little  

v a lu e -a d d itio n , p o o r soil fe rtility  m an ag em en t and high 

dependency on rain w ate r ra ther than on irr iga tio n .

Low levels o f educa tion  and a lack o f skills result in a 

v ic ious cycle tha t con tribu tes to  both c lim ate  change 

vu lne rab ility  and poverty. Because skill levels are low  

and the m a jo rity  o f peop le  d o  no t have educa tion  

beyond the p rim ary  level, peop le  are resigned to 

unskilled lo w -pa y in g  labour. There fore, peop le  

can no t accum ula te  savings to  invest in live lihood  

d ivers ifica tion  o r upsk illing . This s itua tion , com b ined  

w ith rem oteness, makes H akha Township less attractive 

to  those lo o k in g  to  invest in h ighe r va lue -add ed , n o n ­

c lim a te -d e p e n d e n t industries like m anu fac tu ring . There 

is a shortage o f sk illed  and sem i-sk illed  peop le  to  w o rk  

in these sectors.
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M in in g  a n d  de fo res ta tion  have  no t o n ly  caused the 

ove ra ll ecosystem  to  d e g ra d e , b u t have a lso  increased 

the fre q u e n cy  o f disasters.

M in in g  m ay no t be a p ro m in e n t ph enom enon in the 

tow nsh ip . H ow ever it has led to  fo rest de g rada tion  

and de foresta tion  a t several places. This has increased 

surface runoff, lead ing  to  an increase in the frequency 

o f disasters such as landslides. Protected a re a s / 

restricted forests need to  be dem arca ted  to  con tro l this 

d e g ra da tio n .

ECOSYSTEMS

68

C u rren t tra n sp o rta tio n  a n d  com m u n ica tion  constra in ts  

a lre a d y  je o p a rd iz e  ru ra l live lihoods  b u t the p ro b le m  

w ill w o rsen in em ergency  s itua tions fo llo w in g  the 

p ro je c te d  extrem e w e a th e r events.

The transport ne tw ork m a in ly  relies on the prim ary  

paved road  (in construction) and  a ne tw ork o f 

secondary and tertia ry unpaved roa ds /tra ils , which 

m ake these rura l com m unities h igh ly  vu lne rab le .

In ad d itio n  there is no pu b lic  bus and m any o f the 

com m unities  rely on in fo rm a l loca l transporta tion  

sports u tility vehicles tha t are po o rly  adap ted  to  

s tronger rains and storm s, reduc ing  peop le 's  m obility , 

especia lly du ring  the ra iny season.

The pro jected s tronger storm s and unusua lly  heavy 

ra in fa ll w ill heavily da m ag e  roads and bridges m ore 

frequently, and , in the w orst cases, w ill iso late them  fo r 

several days from  m arkets, m ed ica l fac ilities , schools, 

and o ther core com m un ity  services.

INFRASTRUCTURE

W o m e n  a re  d is p ro p o rtio n a te ly  a ffec ted  b y  the soc io ­

econom ic  im pacts o f c lim a te  change.

W om en are fa r m ore  like ly to  be eco no m ica lly  inactive 

than m en. Even though  w om en p lay an active ro le 

in ea rn ing  househo ld  incom es (through fa rm ing , 

fo o d , o r trad ing , fo r  exam ple), they tend to  identify 

themselves as no t p a rtic ip a ting  in the la b o u r fo rce , o r 

be ing em p loyed  in form ally . W om en 's  in com e -e a rn ing  

activ ities, w h ich invo lve trade  o r hand ic ra ft, are a lso 

m ore easily d isrup ted by transporta tion  issues, which 

occu r frequently. This m eans tha t they are unab le  

to  access m arkets, and can face d isp ro po rtio na te  

d isrup tion  when disasters a ffec t transporta tion  links.

SOCIO-ECONOMIC



A  la rg e  section o f the p o p u la tio n  is de pe nd en t 

on ra in -fed  a g ricu ltu re , w h ic h  increases risks and  

v u ln e ra b ility  to  c h a n g in g  c lim a tic  cond itions.

C om m un ities  in H akha Township m a in ly  rely on ra in- 

fed a g ricu ltu re , which poses a h igher risk o f foo d  

scarcity. Future c lim ate  pro jections suggest m ore  dry 

w eathe r w ith h igher tem pe ra tu re  and  erra tic  ra in fa ll. 

This w ill pu t pressure on farm ers to  p roduce  m ore 

w ith in  sho rt du ra tions  and  w ith a h igh e r risk o f crop 

da m ag e  due to  un tim ely disasters.

ECOSYSTEMS

C ove ra ge  o f d isaste r a n d  c lim a te  res ilien t basic 

services is lim ited , reduc ing  com m un itie s ' resilience 

a n d  c a p a c ity  to  cope  w ith  m ore  intense c lim ate  

h a za rd s  in the future.

Primary educa tion  is a va ila b le  to  a lm ost a ll ch ild ren 

in the tow nsh ip , if we a llo w  fo r som e travel tim e. 

However, secondary educa tion  cove rage is very w eak 

as on ly H akha Town and  the v illage  tracts o f C huncung  

and Sakta have high schools. Primary health coverage 

is very w eak across the tow nsh ip , especia lly  in the 

eastern areas where there is a lack o f health fac ilities. 

These very lim ited  health services ind ica te  tha t 

po pu la tio ns  are h igh ly  exposed to  health risks. In fact, 

c lim ate  hazards (storms, floo ds , and landslides) m ay 

in te rrup t the a lready frag ile  road  access, preventing 

peop le  from  ge tting  any external supply.

INFRASTRUCTURE SOCIO-ECONOMIC
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Incentives fo r  ecosystem  services is lack ing .

C urren tly  there are no incentives fo r  ecosystem 

services. This is lead ing  to  an ove rexp lo ita tion  o f the 

ecosystems lead ing  to  de g ra da tio n .

ECOSYSTEMS

Disaster risk reduction  a n d  p reparedness has 

im p roved  since 2 0 1 5 . H ow ever, lo ca tio n a l b a rrie rs  

should be cons ide red  as a c o n trib u tin g  fa c to r w h ile  

p la n n in g  a  response to  c lim a te  w a rn in g s .

Som e v illag e  tracts reported  having a D isaster 

M a n a g e m e n t C o m m itte e , bu t very few  have early 

w a rn ing  systems (EWS). D isaster w a rn ing  has 

im proved  since 2 0 1 5 , as several rice banks have been 

constructed, bu t m ore preparedness is needed.

The pro jected s tronger rains and w inds m ay increase 

com m u n itie s ' vu lne rab ility , especia lly in those villages 

where accessib ility  is very lim ited . These lo ca tio na l 

barriers shou ld  be considered as a con tribu ting  fac to r 

tow ards ensuring response to  c lim ate  w arnings.

INFRASTRUCTURE SOCIO-ECONOMIC
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In this chapter, we discuss the projected changes 

in climate by year 2 050  and the potential impacts 

of these changes on the current ecological, socio­

economic, and infrastructure conditions.

We conclude that Hakha Township w ill experience 

changes in both temperature and precipitation, 

with higher seasonal variability, which w ill lead to 

increased risk of rapid onset disasters, such as flash 

floods, landslides, droughts, and heat waves. We 

also discuss the effects of transformative climatic 

processes, such as increased average and peak 

temperatures, and erratic rainfall patterns, which w ill 

pose further threats to agriculture by affecting the 

availability of water.

According to the most severe climate change scenario 

(RCP 8.5), by year 2050 , mean annual temperature 

w ill increase by upto 1.7°C. This change w ill be
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associated with more hot days and increased risk of 

heat waves.

It is predicted that the monsoon season w ill shorten, 

with late onset and early w ithdrawal, and with up to a 

300 mm increase in rainfall during the rainy season. 

This w ill entail longer dry spells with higher risks of 

drought during the dry season and conversely, heavy 

rainfall over short periods during the wet season. The 

latter are associated with a higher risk of floods and 

landslides, and potential destruction of crops and 

assets. Future climate scenarios show that Hakha will 

also be more exposed to strong winds.

Decision makers w ill therefore need to plan for 

increased risks of floods and landslides, stronger winds, 

droughts, and associated risks such as wildfires, crop 

failures, and water shortages in Hakha Township.



4.1 CLIMATE CHANGE MODELLING METHODOLOGY

We used a climate model developed under the 

Himalayan Climate Change Adaptation Programme 

(HICAP) at ICIMOD, which is a Weather Research 

and Forecasting (WRF) model, driven by the 

Norwegian Earth System Model (NorESM) GCM  

model to develop climate change projections. This 

model was developed for two scenarios of future 

changes in greenhouse gases corresponding to low 

and high estimates of change (from RCP 4.5  and 

RCP 8.5) (Figure 23) to project annual and seasonal 

temperature and rainfall changes for 2 0 1 0 -2 0 3 0  

and 2 0 3 0 -2 0 5 0 . Comparing model results with local 

observations for a reference period, the output was

corrected for various under- and over-estimations. 

Observed climate analysis uses weather station data 

from 1 9 8 1 -2 0 1 0  based on data provided by the 

Myanmar Department of Meteorology and Hydrology 

(DMH). It is important to realize that the downscaled 

model data does not use local weather station data 

as an input. The WRF model instead is forced by 

historical and scenario emissions and driven by the 

NorESM GCM , which includes many components, 

such as greenhouse gases, circulation models, etc. 

Thus, precipitation and temperature are outputs and 

not inputs to the model.
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Figure 23: Current and projected climatic conditions in Hakha Township

Source: ICIMOD (2016) C
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4.2 CLIMATE CHANGE PROJECTIONS

Temperature

Climate change projections for Chin State indicate 

an increase in temperature by + 1 .5 -2 .7°C, an 

increase in the number of hot days (17 days/year), 

a decrease in the number of rainy days, and an 

increase in total annual precipitation by 23% by 

2 050  (Figure 23).

Annually, the number of days with temperatures 

above 25°C is projected to increase from an average 

of 105 days/year from 1996 to 2005  to 125 days / 

year by 2050.

The annual number of warm days w ill increase by up 

to 17 days by 2050. The number of warm nights w ill 

also increase drastically, and there w ill also be an 

increase in the number of warm spells per year.



Precipitation

Annual total precipitation is projected to experience 

a negligible increase in the dry season. However, 

the period from June to October is projected to see 

a major increase. This suggests that there w ill be 

more rainfall during the monsoon and post-monsoon 

periods.

Inter-annual variations are even larger than the 

variations between seasons. M ay and July (already 

evident since 201 0) and June and October (from 

2030  onwards) are expected to see the greatest 

changes. The dry period w ill become drier in the 

long term (especially February-March).



4.3 POTENTIAL IMPACT PATHWAYS

Based on an analysis of secondary data and 

models, and in consultation with the communities, 

this assessment suggests a "path to impact" graphic 

as shown in Figure 24. The figure shows how 

changes in climatic features w ill alter the hazard 

profile of the township. This in turn may generate 

a chain of primary and secondary impacts -  with 

varying degrees of correlation -  that may occur 

from now to 2050. The "path to impact" graphic 

also shows the complex correlation between 

hazards and impacts, including how a given 

primary impact can cause multiple secondary 

impacts. The graphic takes the present conditions of 

vulnerability as starting points. This is not a forecast, 

but an effective visual representation of the effects 

climate change can have on Hakha.



Figure 24: Pathway depicting climatic features, hazards, and impacts
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The le ft-hand  co lum n shows a fu ll range o f p ro jected changes in the c lim ate  as 

discussed in Section 4 .2  o f this report. The second co lum n shows w ha t the team  

and com m unities  have iden tified  to  be the five m a jo r hazards tha t are a lready 

a ffec ting  H akha and are like ly to  becom e m ore severe in the fu ture  because 

o f p ro jected  c lim ate  change. These hazards inc lude  floods , heavy rains, heat 

waves, s trong -w inds, and d ro ug h t. The p rim ary  im pacts tha t result from  these 

hazards are listed in the next co lum n. Here, we see tha t som e im pacts are caused 

by m u ltip le  hazards. For exam ple, c rop fa ilu re  and  pests can result from  the 

in te rp lay o f several hazards. By unders tand ing this re la tionsh ip , we can begin to 

see which peop le  are m ore  like ly to  be vu lne rab le ; farm ers are h igh ly  vu lne rab le  

because the crops on which they depend fo r  the ir live liho od  can be im pacted  by 

num erous hazards. S econdary im pacts cons ider the broader, knock-on  effects in



the tow nsh ip . C o n tin u in g  the exam ple o f c rop  fa ilu re , the g ra p h ic  shows th a t this 

results in w orsen ing nu trition a l ou tcom es because m any farm ers keep a substantia l 

a m o u n t o f the ir crops fo r househo ld  consum ption . C ro p  fa ilu re  can a lso cause 

ou t-m ig ra tio n  because the loca l peop le  w ill have to  leave the tow nsh ip  in o rd e r to  

seek w ork , e ither to  M anda lay, Yangon, o r a b ro a d , and to  an extent from  villages 

to  H akha tow n. Primary and secondary im pacts can a lso cause a v ic ious cycle. For 

exam ple, c rop  fa ilu re  and a lack o f w a te r fo r  ag ricu ltu re  can reduce ag ricu ltu ra l 

p roductiv ity  w h ile  increasing fo o d  prices and reduc ing  fo o d  security. This in turn 

can drive m ig ra tion  and indebtedness, as peop le  e ither seek w o rk  elsewhere o r 

bo rrow  m o n e y /fo o d  to  m eet the ir basic needs. These im p ac t pathways d o  no t take 

in to  acco un t tha t com m unities and  au thorities  have certa in cop in g  m echanism s to  

prevent o r m itiga te  im pacts, since in m any cases they d o  no t exist.



4.4 FUTURE RISK PROFILE AND VULNERABILITIES

The population's capacity to 

benefit from agriculture and 

forestry w ill decline by 2050.

Future vulnerabilities

■ O v e ra ll, c lim ate  change w ill have adverse im pacts 

on a g ricu ltu re , livestock, forest, and freshw ater 

resources in the long  run. Yields o f m ain crops 

(rice and maize) and livestock w ill decline. Supply 

o f fo rest products such as e lep han t fo o t yam  and 

tubers w ill becom e un p red ic tab le  and scarce. Food 

and incom e insecurity w ill increase. The im pacts 

w ill be m ore p ro fo un d  on p o o r househo lds.

■ Due to  increased fo o d  insecurity, ou t-m ig ra tion  

o f youth and  adults, especia lly m en, w ill be 

exacerbated. Due to  m ale  m ig ra tio n , the w o rk loa d  

o f w om en, ch ild ren , and the e lderly  w ill increase 

significantly.

■ Pests and diseases in crops and livestock and 

vecto r-borne  and w a te r-bo rne  diseases in hum ans 

w ill increase drastically. Farmers w ill s tart app ly ing  

m ore chem ica l pesticides, causing severe harm

to  ecosystems. People w ill consum e low  qua lity  

surface and g ro un d  water, which w ill increase the ir 

health prob lem s and subsequent expenditures.

■ W ater resources w ill dw ind le . This w ill have a 

d isp ro po rtio na te  effect on w om en and girls. They 

w ill face increased hardsh ips, la rge ly because the 

responsib ility  o f co llec ting  w a te r m ostly rests with 

w om en.

Assumptions

■ It is assum ed th a t no  specific  adap tive  measures 

are im p lem ented . If m easures are im p lem ented , 

the soc ia l, gender, and  e co no m ic  d im ensions o f 

a d ap ta tion  are no t considered.
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Table 8: Impacts of climate change on ecosystem services

Hazards Ecosystem
services

Main projected impacts

So il
Increasing temperatures w ill result in more frequent, intense, and in some cases, longer d ry  spells, reducing 
soil moisture and increasing erosion of a lready degraded, loose soils, and causing loss of soil fertility  due to 
reduction in soil organ ic ca rbon1, reducing agricultural productivity.

/  + 1.6°C \  
I warmer 1

Higher average 
temperatures

Freshwater
Higher temperatures w ill increase evaporation for surface waters, leading to reduced w ater ava ilability, 
especially during the d ry  season, reducing agricultural productivity.

Crops

Increased temperatures alone w ill lim it crop productivity, reducing a lready low  yields and, regardless of water 
ava ilab ility  and soil impacts, w ill further decrease productivity. There could be a drastic increase in pests and 
disease outbreaks in many crops. Pests and diseases could spread to areas where they have never existed 
before. Yield losses in rice, maize, and mustard can be also expected2. Increases in temperature w ill decrease 
meat and milk quality, and the hatchability of poultry, and increase the possibility o f disease in livestock.

So il Forest fires w ill become a more severe threat, exacerbating soil degradation and reducing soil organic matter.

I days of rain 1
Fewer rainfall days and 
shorter rainy season Freshwater

W ater shortages that affect crop production w ill approxim ately increase in frequency as the number of rainy 
days decreases and evaporation increases. G roundw ater recharge rates w ill likely decline, w ith fewer rainy 
days in the d ry  season, which could potentia lly increase salin ity concentrations in some aquifers and further limit 
w a te r ava ilability.

Crops
A  shorter rainy season, in com bination w ith impacts on soils, evaporation, and reduced w ater ava ilability , w ill 
further lim it a lready low  crop productivity.

So il Intense rains fo llow ing lengthier d ry  periods w ill increase the runoff rate, soil erosion, and landslides.

( + / -  ) 
I Rainfall 1

More heavy rain, less 
useful and more 
damaging

Freshwater Severe inundation w ill further dam age w ater infrastructure. Inundation combined w ith higher average 
temperatures w ill increase w ate r and vector-borne diseases like d iarrhoea and m alaria.

Crops Increasingly frequent and intense storms and resulting floods w ill s ignificantly reduce a lready high ly variab le 
yields, increasing the risks of production and reducing reliance on agriculture fo r livelihoods.

1 M a lla , G . (2008). Climate change and its impact on Nepalese agriculture. The Journal of Agriculture and Environment, Volume 9.

2 Impact of C limate Change on M ountain Agriculture o f H imachal Pradesh under RKVY. Retrieved from h ttp ://1 4 .1 3 9 .2 2 4 .1 3 5 /m ya p p /cg rt/in d e x_ file s /P ro je c t_ R e p o rts_ C o m p le te d / 
CG RT15.S ta te% 20Adhoc.M isc.2022-34-Im pact% 20of% 20C lim ate% 20C hange-10-13.pdf
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Figure 25: Capacity of the population to benefit from agriculture in 2017

Main crops

All rural households employ a 
crop- and livestock-integrated 
farming system for food, nutrition, 
and income. Shifting cultivation or 
"Taungya”  is the primary farming 
system in the uplands of Hakha. 
However, it is oriented more 
towards self-subsistence and is 
very labour intensive. More than 
70% of the shifting cultivation 
work is performed by family 
members and exchange labour.

In villages such as Cangva, 
located at lower elevations and 
having moderate to flat slopes, 
terrace farming is more common 
for growing paddy.

Several terraces, irrigation canals, 
and lopils/shifting cultivation 
plots were destroyed due to heavy 
rains and landslides in 2015.
The percentage of population 
to benefit from agriculture is 
calculated from community 
consultations on the main 
resources for rural livelihoods.
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Shifting cultivation is the primary 
farming system in the upland 
villages of Hakha, while in lower 
elevations with moderate to flat 
slopes, terrace farming is more 
common for growing paddy.

Shifting cultivation 

Paddy

Soil classification concerns the 
grouping of soils with a similar 
range of properties (chemical, 
physical, and biological) into 
units that can be geo-referenced 
and mapped. The classification 
has generally been based on the 
distribution of important land 
resources for agriculture.
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Chin Hill Complex Soil 

Red Brown Forest Soil

The steep topography in Hakha 
Township exacerbates sensitivity, 
thereby increasing risks of 
disasters.

Soil types
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Data Sources: MIMU, Census 2014, Hakha Township Planning Department, UN Habitat 201 7 8
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Average rice yield is about 
2.5 T/acre. The yields decline 
substantially (by up to 50%) 
during the dry years. Paddy 
yield has decreased by about 
500 kg/acre in many farms 
due to a decline in soil fertility. 
Communities reported crop 
yields were severely affected by 
extreme rainfall in July 2015.
The capacity of the population 
to benefit from agriculture 
is calculated by applying a 
coefficient of impact on the 2017 
baseline, given the changes in 
temperature and rainfall which 
will reduce soil fertility, lower 
yields, and more frequently 
damage crops.
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■ 0.0 -25 .0  

| 25.0-50.0  

Transport network 
M ajor road 
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Main streams 
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Figure 26: Capacity of the population to benefit from agriculture in 2050
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Shifting cultivation is the primary 
farming system in the upland 
villages of Hakha, while in lower 
elevations with moderate to flat 
slopes, terrace farming is more 
common for growing paddy.

Shifting cultivation 

Paddy

Soil classification concerns the 
grouping of soils with a similar 
range of properties (chemical, 
physical, and biological) into 
units that can be geo-referenced 
and mapped. The classification 
has generally been based on the 
distribution of important land 
resources for agriculture.

Soil types

BChin Hill Complex Soil 

Red Brown Forest Soil

The steep topography in Hakha 
Township exacerbates sensitivity, 
thereby increasing 
risks of disasters.

Soil types
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>45■

Ti l  in
Data Sources: MIMU, Census 2014, Hakha Township Planning Department, UN Habitat 2017



Deforestation w ill increase forest 

degradation, reducing people's 

capacity to depend on forestry 

as a viable livelihood option by 

2050.

Forests are the source o f tim be r and no n -tim b e r 

products tha t are critica l incom e and live liho od  

resources fo r rura l com m unities.



indence of communities in Hakha Township on 
is a major reason for eco^gttem degradj on;

BgrV;



Hazards Ecosystem
services

Main projected impacts

( + 1.6°C \  
I warmer 1

Higher average 
temperatures

Vegetation
cover

The increase in temperatures might enhance the frequency o f forest fires, and pest and disease infestations 
in forests. This includes increased establishment of invasive species such as Eupatorium. This w ill threaten 
biodiversity and influence the ava ilab ility  and abundance of pollinators.

( j s  Pf ̂ a i^ ^
Fewer rainfall days and 
shorter rainy season

Vegetation
cover

This can lead to a decline in non-timber forest products, fodder, and forage, which can lead to resource 
conflicts3

( O )
I Rainfall 1

More heavy rain, less 
useful and more damaging

So il
The increase in magnitude and frequency of extreme events such as flooding is expected to cause soil erosion, 
degradation of watersheds, and massive landslides.

Vegetation
cover

Changes in precip itation patterns might affect the survival of seedlings and saplings.

3 Sharma, E.; Chettri, N .; Tse-ring, K.; Shrestha, A .B .; Fang, Jing; M ool, P.; Eriksson, M . (2009). Climate change impacts and vulnerability in the Eastern Himalayas. Kathmandu: 
ICIM OD

Future vulnerabilities

■ C u rren t de foresta tion  trends w ill increase forest 

d e g ra d a tio n , reducing the num erous basic 

ecosystems services they p rov ide  tha t sup po rt 

c lim ate  resilience. Erosion con tro l, defences aga inst 

heavy storm s, and na tura l habita ts m ay a lso be 

lost.

■ This con tinu ing  de fo resta tion , both w ith in  low land  

areas and upstream , w ill m ake com m unities  in 

f lo o d p la in  areas h igh ly  vu lne rab le  to  m ore frequen t 

and  severe intense ra in fa ll events.

■ In a d d itio n , the capac ity  o f the po p u la tio n  to 

bene fit from  forestry sources to  bu ild  the ir houses 

and fo r  fuel w o od  w ill be h igh ly  com prom ised , 

fo rc in g  them  to  travel even fa rthe r and increasing 

costs.

Assumptions

■ G iven the observed de foresta tion  trends, it is 

assum ed th a t the qua lity  o f fo rest coverage 

w ill worsen in 2 0 5 0  (com pared  to  2 0 1 4 ), if no 

adap tive  m easure is considered.
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Figure 27: Forest coverage in 2017

The unsustainable extraction 
of forest resources has caused 
degradation of forests in many 
places. Extraction of forest 
resources is one of the major 
drivers for deforestation and 
degradation of forest ecosystems 
in Hakha Township. The extraction 
of wood is mainly for use as 
timber for building, followed by 
fuelwood, and clearing land for 
agriculture. Intensive deforestation 
has increased the frequency of 
landslides and many villages in 
Hakha Township have suffered 
from damage to dwellings and 
roads due to landslides. In 
addition, the quality of secondary 
or fallow forests is declining due to 
shorter shifting cultivation cycles. 
The cycle has reduced to 10-15 
years due to increasing population 
and land use changes.
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Soil classification concerns the 
grouping of soils with a similar 
range of properties (chemical, 
physical, and biological) into 
units that can be geo-referenced 
and mapped. The classification 
has generally been based on the 
distribution of important land 
resources for agriculture.

Soil types
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Red Brown Forest Soil

The steep topography in Hakha 
Township exacerbates sensitivity, 
thereby increasing risks of 
disasters.
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Figure 28: Forest coverage in 2050

Vegetation cover

I n d i i

The current trend of 
overexploitation of forest 
ecosystems will increase 
deforestation and forest 
degradation, reducing the basic 
ecosystems services they provide 
that support climate resilience.
This continuing deforestation, 
both within lowland areas and 
upstream, w ill make communities 
in floodplain areas highly 
vulnerable to more frequent and 
severe intense rainfall events.

In addition, the capacity of the 
population to benefit from forestry 
sources -  to build their houses 
and for fuel wood -  w ill be highly 
compromised, forcing them to 
travel even farther and increasing 
costs.

I
Estimated quality of forest in 2050

Deforested area 

Degraded forest 

Transport network
M ajor road 

Secondary road 

Tertiary road

Rivers and streams
Main streams 

Seasonal streams M a t u p i
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Soil classification concerns the 
grouping of soils with a similar 
range of properties (chemical, 
physical, and biological) into 
units that can be geo-referenced 
and mapped. The classification 
has generally been based on the 
distribution of important land 
resources for agriculture.

Soil types
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Red Brown Forest Soil

The steep topography in Hakha 
Township exacerbates sensitivity, 
thereby increasing risks of 
disasters.
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Hazards Ecosystem
services

Main projected impacts

( + 1.6°C \ Higher average

Vegetation and 
soils

Higher temperatures w ill lead to even greater evaporation and aridity, as w ater ava ilab ility  and soil 
moisture decline, lim iting vegetation grow th, which w ill lim it groundwater recharge and flood retention 
services.

I warmer J temperatures

Surface water A va ilab ility  of freshwater w ill decline as evaporation increases.

r
Fewer rainfall days and

Groundwater
sources

Fewer ra iny days w ill result in reduced recharge during the wet season, reducing ava ilab ility  during the dry  
season.

l days of rain J shorter rainy season

Surface water Less time for rain w ater harvesting and storage, reducing ava ilab ility , especially towards the end of the dry  
season.

Vegetation and 
soils

Loss of vegetation cover, increased runoff rate, and soil erosion, dam aging w ater storage facilities.

( + / -  ) 
I Rainfall 1

More heavy rain, less 
useful and more damaging Groundwater

sources
Decreased sub-surface flow  and recharge as most runoff flows downstream rather than recharging local 
aquifers.

Surface water
Reduced ava ilability , as flows from intense rainfall events are d ifficu lt to capture and can even dam age 
storage infrastructure.

Future vulnerabilities

■ The p ro jected  changes in p rec ip ita tion  patterns and 

increase in m ean tem pera tu re  can easily lead to  

h igh e r rates o f eva po ra tion  and a d d itio n a l m onths 

o f d rough t.

■ This m eans tha t in the m id -te rm , g ro un dw a te r 

sources w ill a lso be a ffected , as aqu ife rs w ill take

lo ng er to  recharge, lead ing  to  the need fo r fu rthe r 

investments on in frastructure  im p rovem e n t (tank 

capacity, bo reh o le  depth , etc.).

In a d d itio n , s tronger storm s and unusua lly  heavy 

ra in fa ll w ill inevitab ly  da m ag e  w ate r in frastructure 

and fac ilities  fo r  lo ng e r periods o f tim e.

88

Assumptions

■ It is assum ed th a t no  specific  adap tive  m easure is 

im p lem ented  and the pro jec ted c lim ate  changes 

in tem pe ra tu re  and  ra in fa ll lead to  m ore  frequen t 

d ro u g h t periods and m ore da m a g in g  storms, 

reduc ing  com m u n itie s ' freshw ater sources and 

d a m a g in g  w ate r supply and systems fo r longe r 

periods.

■



Availability of fresh water for 
drinking mainly relies on natural 
springs, making the entire 
township vulnerable to future 
rain variability and increased 
temperatures in the mid and long 
term, as aquifers w ill take longer 
to recharge. The percentage of 
households having access to 
freshwater sources is calculated by 
applying the Census 2014 data 
coefficients of impacts to those 
village tracts where changes in 
water availability were reported.

Percentage of HHs
25-50  

50 -75  

75-100 

* Piped water 

Transport network 

M ajor road

-------Secondary road

Tertiary road 

Main streams
Main streams 

-------Seasonal streams

Vegetation cover

Figure 29: Access to fresh water sources in 2017
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Soil classification concerns the 
grouping of soils with a similar 
range of properties (chemical, 
physical, and biological) into 
units that can be geo-referenced 
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has generally been based on the 
distribution of important land 
resources for agriculture.
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Access to freshwater for drinking 
use in 2050 -  if no adaptation 
measures are implemented -  is 
calculated by applying coefficients 
of impacts on the 2017 baseline 
data by type of water sources 
and infrastructure used. The 
projected changes in temperature 
and rainfall w ill result in a longer 
and more frequent and severe 
droughts, increased evaporation 
and more intense rainfall events, 
affecting groundwater sources, 
as aquifers w ill take longer to 
recharge. In addition, intense 
runoff and soil erosion caused by 
more intense rains may result in 
more water facilities damaged.

Percentage of HHs
0-25  

25-50 

50-75  

• Piped water 

Transport network 
M ajor road 
Secondary road 
Tertiary road

Main streams
------Main streams

Seasonal streams

Vegetation cover

Figure 30: Access to fresh water sources in 2050
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Soil classification concerns the 
grouping of soils with a similar 
range of properties (chemical, 
physical, and biological) into 
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distribution of important land 
resources for agriculture.

Soil types

UChin Hill Complex Soil 

Red Brown Forest Soil

Aggregated Geology by Suite 
based on Geology of Myanmar 
digitized from scanned map. 
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Data Sources: MIMU, Census 2014, Hakha Township Planning Department, UN Habitat 2017



People's mobility and 

communication are expected to be 

further reduced by 2050  given the 

impacts of climate change.

As w ith m ost m ounta inous  areas, m ob ility  seems 

to  be the m ain constra in t to  the s o c io -e co n o m ic  

and live liho od  deve lopm en t o f rura l com m un ities  in 

H akha . C urrently, the transp o rt ne tw ork relies on the 

p rim ary  paved road  (in construction) and a netw ork 

o f secondary and tertiary unpaved roa ds /tra ils , which 

m ake these rura l com m un ities  h igh ly vu lne rab le  to 

strong storm s and unusua lly  heavy ra in fa ll.

Rural road  networks are critica l in frastructure  tha t 

are h igh ly exposed to  c lim ate  change, as they m ain ly  

depend on the in te raction  o f tw o m ain ecosystem 

services (vegetation cover and soil), w h ich are h igh ly 

im pacted  by heavy ra in fa ll.





Hazard Ecosystem
service

Main projected impacts

( + 1.6°C \  
I warmer 1

Higher average 
temperatures So ils

Higher temperatures w ill increase rates of evapotranspiration and reduce the moisture content of the soil, 
making it vulnerable to erosion.

This w ill worsen as the d ry  seasons become drie r and the wet seasons become wetter, causing the first large 
rains of the wet season to impact dry, loose soils.

There will be more intense 
rainfall events and more 
frequent and severe floods

So ils

In highland areas, steep slopes are more vulnerable to landslides, as well as flash flood events.

The lack of strong embankments and unsealed road surfaces in remote areas increases the impact of 
flooding.

In low land plains, the proxim ity of roads to rivers and lakes makes them susceptible to floods.

Vegetation
cover

Deforestation increases exposure to erosion and slope instability.

Landslides in riverbank areas dam age vegetation cover and destroy roads and bridges.

Future vulnerabilities

■ Increased intense ra in fa ll events w ill lead to

increased incidences o f landslides and flash floods, 

w h ich w ill da m ag e  roads and destroy bridges. This 

is especia lly true fo r v illag e  tracts, where transport 

and  connectiv ity  rely on a ne tw ork o f rura l unpaved 

roads on h igh , steep slopes. D am ages to  transport 

in frastructure  w ill iso late v illag e  tracts fo r lo ng e r 

periods from  m arkets, m ed ica l fac ilities , schools, 

and  o ther core  com m un ity  services.

Assumptions

■ The current rural road  ne tw ork is a critica l

in frastructure h igh ly  exposed to  c lim ate  change. It 

is assum ed tha t the observed lands lide  and flo o d  

im pacts w ill worsen in all surveyed v illag e  tracts if 

no specific  adap tive  m easures are considered .
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Vegetation cover

Figure 31: Access to transport infrastructure in 2017

t

The current transport network 
mainly relies on the primary 
paved road (in construction) and a 
network of secondary and tertiary 
unpaved roads/trails, which make 
these rural communities highly 
vulnerable to strong storms and 
unusually heavy rainfall. Around 
30% of village tracts reported that 
over the last 30 years landslides 
and floods have come more 
frequent, damaging roads and 
bridges, and, in the worst cases, 
isolating them for several from 
days from markets, medical 
facilities, schools, and other core 
community services. The level of 
accessibility in each village tract 
determined what percentage 
of the population had access to 
infrastructure in 2017.
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(^ )\ rainfall J

If no adaptive measures are 
implemented, the lack of capacity 
to mitigate erosion through formal 
infrastructure, coupled with weak 
transport communication, w ill lead 
to communities becoming highly 
vulnerable to more landslides and 
inundation. The projected stronger 
storms and unusually heavy 
rainfall w ill inevitably reduce 
people's mobility, especially in 
village tracts only accessible by

t  unpaved trails/tracks on sloping 
land, which w ill be more exposed 
to landslides, and flash flood 
events. Access to transportation 
network in 2050 -  by considering 
the observed impacts on roads 
and bridges, w ill worsen in all 
surveyed village tracts due to the 
projected changes in climate.

Transport network
M ajor road 
Secondary road 
Tertiary road

Rivers and streams
Main streams 

___ Seasonal streams

Percentage of inhabitants
0 .0-25

Figure 32: Access to transport infrastructure in 2050
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Soil classification concerns the 
grouping of soils with a similar 
range of properties (chemical, 
physical, and biological) into 
units that can be geo-referenced 
and mapped. The classification 
has generally been based on the 
distribution of important land 
resources for agriculture.

Soil types
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The steep topography in Hakha 
Township exacerbates the 
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This assessment concludes that given the current 

and projected climatic conditions, Hakha does not 

possess the infrastructure and systems necessary to 

quality as a resilient township. Climate change w ill 

a have great impact unless resilience is prioritized 

and built overtime in Hakha. Climate change w ill 

increase the current social, economic, ecological, and 

infrastructure vulnerabilities. The assessment presents 

three broad scenarios for the future of Hakha, in 

descending order of probability and ascending order 

of desirability.

Scenario A, or 'Business as Usual', has the most 

negative impact and is currently also the most 

probable, considering the current conditions of the 

township. However, it is the least desirable scenario.

Scenario B, 'Moderate Resilience' describes a 

minimum standard of resilience to be achieved to



protect people's lives, assets and production means.

It is likelier to unfold than Scenario A, but is one that 

the Township and national authorities should strive to 

obtain. It represents the bare minimum standard that 

needs to be upheld to protect Hakha's people and 

economy.

Scenario C, 'Strong Resilience' is the most desirable 

future, but unfortunately also the least likely to 

happen keeping in mind the current conditions in the 

township. In this scenario, conservation of natural 

ecosystems, more resilient communities, and a 

diversified economy is achieved, so that the Township 

can actually thrive. The Township and the regional 

and national authorities should aspire to materialize 

this scenario. A  local resilience and adaptation plan 

would be a first tool to this end.





Figure 33: Geographic representation of forecast and scenarios

2017 2050
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5.1 DEFINING THE SCENARIOS

\ SCENARIO A: Business as Usual: no specific adaptation effort

• Under Scenario A, authorities and communities recognize the need to address different
• aspects of vulnerability, but they do not take any significant action to build the resilience of
• the communities. The impacts of climate change are evident on the three systems analysed in
• this report socio-economic, infrastructure, and ecosystems. Ultimately, this increasingly affects 
.  people's livelihoods, health, and safety until 2050 and beyond.

• SCENARIO B: Resilience is Built to Maintain Current Living Standards by
• 2050

.  Under Scenario B, the township, district, and national authorities together with development

'  partners work to build a minimum standard of resilience that ensures at least the
• maintenance of current living standards and reduces the vulnerability of Hakha Township.
• This scenario is the minimum required to prevent increased vulnerability and enable
• continued development.

■ SCENARIO C: Resilience is Built that Enables Economic and Social 
I Development Despite Changes in Climate by 2050

•  Under Scenario C, Hakha in 2050 sustains and continues socio-economic development that
• is less dependent on agriculture through a diversified economy, improved infrastructure, and 
.  healthy ecosystems. The tiny arrow  in this figure does not mean that this is impossible, but
• signifies the need for political, technical, and financial commitment.





5.2 SCENARIOS FOR HAKHA 2050

SCENARIO A: Business as Usual: no specific 
adaptation effort

U nder S cenario  A , au thorities  and com m unities 

recogn ize the need to  address d iffe ren t aspects o f 

vu lnerab ility , bu t they do  no t take any s ig n ifica n t action  

to  bu ild  the resilience o f the com m unities . The im pacts 

o f c lim ate  change are ev iden t on the three systems 

analysed in this rep o rt s o c io -e co n o m ic , in frastructure, 

and ecosystems. U ltim ately, this increasing ly  affects 

peop le 's  live lihoods , hea lth , and safety until 2 0 5 0  

and beyond. This seems to  be the curren t tra jectory, 

represented by a la rge r a rro w  in Figure 33 .

■ U nder this scenario , the spa tia l structure o f H akha 

is a t risk from  rap id  onset disasters, causing a loss 

o f c rop  productiv ity, w h ich w ill lead to  m ore foo d  

and  nu trition  insecurity.

■ Due to  lack o f capacities and ine ffic ien t 

governance , unsusta inab le  p lan n in g  becom es 

m ore  p reva len t lead ing  to  g rea te r risks o f disasters 

-  e.g. the construction  o f roads on slopes tha t are 

to ta lly  exposed to  rains and leads to  landslides. 

U np lanned  urban iza tion  in H akha tow n led to  a 

m a jo r disaster in 2 0 1 5 , lead ing  to  the destruction 

o f m ore  than 1 ,0 0 0  houses in Hakha.

■ In the Business as Usual scenario , the live lihoods, 

in frastructure, and ecosystems systems w ill no t 

a llo w  peop le  to  im prove  liv ing  cond itions  in the 

tow nsh ip , given the current and pro jected fu ture 

vu lne rab ilities  to  c lim ate  change.

■ In a d d itio n , p ro jec ted changes in the c lim ate  

w ill in te ract w ith and  exacerbate the existing 

vu lne rab ilities  and as they do , new, unforeseen 

vu lne rab ilities  m ay a lso em erge.

U nder this scenario , cons idering  tha t a d a p ta tion  

m easures are no t im p lem ented  and the unsusta inable 

use o f env ironm en ta l resources continues, H akha is 

un like ly  to  be ab le  to  sup po rt cu rren t and expected 

p o p u la tio n  grow th and sustain the sam e liv ing  

s tandard  as in 2 0 1 7 , as vu lne rab ilities  w ill g row  

further.

U nder a Business as Usual scenario , peop le  in H akha 

w ill experience low er incom es because o f the im pacts 

o f disasters such as drough ts , flash floods, landslides, 

and insect and  pest attacks on ag ricu ltu re  and  livestock 

fa rm ing . In a d d itio n , in te rrup ted com m u n ica tion  and 

connectiv ity  du rin g  disasters w ill pu t the a d d itiona l 

burden o f having to  buy fo o d  a t increased costs.

C urren tly  the trend o f ou t-m ig ra tio n  o f m ale 

m em bers o f househo lds is high in H akha Township,

w hich is like ly to  increase under this fu ture  scenario  

cons idering  tha t no new em p loym en t oppo rtun itie s  

w ill be genera ted in the tow nsh ip . This w ill pa rticu la rly  

a ffec t the youth, w ho  m ake up the ove rw he lm ing  

m a jo rity  o f m ig rants, and w ill resu lt in rem ittance 

be ing the d o m in a n t in com e fo r  increasing ly fe m a le ­

headed househo lds. If present trends con tinue , this 

m ig ra tion  w ou ld  be gender im b a la nce d , as m ore  men 

w ill m ig ra te  than w om en, increasing the num ber o f 

fem a le -h ead ed  househo lds, which w ill increase risk 

and vu lne rab ility  fo r  those w ho are le ft beh ind  -  m ostly 

ch ild ren , adolescents, and w om en.

Infrastructure fun c tiona lity  w ill be increasing ly 

com prom ised  as in frastructure  are exposed to  flash- 

floods , landslides, and storms. This w ill transla te  

in to  loss o f assets such as houses, schools, and 

pu b lic  bu ild ings , and w ill cause increasing loss o f 

life. A lso, dam ages to  m ed ica l fac ilities  w ill increase 

the vu lne rab ility  o f the po p u la tio n  o f the tow nship. 

T ransport w ill becom e m ore d iff ic u lt as the lim ited  

road  in frastructure  w ill be recurrently da m ag ed  by 

landslides, in te rrup ting  the connectiv ity  o f H akha town 

w ith o the r townships and o ther v illage  tracts w ith in  the 

tow nsh ip . This in -tu rn can a ffec t trad ing  and s o c io ­

eco no m ic  activ ities, thus increasing vu lne rab ility  and 

risk fo r com m un ities  in Hakha.
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The im pacts o f c lim ate  change hazards exacerbate 

unsusta inab le  resource use and w ill eventua lly 

reduce peop le 's  ab ility  to  bene fit from  the ecosystem. 

D efo restation and the d e g ra da tio n  o f forest 

ecosystems w ill lead to  soil erosion and m igh t 

a lso a ffect the w a te r tab le , hence a ffecting  forest 

ecosystem services in the tow nsh ip . This w ill a ffect 

the a va ila b ility  o f tim ber, fue lw o od , no n -tim b e r forest 

p roducts, and fo d d e r fo r  grazing. The d e g ra da tio n  o f 

ecosystems w ill a lso lead to  a dec line  in b iod iversity 

and pose a th rea t to  w ild life  in the tow nship by 

m aking  them  m ore exposed to  p o ach ing  and hunting.

Soil qua lity  issues w ill be exacerbated by erosion 

and a shorte r bu t m ore intense m onsoon season, 

wh ich w ill have im pacts on ag ricu ltu ra l p ro du c tion . 

W ater a va ila b ility  w ill con tinue  to  dec line  as a longe r 

dry season w ill m ean less tim e fo r the springs to  

recharge, which m ay no t be enough to  m eet the da ily  

increasing dem and fo r water.

An analysis o f the m atrix  o f functions in 2 0 5 0  

(Table 9) under a business as usual scenario  shows

H akha 's level o f so c io -e co n o m ic  and in frastructure 

deve lopm en t w o u ld  decrease across the tow nship.

As shown in F igure 3 4 , an analysis o f the spatia l 

d is tribu tion  o f type o f settlements and the ca rtog rap h ic

representation o f levels o f h ierarchy as based on 

isopleths a llow s fo r d raw ing  som e assum ptions on 

the spatia l deve lopm en t o f the tow nsh ip  in 2 0 5 0 , and 

the degree o f te rr ito ria l in fluence, w here any, o f each 

settlem ent over ne ig hbo u ring  settlements:

Spatial analysis of 2050 estimates less access to the following functions:

Ecosystem services Socio-economic functions Infrastructure facilities

Timber

W ood for charcoal

General market 

Livestock market 

Small basic needs stall 

Groceries shop

Unmade tra il road

Gravel roads

Bus stop (except in paved  
roads)

Rain w ater harvesting pond  

Irrigation system

The territorial and socio-economic development 
of the township will be more unbalanced, mainly 
centered on the village tracts along the main axes 
of transportation.

Hakka tow n , where all transp o rt com m u n ica tion  

converges, w o u ld  still be w ell connected th rough  the 

prim ary  co rr id o r to  F a lam /K a lay  Town (north) and 

G a n g a w  Town (east), and  to  Ind ia. These tw o corrido rs  

w o u ld  rem ain crucia l to  suppo rting  the econom y o f the 

tow nship in 2 0 5 0 .
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U npaved road  in frastructure  w ill be e ither com ple te ly  

o r pa rtia lly  unusable resu lting in the iso la tion  o f m any 

v illag e  tracts, especia lly in southeastern areas o f the 

tow nsh ip . This m ay a ffec t Hakka Town severely, as the 

transporta tion  o f a g ricu ltu ra l p roduce  w ou ld  be m ore 

d ifficu lt, resu lting in the loss o f specia lized m arkets and 

m ost p ro ba b ly  m ore  peop le  m ig ra ting  to  o the r areas.

In tu rn , the dependency on Kalay and G a n g a w  towns 

fo r p rov is ion ing  needs and services w o u ld  inevitab ly  

increase, representing an a d d itio n a l burden on fam ily

incom es.

Hakka's level of socio-economic and 
infrastructure development will decrease.

A t the tow nsh ip  level, the fu tu re  spa tia l structure w ill 

rely on H akka Town and  C hucung  -  stra teg ica lly  

loca ted  w here a ll the transport com m u n ica tion  o f the 

tow nsh ip  converges -  and the southern settlem ent o f 

Lungrang.

The te rrito ria l in fluence o f H akka Town on southern 

areas w ill decrease, as v illag e  tracts show  low er levels 

o f s o c io -e co n o m ic  and in frastructure deve lopm ent. 

Southern areas o f the tow nship w ill be the least 

deve loped , m a in ly  p ro v id ing  basic services.

SCENARIO B: Resilience is Built to Maintain 
Current Living Standards by 2050

U nder S cenario  B, the tow nsh ip , district, and  na tiona l 

au thorities  toge the r w ith deve lopm en t partners w ork  

to  bu ild  a m in im um  standard  o f resilience th a t ensures 

a t least the m a in tenance  o f current liv ing  standards 

and reduces the vu lne rab ility  o f H akha Township. This 

scenario  is the m in im um  requ ired to  prevent increased 

vu lne rab ility  and  enab le  con tinued  deve lopm ent. The 

th inne r a rro w  (in F igure 3 3 ), signifies th a t this tra jec to ry  

is less like ly to  m ateria lize.

■ U nder this scenario , recogn iz ing  fu ture  cha llenges, 

the tow nsh ip , d istrict, and na tiona l au thorities, 

toge the r w ith deve lopm en t partners, w o rk  to  bu ild  a 

m in im um  standard  o f resilience tha t ensures a t least 

the m a in tenance  o f cu rren t liv ing  standards and 

reduces the vu lne rab ility  o f H akha Township.

■ However, investm ent, tim e, and econom ic , 

techn ica l, and skill constra in ts are recogn ized ; 

an a d a p ta tion  plan is a d o p te d ; and activities tha t 

can be im p lem ented  w ith o u t la rge  investm ent are 

consistently undertaken . This includes p ro tection  

o f the env ironm en t, the streng then ing o f eco no m ic  

associa tions to  create m ore res ilient live lihoods  and 

incom es, the in tegra tion  o f m easures to  strengthen 

bu ild ings and housing units so tha t they are ab le

to  w ithstand strong w inds and the im p rovem en t o f 

w ate r-harvesting , am o ng  others.

■ Decisions on land use and tow n p lann ing  

increasing ly  take in to  acco un t cu rren t and  pro jected 

c lim ate  risks, to  prevent hazardous situa tions,

such as in frastructure  be ing constructed near 

f lo o d -p ro n e  areas and the need to  c lean d ra in age  

in frastructure.

■ The tow nsh ip  and com m unities  are ab le  to  plan 

the ir needs cons idering  c lim ate  constra in ts and 

com m un ica te  them  to  the district, state, and reg ion , 

and N G O s  and  deve lopm en t partners.

■ This scenario  is the m in im um  requ ired to  prevent 

increased vu lne rab ility  and enab le  con tinued  

deve lopm ent, a lth ou gh  townships can , over tim e, 

find  tha t because o f the cum u la tive  effects o f 

c lim ate  change and its exponen tia l consequences, 

the actua l actions requ ired  are g rea te r than 

an tic ipa ted . H akha in 2 0 5 0  m a in ta ins curren t 

liv ing standards by unde rtak ing  som e adap ta tion  

measures. However, it b ro ad ly  con tinues its present 

deve lopm en t trajectory.

To enab le  this scenario , cu rren t observed deforesta tion  

and fo rest d e g ra da tio n  trends w ou ld  need to  halt.

This w o u ld  be necessary to  m a in ta in  curren t liv ing  

s tandards, especia lly in areas su rround ing  H akha 

tow n, wh ich are be ing deforested a t a h igh ly 

unsusta inable rate. If this de foresta tion  is no t ha lted , 

soil e ros ion , risk o f landslides, and prob lem s selected 

to  w ate r scarcity are likely to  increase.

In o rd e r to  con tro l de fo resta tion , the in tro du c tion  o f 

no n -w o o d  bu ild in g  m ate ria l and  a lte rna tive  energy 

sources w ill be requ ired . This w ill reduce the pressure 

on na tura l ecosystems due to  househo ld  scale cutting 

fo r energy and tim be r extraction fo r b u ild in g  m ateria l.
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Paddy r

Midwife

Orchard

L ib ra ry

T im b e r

Bus stop

Coffee

M o n a s te ry /c h u rc h

Vegetables

Public water network on grid (piped water)

Ca rpenters

Agriculture (smallholder/self-sufficient)

Primary school
Unmade (trail/track)

Disaster Management Committee
Middle school

Small basic needs stall
Community-based organization
Kindergarten

al laboui

Gravel road
National non-government organization (l/NGOs)
Grocery stores
Public rural health centre
Weaving/sewing
Hydreoelectric power production

rmers' cooperatives

W ild fruits
Wood for charcoal
Public sub-rural health centre
Petrol supply station
Public electricity network on grid
Private solar panel electricity supply

Pharmacy
Street sellers
Post office
Restaurant
Electrici
Livestock market
Bicycle repair garage
Veterinary clinic
Early warning system
High School
Paved r
General market
Plumbers

Non-profit associations (NPAs)
M o to r veh ic le  re p a ir  g a ra g e  (m o to rb ik e /c a r)

Construction material shop
Rain water harvesting pond

Disaster facilities (i.e shelter)
Oil crops (sesame, sunflower, groundnut)
rrigation system
Public lighting solar panel electricity supply
Dentist
Private clinic
Bus transport on daily basis
Telecommuication tramsfer (mobile phone repeater) ] 
University________________________________
Museum

Police check point

Public township hospital
Fire station
Banks/western union
Furniture shop

Total number of functions

Total centrality s

Level of hierarchy

Type of settlement

8 O verall Findings -  Scenarios fo r Hakha

Table 
9: M

atrix 
of functions 

depicting 
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predicted 
distribution 

of various 
services 

in 
different towns 

in 
Hakha 

Township 
in 

2050



Figure 34: Spatial structure in 2050: Territorial and socio-economic linkages
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Hakha's socio-economic and 
infrastructure development levels 
may decrease, especially in 
villages tracts located in south 
eastern areas.

Road infrastructure will be either 
completely or partially unusable 
resulting in the isolation of many 
village tracts relying only on 
unpaved roads/trails. This would 
severely affect Hakha Town as the 
transportation of the agricultural 
production will be more difficult, 
resulting in the loss of specialized 
markets.

Level of hierarchy
Level 1 
Level 2 
Level 3 
Level 4 
Level 5 
Level 6 
Level 7 
Level 8 
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Level 10 
Level 11 
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Type of settlements
.  MUC 
. MVT 

IVT 
LVT

Spatial structure
• ■■ • Primary cluster 
B i  Primary corridor 
g ■ Secondary corridor

(Kalay Town)

Hranhring

K a l e

Rinpi

(India) Bniarlawn
Dauchim 

KhawbeFa™™ 0
©  °

pwn
l fV Ruan

G

©

Dongva

rir^m

Hungluah

Khuapi

** K
. P h a ip h a (A ) *
- O >  

- *

• - \ * i  ;  L u n g ra n g

Leipi o
0 / W

Lungiar

(Gangaw)

M
Dumva

©

T r
M a t u p i

10 15 20 km 4)
1:550.000 

Original size A4

7 1

Y  ruin

{  . . . .  C . I I
Spatial distribution of the different settlement types

i
T h a n t l a n g

H akha  Tow  Pi

(■>

G a n g a u

In 2050, the socio-economic 
and infrastructure development 
of the township will be more 
unbalanced, and mainly 
concentrated in Hakha Town. 

Dependency on Kalay and 
Gangaw towns for provisioning 
needs and services will inevitably

Type of settlements
■ Main urban centre 

• Main village tract 
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A lte rna tive  practices w o u ld  need to  be deve loped 

and im p lem ented  in ag ricu ltu re . In som e areas, w a te r 

scarcity cou ld  becom e a m a jo r p rob lem  in ad d ition  

to  the d rough t. To a d a p t to  this, new drough t-res is tan t 

c rop  varieties need to  be in troduced  and h igh -va lue , 

lo w -vo lum e  products need to  be exp lo red -  e .g ., 

m ed ic ina l herbs and  no n -tim b e r fo rest products. 

E ffic ient irr iga tio n  systems need to  be designed in 

c o lla b o ra tio n  with the com m unities . This w ill enab le  

com m un ities  to  have ow nership o f the activ ities and 

add  va lue to  the systems, w h ich w ill take in to  accoun t 

com m un ity  perceptions o f c lim ate  change.

There w o u ld  need to  be som e investm ent in 

in frastructure  to  ensure th a t fun c tiona lity  is m a in ta ined  

to  present levels. In particu lar, w a te r cap tu re , storage, 

and d is tribu tion  w o u ld  need to  be im proved . This 

m eans th a t cu rren t w a te r s torage and supply networks 

w o u ld  have to  be enhanced , and systems pu t in p lace 

to  prevent any unforeseen circum stances arriv ing  due 

to  w ate r scarcity and d rough t. T ransport in frastructure 

w o u ld  a lso requ ire  im provem ents, pa rticu la rly  with 

im p rovem en t needed in road  construction  with 

a specia l focus on ad ap ting  to  extrem e events. 

M ea nw h ile , im provem ents in road  transport and pow er 

in frastructure  w o u ld  a lso con tribu te  to  m a in ta in in g  

curren t levels o f deve lopm ent.

SCENARIO C: Resilience is Built that Enables 
Economic and Social Development Despite 
Changes in Climate by 2050, Considering 
the Different Vulnerabilities of Both Men and 
Women

U nder S cenario  C , H akha in 2 0 5 0  sustains and 

continues so c io -e co n o m ic  deve lopm en t tha t is

less dependent 

on ag ricu ltu re  

th rough  a d iversified 

econom y, im proved 

in frastructure, and 

healthy ecosystems.

The tiny a rro w  in 

Figure 3 3  does 

no t m ean tha t this 

is im possib le , but 

signifies the need fo r 

p o litica l, techn ica l, and 

fina nc ia l com m itm ent.

H akha in 2 0 5 0

sustains and  con tinues peop le 's  soc io -e co n o m ic  

deve lopm en t th rough  a d iversified econom y, im proved 

in frastructure, and healthy ecosystems tha t are less 

dependen t on paddy cu ltiva tion  and cap tu re  fisheries.

A g ricu ltu re  needs to  be m ade res ilient to  new c lim a tic  

features th rough  a com b in a tion  o f c lim a te -res ilien t 

ag ricu ltu ra l practices such as resistant c rop  varieties, 

better irr ig a tio n , im p roved  s torage and d is tribu tion  o f 

water, and soil and nu trien t m anagem ent. To generate 

w ealth from  ag ricu ltu re , som e va lue a d d itio n , such 

as m illin g  and processing, shou ld  take p lace in the 

tow nsh ip . To enab le  this, investm ent is requ ired  in 

energy and transp o rt in frastructure th a t w ill p ro tect 

peop le , add  g rea te r connectivity, and a llo w  fo r energy­

intensive industries to  run in a susta inab le  and ca rb on - 

e ffic ien t m anner. Investm ent in renew able  energy w ou ld  

be an im p o rta n t cons idera tion  in this case.

Investm ent in educa tion  and skills, coup led  with 

in frastructure and ag ro -in du s tria l and enterprise

deve lopm en t th rough  wise use o f m ic ro  credits, 

loans, o r investm ents from  rem ittances w ill enab le  

young  peop le  to  stay in the tow nship and find  m ore 

rem unera tive  em p loym ent. This is c ruc ia l to  tack ling  

the trend o f ou tm ig ra tio n  o f youth from  the villages 

to  urban townships and  a b ro a d . It w ill a lso create 

a v irtuous cycle because peop le  w ill be less likely 

to  m ig ra te  and  less like ly to  w o rk  in h igh ly c lim ate - 

sensitive sectors such as ag ricu ltu re . Through 

strengthened private sector engagem ent, deve lop ing  

and im p lem en ting  va lue chains o f eco no m ica lly  v iab le  

and high return cash crops, in c lud in g  tra d itio n a l 

crops, cou ld  p lay an im p o rta n t ro le. D eforestation and 

d e g ra da tio n  o f forests needs be con tro lled  im m ed ia te ly  

w ith action  on the g ro un d  a lon g  w ith po licy-leve l 

changes. The dem and  fo r  tim be r fo r  b u ild in g  houses, 

w hich puts ad d itio n a l pressure on the forests needs 

to  be tack led  w ith a lte rna tive  susta inab le  options. 

Preventing de foresta tion  is a cha llenge , and  the roo t 

causes o f it are com plex. An essential set o f  m easures 

w ill be needed to  m ove aw ay from  dependence on 

w o od  fo r  energy tow ards renew able  sources. As long O
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as peop le  are de pe nd en t on w o od  to  m eet the ir 

essential energy requirem ents, the supply o f fue lw o od  

w ill con tinue  dep le ting . A lo ng  w ith c leaner energy 

op tions, peop le  are a lso using energy saving so lu tions 

such as im proved  stoves.

Im provem ents in the transp o rt ne tw ork and 

in frastructure  w ill be requ ired to  ensure res ilient and 

susta inab le  deve lopm ent. In particu lar, im provem ents 

w ill be needed in road  transport. Im prov ing  the 

resilience o f sm a ll/te rtia ry  roads and increasing the 

num ber o f v illag e  they access yea r-round  w h ile  a lso 

ensuring the ir susta inab ility  and securing a lte rna tive  

routes du ring  disasters such as landslides are 

im p ortan t. These m easures w ill prevent rem ote areas 

from  becom ing  iso la ted du ring  the m onsoon season.

C lim ate -sens itive  p lan n in g  represents a g ro up  o f 

actions tha t w ill be essential fo r  res ilient econom ic  

and socia l deve lopm ent. Im provem ents in the 

transporta tion  ne tw ork cou ld  a lso link  m ore peop le  to 

high schools -  w h ich are still inaccessib le fo r  m any -  

and health facilities.

U nder this scenario , loca l institu tions are equ ipped  

w ith know ledge  and skills fo r addressing the increasing 

risk and uncerta in ty  from  c lim ate  change and  o ther 

s o c io -e co n o m ic  changes in an inclusive m anner.

They are coo pe ra ting  and c o lla b o ra tin g  w ith loca l, 

reg io na l, and  g lo b a l institu tions. W om en have 

access and  ow nersh ip to  land and property, and 

c red it and finance . M oreover, loca l com m unities 

and o rgan iza tions are using d ig ita l services fo r risk 

reduction , a g ro -m e t services and m arke t in fo rm a tio n .
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Building resilience to climate 

change in Hakha Township is a 

great and urgent challenge, on 

which the lives and welfare of 

thousands of people depend.

Poor livelihood options, 

inadequate infrastructure and land- 

use planning, and deforestation 

processes interplay to create a 

very vulnerable context for the 

township, which the projected 

changes in climate w ill exacerbate.

The disastrous 2015  Hakha 

landslide presents a major 

and recent example of the 

interplay between processes 

of ecosystem degradation and 

insufficient planning capacities 

or enforcement, compounded

with urbanization processes and 

a changing climate with heavier 

rains. However, this assessment 

calls the attention of authorities 

and development partners to the 

fact that the effects of changes 

in climate on productive social, 

ecological, and infrastructural 

systems of the township w ill also 

include silent and transformative 

effects.



CONCLUSIONS AND RECOMMENDATIONS: PLANNING FOR ADAPTATION 
AND RESILIENCE IN HAKHA

Policy Recommendations

1. It is essential that the socio-economic resilience 

of Hakha's rural and urban populations 

is enhanced. This w ill require improving 

agriculture, livestock, forest production systems, 

and freshwater ecosystems in an integrated way 

to make them more climate resilient as these 

sectors w ill continue to provide employment and 

occupation to most of the economically active 

rural population. However, given the potential 

extent of climate change impacts, including 

flash floods, drought, and crop failure, it is also 

extremely important that existing production 

systems are made more resilient and productive 

means are diversified. Thus, actions should be 

taken to:

■ Provide w om en and men farm ers techn ica l and  ins titu tiona l sup po rt fo r 

e co no m ica lly  bene fic ia l and c lim a te -res ilie n t agro forestry m ixed m odels tha t 

are closely connected w ith o r derived from  tra d itio n a l sh ifting  cu ltiva tion  and 

"sc ie n tific " know ledge  systems. The m odels shou ld  in tegra te  susta inab le  land 

m an ag em en t practices such as "slash and m u lch " instead o f "slash and bu rn", 

im proved  fa llo w  m an ag em en t w ith en richm en t p lan ting  o f a g ro -e c o lo g ic a lly  

a p p ro p ria te  legum inous trees and shrubs, in tegra tion  o f A lnus nepalensis 

(alder) fo r soil fe rtility  im provem ent, etc. Im proved hom e gardens fea tu ring  a 

com b in a tio n  o f fo o d , fru it, cash crops, fodder, tim ber, and off-season vegetables 

m ay be a lso scaled up.

■ Reduce high dependency on external fo o d  supplies. The p roductiv ity  and 

p ro du c tion  o f existing rice, m aize, ginger, po ta to , and  o ther tra d itio n a l fo o d  

systems shou ld  be increased th rough  im proved  irrig a tio n , System o f Rice 

In tensifica tion , ad o p tio n  o f heat- and d ro u g h t-to le ra n t c rop varieties, ad ap ta tion  

in the c ro p p in g  ca lendar, use o f im proved  com post and b iochar, in te rc ropp ing , 

c rop ro ta tio n , im p lem en ta tion  o f the z ig -zag m ethod o f g ing e r cu ltiva tion  on 

s lo p in g  lands, ap icu ltu re  fo r  p o llin a tio n  services etc.

■ Enhance and diversify skills o f peop le , bo th men and w om en , and especia lly 

younger peop le , to  increase em p lo yab ility  in d iffe ren t sectors in H akha and 

elsewhere, as som e m ig ra tion  can no t be avo ided . V oca tiona l tra in in g  is a lso 

im p o rta n t as levels o f techn ica l qu a lifica tio ns  are extrem ely low  a t present.

■ A  few  n o n -tim b e r forest p roducts, such as e lephan t fo o t yam  and orch ids, have 

g re a t po ten tia l fo r incom e gene ra tion  fo r  the po o re r sections and w om en o f 

H akha Township, p rov ided  resources are harvested susta inably and  there is 

ta rge ted strategy and investm ent to  strengthen c lim ate  res ilient p ro du c tion , 

p ro du c t d ive rs ifica tion , va lue  a d d itio n , and  m arke ting  in frastructure w ith 

s trengthened private sector engagem ent. These w ild  plants can be dom estica ted 

in hom e gardens. O
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A ccord  p rio rity  to  p ro m o tin g  and suppo rting  the grow th o f w om en- and 

you th -led  co ttage  industries a t rural and urban levels, fo r instance ha nd ic ra ft 

and  tra d itio n a l m ed ic ine . This w ill requ ire  de ve lopm e n t o f business services, 

estab lishm ent o f linkages w ith la rge  industries, c red it guarantees, and  access to  

m ic ro  c red it fac ilities.

Strengthen the s o c io -e co n o m ic  p roductive  system by p ro m o tin g  fa rm ers ' 

associa tions, deve lop ing  services, and increasing fa rm ers ' capac ity  to  w ithstand 

shocks from  ra p id - and s low -onse t disasters and recover m ore  qu ick ly  from  

them .

Increase oppo rtun itie s  fo r  new sm all and m ed ium  enterprises and p rom ote  

investm ent, in c lud in g  th rough  loans and o the r incentive schemes. This is d ifficu lt 

to  ach ieve w ith o u t increased overa ll investm ent and focus on H akha. It requires 

the invo lvem en t o f na tion a l, reg io na l, and  d is tric t au thorities , and deve lopm en t 

partners and  m ust be p lanned care fu lly  to  be feasib le.

It is crucial that local capacities on disaster risk 

reduction are enhanced. Thus, actions should be 

taken for:

C lim a te -re s ilien t land use p lan n in g , m an ag em en t and regu la tions.

Investm ent in pro tective in frastructure  in c lud in g  c lim a te -res ilien t housing.

N a tu ra l resource m an agem en t to  sup po rt the risk reduction  function  o f 

ecosystems.

Disaster preparedness th rough  early w a rn ing  systems, con tingency p lann ing , 

search and  rescue, firs t a id , and a g ro -m e t advisories.



Risk transfer th rough  (m icro )-insu rance , com m un ity  seed banks, em ergency 

funds (m onetary) o r con tribu to rs  (seeds, fo o d , etc.) to  restart business.

W om en and m arg ina lized  groups m ust be active ly invo lved in decis ion m aking . 

Prom ote b ioe ng inee ring  m easures fo r  s lope s tab iliza tion  and ensure tha t 

freshw ater ecosystems, pa rticu la rly  springs, are no t im pacted  by in frastructure 

pro jects. Invest in a springshed m an agem en t ap p ro a ch , which is based on a 

hyd rog eo log ica l assessment, and  no t on conven tiona l watershed m anagem ent.

Solutions for addressing climate change 

vulnerabilities of Hakha's population must 

include strategies for addressing women's needs 

and empowering them. Some ways to do so are 

as follows:

S upport d rudgery  reduction  in terventions. These cou ld  be im proved  provis ions o f 

d rink ing  water, c leaner energy op tions (hydropower, so lar), m odern ag ricu ltu re  

and fo o d  processing equ ipm en t, and increased connectivity.

G ive  w om en land ow nersh ip , invest in capac ity  b u ild in g , and  bring  w om en in to  

m ainstream  businesses and en trepreneuria l ventures.

S upport hand icra fts  as an incom e ea rn ing  o p po rtu n ity  th rough  access to 

finance , techno logy  up g ra d in g , skill enhancem ent, and m arke ting  in terventions 

in this sector.

Include w om en and m arg ina lized  groups in v illage  and tow nship decision 

m aking .



Adaptation Action Planning

Based on the b road  cove rage o f com m un ity  consu lta tions undertaken in this 

study, the assessment team  a lso conducted  pa rtic ip a to ry  p lan n in g  exercises with 

com m un ities  and loca l au thorities  to  iden tify  p rio rity  ou tcom es, outputs and, 

specific  actions to  avo id  S cenario  A , and change H akha 's  deve lopm en t tra jec to ry  

tow ards Scenarios B and, ideally, S cenario  C.

To ach ieve S cenario  C , the fo llo w in g  m ain ou tcom es shou ld  be ach ieved:

1. A  healthy ecosystem is m a in ta ined  and enhanced  to  con tinue  pro tecting  and 

p ro v id ing  fo r peop le

2 . The so c io -e co n o m ic  cond itions  o f H akha 's  po p u la tio n  are im proved , 

d ivers ified, and m ade m ore resilient

3. Resilient in frastructure and connectiv ity  are ach ieved, w h ich protects peop le  and 

enables deve lopm en t

These ou tcom es de fined du ring  the consu lta tions are no t asp ira tiona l bu t are 

backed by a series o f possib le expected results and actions to  undertake with 

d iffe ren t degrees o f investm ent and  partnersh ips. These p rio rities w ill need to  be 

im p lem ented  by the com m un ities  and  the townships, and d is tric t and na tiona l 

au thorities. The ou tcom es o f the p lan w ill a lso help to  com m un ica te  p rio rities to 

de ve lopm e n t partners and the private sector. The sum m ary o f the actions prioritized 

are presented in fo llo w in g  tab les.

To conc lude , the find ings o f the study strong ly ind ica te  tha t ad o p tin g  such a plan 

and using it consistently to  p ro g ra m m e and b u dg e t in te rventions and in te ract w ith 

donors  and deve lopm en t partners w ill be essential to  m itig a tin g  current and fu ture 

cond itions.





Table 10: Adaptation planning for ecosystems sector

To conserve natural ecosystems in Hakha Township Co
st
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To get correct data on deforestation 3 5 5 4 4 3

Plantation activities 3 4 5 5 4 2

To define specific pasture area for grazing 5 3 3 5 4 4

To define specific shifting cultivation area 2 2 1 4 3 1

To change from shifting cultivation to permanent agriculture 2 2 4 5 3 2

To reduce forest fires 5 3 4 5 3 3

To check and ensure water quality for drinking and other uses 3 5 5 5 5 3

To have an effective water storage and distribution system 1 5 5 5 5 3

To protect water resources 2 4 5 5 4 3

To prevent forest fires 4 4 3 5 3 3

To check and ensure water quality for drinking and other uses 5 5 5 5 3 3

To improve livestock rearing (especially chicken and pigs) to reduce hunting of wildlife for meat 2 4 5 5 4 4

To start cultivation of forest products to reduce the extraction of forest products and replantation 1 2 3 5 3 2

To reduce the use of chemical fertilizers 4 3 3 5 3 3

To ensure effective implementation of the rules and regulations of wildlife conservation 5 3 3 4 3 3
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Table 11: Adaptation planning for infrastructure sector

To build resilient infrastructure in Hakha TownshiP Co
st
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Improve construction techniques to protect housing from floods and landslides (foundations) 4 2 2 5 2 1 16

Improve water sewage/drainage systems at households level 3 4 4 5 5 3 24

Improve water capture and storage at community level 2 1 1 3 1 1 9

Improve renewal energy sources at household level (solar, cooking stoves) 2 1 1 3 2 2 11

Improve storage to protect food, crops, and livestock 2 3 4 5 5 3 22

Improve road and urban drainage system 2 3 4 5 4 2 20

Improve telecommunication and mobile access 2 2 4 5 4 2 19

Build retaining walls to protect roads and trails from landslides 1 3 3 5 5 2 19

Improve road safety with signals and concrete fences 3 3 4 5 4 3 22

Improve quality of materials (asphalt/gravel) and maintenance of roads 2 2 4 5 5 2 20

Policy on land administration and housing planning 4 4 2 5 2 1 18

Construct shelters that can also be used as community centres 1 2 3 5 3 2 16

Improve early warning systems and emergency preparedness 4 4 4 5 4 4 25

Studies to identify risk areas (prone to landslides, floods, erosion) 3 3 4 5 4 2 21

Community control flood plans 3 3 4 5 4 3 22
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Table 12: Adaptation planning for socio-economic sector

To build resilient social and economic conditions in Hakha TownshiP Co
st
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Value chains of local 'niche' products using climate resilient practices and agriculture expansion 2 3 5 5 3 2 20

Vocational training 3 4 5 5 4 3 24

Small and medium entreprise development 3 3 5 5 4 3 23

Improved access to locally relevant improved crop seeds 2 4 5 5 4 4 24

Training on climate resilient agricultural and livestock practices 3 3 3 4 3 2 18

Terrace cultivation (in place of shifting cultivation) 1 2 2 4 4 2 15

Agroforestry system promoted to modify shifting cultivation 4 4 5 5 4 3 25

Recruitment of technical staff for agriculture and livestock extension services 4 4 4 5 4 3 24

Credits/loans for on-farm and off-farm activities to increase production and increase income 4 3 5 3 3 3 21

More clinics, hospitals, and nurses in rural and urban Hakha, alongwith low-cost (affordable) treatment 2 2 5 5 3 2 19

Awareness on climate change impacts among Hakha communities 5 5 5 5 5 5 30

Improved access to education at all levels with improved infrastructure and qualified teachers 2 3 5 5 4 3 22
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