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.  INTRODUCTION

The Royal Government of BhutéRGoB)had initiated the first National Adaptation Program of
Action on climate change project enReducing Climate Changeinduced Risks and
Vulnerabilities from Glacial LakeOutburst Floods in the PunakhaWangdi and Chamkhar
Valleysd funded by an LDCF /GEF through UNDP and-tmmded by the Austrian Government,
the WWFand RGoB. The project durationsifar five years (20@8013) and was conceived and
implemented to suppdite RGoB in reducing climatkange induced Glacial Lake Outburst Flood
(GLOF) risks and vulnerabilities. Under the projecgetimain Components/activities reve
implemented to reduce the sisk GLOF:

l. Reducing the level ®horthornake implementedylthe Departrant of Geology and
Mines (DGM);
II. Installation of the automatic Early Warning System (EWS) implemented by the
Department of Hydronet Services (DHM3&nd
[ll.  Raising awareness on GLOF risks and building capacities in the vulnerable areas
implemented by the Department of Disaster ManagéDiaht).

The important activities of DDNMh this Project we to build capacities at Natiorlatongkhag
(District), Gewo(Block) and Commun#gvels to enhance awareness, preparedness and response
capaitiesto deal with climate chanigeluced risks and vulnerabilities.DDM activities in the pilot
Dzongkhagsf Punakha, Wangdue Phodrang and Bumthelougled:

I.  The drafting and consultation process for the enactment of the Disaster Management Act
2013;

ii. Training of Dzongkhag and Gewog Officials, Local Functionaries and Vulnerable
Communities in the Community Based Disaster Risk Management approach to formulate
preparedness plans and prioritize and implement mitigation and preparedness measures
through community based interventions;

iii.  Sensitization workshop and training on mainstreaming DRR for Dzongkhag/Gewog
officials and local functionaries to initiate integration of climate risk reduction into plan,
policy and development activities;

iv. ~ Capacity building pgoam for school teachers and students on disaster preparedness and
response;

v. End to end awareness campaigns in communities on risk of GLOF and hazard zonation
maps through posters, pamphlets and documentary clip, animation and through various
media;

vi. Devebpment and testing of Community Based Early Warning System through appointment
of community focal points in each vulnerable community and designing of systematic
Information flow mechanisms for GLOF event;

vii. Demarcation of GLOF hazard zonation by instatiadioiron pillars and wooden pegs
based on GLOF hazard maps in Punakhagdue and Chamkhar Valley;



viii.  Identification of safe GLOF evacuation sites/routes in vulnerable communities and
conducting evacuation drills following test activation of the Automalyc vizaning
System,;

ix. Capacity development program for DDM, MoHCA, Dzongkhag and Gewog officials and
local functionaries through-eauntrytraining, workshop and institutional visit

1.1  Project Description andDevelopment Context

1.1.1 Project Start and uration

Reducing Climate Chargeuced Risks and Vulnerabilities from Glacial Lake Outburst Floods in
the Punakh&Vangdue and Chamkar Valleys progeat UNDP supported, GEEDCF financed
NAPA project cdinancedby the Austrian Government, tiéWF and RGoOB. It was ay&ar
project that started towards the end@#8 and wasompletedilDecember 2013.

1.1.2 Problems that the Project Sought to ddress

The main objective of the project was to support RGoB in enhancing adaptive capacity to reduce
climate changaduced GLOF risks and vulnerabilities in Purdkdwagdue and Chamkhar Valleys
which wasd be achieved through three majmmponentsnamely:

a) Reducing the level dfthorthormiake implemented by the Department of Geology and
Mines;

b) Instalhtion of the automatic EWS implemented by the Department of-igdiServices;
and

c) Strengthening disaster preparedness and response capacity througlvasesiags on
GLOF risks andother DRM programsn the vulnerable areas implemented by the
Departnent of Disaster Management.

The pected outcomegere

a) Reduced risks of GLOF froirhorthorfake through an artifici@wering of water level of
lake by 5 metemplemented by Department of Geology and Mines

b) Established coherent, end to end and functional early warningisyte@khaVangdue
Valleyimplemented by Department of Hydromet Servéces

c) Enhanced level of awareness and improved capacities at Narongkhag, Geaod
Community levels to prent climate changeduced GLOF disasters in Punaktangdue
and Chamkhar Valleiysplemented by Department of Disaster Management



1.2 Assessment

Along with the Thorthormi Lake Lowertognponent capacity building of the communiaésng

the Punakh&Wangdue Valley was started by DDM as part dRedecing Climate Change

induced Risks and Vulnerabilities from Glacial Lake Outburst Floods in the Punakha
Wangdi and Chamkhar Valleys.

Along the said lines, DDM started the full fledgedreness raising campaign in the forms of
trainings, meetings/workshops and study tours. This study tried to find out the qualitative based
analysis of the initiativésken byDDM and its impact on community preparedness in disaster
managemerdnd als to documeniessons learrgnd best praticdsom the three pilot districts,
Punakha and Wangdue Valleys and Bumthang.

The five years of input of activities and initiatives by DDM was timely taadseaament of the
impact it created and changes it brought in terms of Preparedness and Responses Capacities to
Climate induced risks and vulnerabilities, floods being the main one focused in this study.

1.2.1 Purpose of the Asessment

I To assess the level ofakiter awareness, preparedness and response capacities in
vulnerable communities related to climate chadgeed risk and vulnerabilities;
and

1 To document lessons learned and experidémrasactivities undertaken to raise
awareness, improve preparedness and strengthen response capacities.

1.2.1.1 Awareness Assessment Question
(a) Did public awareness and education programs on the climateinthaceg risks and
vulnerabilities from GLOF generate adequate public awareness among all the levels of
National Dzongkhags, GewadsCommunities?

1.2.1.2 Preparedness Assessment Question
(a) Does wur organization/community have a contingency planning falefined scenario
analysis and planning parameters?
(b) Are youl/your team/your organization able to manage delivery of resources to most
vulnerable populations?

1.2.1.3 Response capacity Assessment Question
(a) Are you capable of analyzing resource management and logistics in the event of a disaster?



1.3 Limitation of the Study

To empirically assess the project results, a baseline-iscpiigi. There was no baseline study

carried out in the beginning of the project as far back a8 he baseline study carried out in

2011 to establish the baseline data on the feahoeness, preparedness and response capacities
related to climate change risks and vulnerabilities at various levels in the project areas is more or less
a MidTerm Study. By then, almost all of the GLOF activities umelerimplemeration phase
Thislimitedthe Consultant from scientifically showing the effect of the project activities by making
comparisons between the baseline study datalataticollected after the project ended this

report

Anotherdrawback was the rigidness of the ToR where there was no scope for revising it. If there
had been a provision for revising it, amongst others, a Prefens#yMatching (PSM) approach

would have been implemented. It would have a treatment group thss adnsommunity and
households impacted by the project and a control group that consists of community and households
not impacted by the project. Then a comparison would be made to find out the real impact of the
project, but as per ToR the places wtherasurvey was to be administered were the places impacted

by the project. There was no provision to include places not impacted by the project.

1.4  AssessmenReport Structure

This report takes the following structure devided into chapters:

Chapter | Summiaes the GLOF project description and development context including project
duration, intended goals and expected outcomes.

Chapter Il Elucidates the assessment methodology for surveying and assessing the level of
awareness, preparedness and responsetiempestated to climate chaimgguced risks and
vulnerabilities. Under this assessment; sampling procedure, missing data imputation, and data
analysis and estimation method are also illustrated in detail.

Chapter IllExhibits how statistical analyseseweerformed and inferences were drawn from the
results of computation. Analyses were carried out on all data of awareness, preparedness and
response capacity captured under all levels of Nalimoagkhagnd Gewognd community. The
experiment resultsere exhaustively shown in the form of contingency tables, generalized linear
models and logistic regression models. Carefully interpreting these results, inferences on each of the
level of awareness, preparedness and response capacities were then drawn.

ChaptelV Recounts experiences and the lessons learnt and finally

Chapter Concludes the report with a brief conclusion.
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Il. METHODOLOGY OF THE ASSESSMENT

A Concurrent Triangulation Mixed Method was designed to assess the level of disaster awareness,
preparedness and response capacities in vulnerable commQuiaitietative data were collected

through the administration of structured questionnaires. Qualitative data were elicited through open
ended responses, interviews, field notes, and documewsBeth quantitative and qualitative

data were collected simultaneously, analyzed separately, and compared/combined the findings from
both the analyses.

QUAN

QUAL
Daaand Reaults INTERPRETATION Daaand Reaults

FigurelConcurrent Triangulation Design

Collect both quantitative and quditative dataa the sametime

Andyze the quantitative and quditative data separately

v

Compare/ combine the results of the quantitative and quditative anadysis

Figure2lmplementation Steps of the Concurrent Triangulation Design



2.1  Sampling Procedure

Stratified Random Sampling of the probabilistic sampling medsdmployed tsplit the
population intostrata, and then dvea random sample of 7q@edetermined in ToRJ thetotal
population from each of the National Disaster Focal Pdisen20,& = 14), Dzongkhddjsaster
Committeamemberf) = 53,& = 37)andGewaddisasteiCommitteeanembergld = 61,& = 42).

TableiNational DzongkhamndGewogample information

Total estimated Total samples

Seventy percent of the total population( %4 = =)

population() surveyed
National Disaster Focal Persons
20 | 14 | 14
DzongkhagndGewadpisaster Committee members
114 | 80 | 57

Representative samplrom the Community @mberswvere collected in thellowing sequential
steps:

i.  Stratifying the population intategorigdlational Disaster Focal Persobzongkhag
Disaster CommitteaeembersGewadisaster Committeand Community Membgrs
ii.  Listing the population of each category separately;
iii.  Assigning numbers to the units of each category;
Iv.  Generating random numbers for the units of each category; and
v. Selecting the requirsdmplesrom each category based on the lowest random numbers.

The required sample size of thevulnerablamunity members undunakhaVNangduéhodrang
andBumthang Dzonglkdregslculates as:

Y N6QYAQ= (w [ GE 0227900 2 (1 "BAOW)/ (0 ¢ "ORE™@ 1 €1)?
Where

0O is the total number of community members residing in the vulnerable communities in the
3 Dzongkhags

0 Gi"CRE T &l (6€8"CIOCG (N®SQ LGYis the acceptabldeviation of sample mean
from population mean;

6£¢"C0CG (OO Alis a measure of the reliability of a result; and
“BAOQ)is the expected variance.

Samples in the Bilot Dzongkhage determined with i "G GOV of 95% anthe
G GO QA €1 (GEE QO G'O5Q LAY of +/ -5%
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TableiiCommunity sample information

Total Estimated Statistically representative| Total samples
bzongkhag Population (4!) sample size(= ) surveyed
Punakha 590 83 85
Wangdue Phodrang 285 72 109
Bumthang 557 82 85
Gasa - - 10

2.2  Missing Data Imputation

Missing data reflected contingency tables are imputed with the-sfdteart missing data
imputation technique known by the name of BootbimapdExpectation Maximization algorithm
imputation method.

o
Bootstrapped data ;% >
§s .
Incomplete dataset (2 <Bootstrapped daa z E? o Complete dataset
£3
Bootstrapped data g >
w

Figure3imputation by Bootstrapased EM algorithm

2.3  Data Analysisand Estimation Method

Data collected through the administration efstjonnaires are entered id&da entry application.

Basic statistics such as frequency, counts, cross tabulation, and correlations were generated to
summarize quantitative information by performing basic statistical analyses on the data recorded in a
dabbase. Based on these basic statistics, statistical m@detsliyvtested and validated.

Since the ependent variables are all categaricahture such as: the awareness of the disaster
management pl ans (No=2) ¢hs confidercB qnoitizing, kplarming, and
implementing measures to reduce human and material losses from potential GLOFs (0=Very
confident, 1=Confident, 2=Not so confident, 3=Not confident at #l§ awareness level of
vulnerability and risk assessment in the coryhaitar the implementation of the project (O=High,
1=Medium,2=Same, 3Low,), an ordered probit modefl Generalized Linear Modedsemployed

thus:

@ = G+



Wherew is the unobserved dependent variatilis the vector of independent variables] aisd
the vector of regression coefficigntbe estimated.

wis unobservable, only response categories highlighted above are observable. Therefore,

observations ot can be used to fit the parameter véctof unobserved dependent variable
as

. o |,
1 ul m 1 < (i)z | 2|,u
W= 2MWo< & | g,

Whereg ; are thresholds @utpoints
Generalized linear models were fitted using the maximum likelihood estimates (MLE).
Dataanalysis and modeling were carried ouFiroBramming language

'Rlanguage refers to a programming language for statistical computation and graphics.
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Il DATA ANALYSIS AND INFERENCE ON DISASTER AWARENESS,
PREPAREDNESS AND RESPONSE CAPACITY ASSESSMENT

3.1 National Level

3.1.1 Data Analysis
3.1.2 Descriptive Satistics

Of thetotal 24 nationdbcal persons, 14 of them were interviewed out of which there were only 2
women fochpersons at the national levels obvious that female representation is clearly lacking
at the national level. Over 78% of the national focal persons interviewdduseh®ld heads

imlpying that it would have a positive cascading effect on the entire family system about the disaster
management programme and its themes

BartartlRespondent sé profile

Lo} /)
S %No
<
[}
[%2])
>
o o,
L %Yes ©:9
= %Male .
[}
©
c
]
(D /]

%Female

0 20 40 60 80 100

Thgedd i n the hoshewsthedegbonse torthe guedtion efrwhether or not they
were the headof the households and then shd@ws that they were not theusehold heads

One hundred percent female (2/14) respondents reported that they were very confident in their
abilities toprioritize and plan but are not so confident to implement measures against earthquake,
flashfloods, fire, etc. to reduce human and material losses from potential GLOFs. Similarly, 100%
male respondents echoed similer level of confidence in their ebpitiestize and plan measures
against GLOF events. They mentioned that more training would enable them to be able to
implement the measures that they are currently not confident in.



In contrast, only 50% of the respondents reported that they weite ghbieritize, plan and
implement measures to reduce losses from potential GLAE ievéhe 2011 assessment report
The scenario here clearly depicts the positive impact of the initiatives taken toydDibdvithe
capacities of the national focatgors as there is a marked difference (50% in-2@0P6 in 2014)

in the levels of respondents answering they were able to prioritize, plan and implement measures to
reduce losses from the potential GLOF calamities.

Column tart2Percentage of national level focal Persons able to or not@ideitiaeplan and implement
measures to reduce human and material losses from potential GLOFs

100
90
80
70
60
50
40
30

20
10

%Don't know

%No
%Yes %Don't know %No

m Year (2011) Ability to prioritize, plan

and implement measures to reduce 50 42.9 7.1

losses from potential GLOF events
m Year (2014) Ability to prioritize, plan

and implement measures to reduce 100.00 0.00 0.00

losses from potential GLOF events

There has been a remarkable change inethentage of national level focakgons able to

prioritize plan and implement measures to reduce human and material losses from potential GLOFs

between 2011 and 2014 as the increase was fd%0as shown eolumnchart 2 when the
same question was asked.
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Line dart3 Access to climate risk information database

—=0—=00Yes =l=%No
. 78.6 l 25.00
75.00
1.4
‘ Access to climate risk informati ‘ Access to climate risk informati ‘
‘ Year (2011 ‘ Year (2014 ‘

Both 2011 and 2014 assessment reports indicated that focal persons accessing climate risk
information through DDM was fairly low. In 2011, it was reported there was only about 21% of
focal persons accessingadter management information system database, however, within 3 years it
increased by 54% as there were 75% of them actively accessing climate risk information database as
per the 2014 finding (changes depicted in Line chart 3 above). Theres is ehamy&ad this
component too and the reasons can be attributed to the development of technology used by the
relevant agencies and also the coordination that DDM had built with other relevant agencies in
trying to give access to climate risk informatiobaksdo the relevant agencies/individuals.
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Line dart4 Participation in any sensitization workshops or trainings organized by DDM

120
100 /

80 /

60

40 ——%Yes

00 — —=—%No

0 \.
Participation in climate Participation in climate
change/disaster related awarenelhange/disaster related awarenes
activities activities
Year (2011 Year (2014

Line chart 4 above shows there was a drop of the amswiar the question on partication in
climate change/disaster related awareness activities frorB08oesponding it in 2011 and the
rise on théd y espdnse fromi9% in 2011 to 100 percent in 2014.

About 71% of the focal persons interviewed responded having participated in climate
change/disaster related awareness workshops organized by DDM in the assessment study carried
out in 2011. In 2014 study there was not a single respondent who repohied thath e h a s n ¢
availed any sensitization workshops or trainihgsrespondents have also reported that they not

only availed tranings, but also can take measures to mitigate and respond to disasters.
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Line dartbA comparisonsf longterm activities carriedit for GLOF and other hazardser the years

80.00%

70.00% \

60.00% \\
50.00% \\ \
40.00%
\ \ —o—Year (2011
0,
S0:00% \\ / —m—Year (2014
20.00%
10.00% V\\

0.00%

Yes No Don't know

Response categori

Line dart 5 shows responses when asked if there are artgriongrevention/mitigation
strategies/activities for GLOF or other hazards in their annua¥Year®lan, a little over 57%

answered y,eoged 14%0 n and the rest a little over 28% answéeato n 6 tin the 201l 6

report. As per 2014 report, 75% repofieg and the rest 25% reportédn. dld@ a single person
answered d o n 0 t Thik mdicatésno things: a number of lotgrm prevention/mitigation

strategies or activities have increased manifold; and adequate awareness has been created since tt
number of respondents who answered donot kno
2014 Thereis a remarkable positive change in this too.
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Line dhart6Responsiveness in the event of a disaster assessed in the year 2011 and 2014

—Year (2011 ——Year (2014

14.30%

00/
J7u

Fully preparec Partially prepare: Beginning to prepar Not prepared at al

When the assessment was carried out in 2011, only 7.1% of respondents reported that their sectors
were fully prepared for any eventuality. This response has risen to 25% in 2014. Likewise, of 14.30%

of respondents who r ep oepdred dtalktdhraspond imthei event®feac t o r
disaster, none has echoed the same in 2014.

So in the preparedness of the sectors to respond to disaster has also been built and the achievement
level in this has a difference at least double the effect frbrno 201.4.
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3.2  Higher Order Analysisand Modeling
3.2.1 Inference

3.2.1.1 Awareness

To gauge the level afisaster awareness is hypothesized that having participated in any
sensitizatiorworkshopsand training have led to the awareness of disaster management act of
Bhutan 8 2013, CBDRM,Gewoglisaster management policy and straiegyngkhadisaster
management policy and strategy, school disaster management policy and strategy, sector disaste
management policy and strategy, and of national disaster management framework 2006.

The level of significance between participation in sensitization workshops or training and awareness
level was determined by setting up hypothesis tests whengpothiesis @) represents
changg or ono di fthestudes comdictedid@ldand?@l hAlternative hypothesis

(Q,) represents chage impacted due to the intervention of the program.

The tables below show the results from thes@iaed tests of relations between the Inputs by
DDM as shown in the extreme left hand column and the derived changes/results with the
respondents as shown in the right side of the columns with the answers yes and no.

Inference Chisquared test to determine whether participation in training is related to awachigasi@n
management plans

—— | Are you aware of disaster manageawtrdf Bhutan 2012
Have you Yes No Dondt kn
participated in ar¢ All 3 0 0
sensitization Some 11 0 0
workshops/training | Notatall 0 0 0

organized by DDM?

.2= 45714, df = 1Amlue = 0.0325dritical value = 3.841

Are you aware @BDRM?

Have you Yes No Dondt kn
participated in any All 5 0 0
sensitization Some S 3 3
workshops/training | Notatall 0 0 0
organized by DDM?
..2= 6.8636, df =, 2pvalue 9.0B9, critical value = 5.991
Are you aware @ewog disaster management policy and
strategy
Have you Yes No Dondt kn
participated in any All 0 3 0
sensitization Some 3 5 3
workshops/training | Notatall 0 0 0
organized by DDM?
..2= 7.8636, df =, Pvalue = 0489 critical value = 5.991

Are you aware @zongkhag disasteranagement policy ang

strategy

15



Have you Yes No Dondt kn
participated in any All 3 0 0
sensitization Some 8 3 0
workshops/training | Not at all 0 0 0
organized by DDM?

..2=0.0514df = 1, walue = 8206 critical value = 3.841

Are you aware aichool disaster management policy and

strategy
Have you Yes No Dondt kn
participated in any All 3 0 0
sensitization Some 5 6 0
workshops/training | Notat all 0 0 0
organized by DDM?

..2=1.0694df = 1, walue = 8011 critical value = 3.841

Are you aware afector disaster management policy and

strategy
Have you Yes No Dondt kn
participated in any All 3 0 0
sensitization Some 5 6 0
workshops/training | Notatall 0 0 0
organized by DDM?

.2=1.0694df = 1, yalue 9.301] critical value = 3.841

Are you aware of national disaster management framewo

200@
Haveyou Yes No Dondt kn
participated in any All 3 0 0
sensitization Some 8 3 0
workshops/training | Notat all 0 0 0
organized by DDM?

.2= 4.0514df = 1, pvalue = 04204 critical value = 3.841

In an investigation to assess if there is a significant association between participation in any
sensitization workshops/training organized by DDM and the level of awareness of disaster
management act of Bhutan 2013, we réjbiecause 4.57143.841 ad we have a statistically
significant evidence |at= 0.05 to show that there is a significavialue = 0.032bassociation

between the two.

Likewise,it can be proverthat a significant association exists between participation in any
sensitization workshops/training organized by DDM and the level of awareness of CDBRM, of
Gewagjsaster management policy and strategy, and of national disaster management framework.

Nonetheless, there is no significant association between the participation in any sensitization
workshops/training and the level of awarenesBzoingkhadisaster management policy and
strategy, of school disaster management policy and strategy, and disast#pomanagement

policy and strategy. This may be attributed to the skepticism of some of the national focal persons
on the impact of awareness programs.
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For those pairs whose associations are significant we carry out modeling to estimate the effect of
workshops and training organized by DDM on the level of awareadssst of activities

gl m( Di saster Management ActBhut an2013~Wor kshop

Modeli Effect of sensitizatioworkshops/training on the awareness management act of B¥t&n

Variable | Estimate |  Std.Error | Z value [ Prclz)

Intercept -0.93%4 0.2247 -0.566 00571

Participation in
workshops/training 222387 882.9117 0.003 0.038
AIC=5.8191

For a unit increase in participation in worshops/training, the level of awareness on management act
of Bhutan is predicted tesignificantlyncreasg by 8823.9117.

gl m( CBDRMAwareness~WorkshopsTra)ningParti.

Modelii Effect of sensitization workshops/training on CBD&Nareness

Variable | Estimate | Std.Error | Zvalue | Pr(>fz))
Intercept -1.924 0.47r74 -3.31 0.00034%7*
Participation in 1.7811 0.5262 2.844 0.00951#
workshops/training
Singni f. Codes: O 6***8 0.001 o6**
AlC=57.298

In other words, the glm tests further proves the results earlier derived that the participation in the
workshops/trainings by DDM led to positive change in the awareness of DMAG&RGAEG DM
Policy and Strategy and NDRMF, 2006.
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3.2.1.2 Preparedness

To suppose that having participated in any sensitization workshops/training had boosted the
confidence of respondents in prioritizing, planning and implementing measures to reduce human
and material losses from potential GLOFs,-aqehare test for indepdence is employed to see if

the supposed associations exist.

Inferencai Chisquared test to determine whether participation in training is retatefidence level in prioritizing,
planning and implementing measurestioceehuman and material losses

How confident are you in prioritizing measures to reduce human g

— | material losses from potential GLOFs?
Have you Very confident Confident | Not soconfident| Not confident at al
participated in anL All 2 1 0 0
sensitization Some 0 11 0 0
workshops/training | Not at all 0 0 0 0
organized by DDM7

..2=3.9773df = 1, palue = 04B12 critical value = 3.841

How confident are you in planning measures to reduce human an
material losses from potential GLOFs?

Haveyou Very confidentf Confident | Not so confident| Not confident at al
participated in any All 0 3 0 0
sensitization Some 0 11 0 0
workshops/training | Not at all 0 0 0

organized by DDM7

..2= 4.5714df = 1, palue = 03251 critical value = 3.841

How confident are you in implementing measures to reduce hum
material losses from potential GLOFs?
Have you Very confident Confident | Not so Not confident
participated in any confident at all
sensitization All 0 1 2 0
workshops/training Some 0 5 6 0
organized by DDM?7 Not at all 0 0 0 0

.2=0, df = 1, pvalue 4, critical value = 3.841

We reject@ in first and second cases since their respectisgatine values are greater than the
critival values (3.97233.841, 4.571#4 3.841). At = 0.05we conclude that there exist significant
association betweearticipation in sensitization workshops/training and the level of confidence in
prioritizing (pvalue = 0.046112and planningpvalue = 0.032bfneasures to reduce human and
materialdsses from potential GLOFs.

In simple termsthere is a positive result in having attended the sensitization workshops/trainings
and gaining confidence to respond to disasters in the future by planning, prioritizing and
implementing measures against GLOF.

Again, generalized linear modeling was carried out for pairs exhibiting significant associations or
showing positive changes to assess the effect of workshops and training conducted on the level of
confidence in prioritizing, planning and implementinguresaagainst potential GLOFs.
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Glm(Pioritizingleasure®/orkshopsTraiRargjcipation f ami | y = bii thd@)mi al (| i n

Modeliii Effect of sensitizatioworkshops or training on the ability to prioritize measures to reducedmannazterial
losses from potential GLOFs

Variable |  Estimate |  Std.Error | Z value [ Prcz)

Intercept -0.6931 1.2@7 -0.566 0.571

Participation in

workshops/training 22.2592 813.913 0.003 0.998
AIC=7.8191

A unit increase in participation in workshops/training is prediciecréase the ability of national
disaster management committee mentbegsioritize measures to reduce human and material
losses from GLOHsy 813.9137. Howevlier e 0 s no efieagt gni fi cant

gim(Rnninge asur es~Wor kshopsTrainingParticipat:|

Modeliv Effect of sensitizatioworkshops or traing on the ability to planeasures to reduce human and material
losses from potential GLOFs

Variable ] Estimate |  Std. Error Z value \ Pr (>|z|)

Intercept 0.6931 1.2247 0.566 0.571

Participation in

workshops/training -0.5108 1.3663 -0.374 0.708
AlC=22.977

Despite he fact that theespondentseported that they were able to prioritize and plan measure
against GLOFs shot up from 50% in 2011 baseline study to 100% in 2014 terminal study, n
statistically significant linear dependence of the mean of response variable on expiabkgtory var
was detected.

The results fronglm tesshow a different scenario in that it tells us that participating in the
sensitization workshops/trainings did not have the direct impact on the Effect on the ability to plan
measures to reduce human and raigdasses from GLOFs. This means that respondents tend to
attribute this ability to factors other than the trainings given.
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3.2.1.3 ResponseCapacities

Thepercentage of respondents who answered oful
prepare, 6 for disaster dhe20d4 studylfrom that sghe20ldv e dr
study. It is assumed thhe risewasdue to the workshops atrdining organized by DDM cht

square test ahdependences used to test if the rise was due to the workshops and training
organized by DDM.

Inferenceii Chisquared test to determine whethei@gation in training is saciatedwittihe response capacity of a
sectorfocal personim the event of a disaster

Do you think that your sector is prepared to respond in the event
disaster?
Have you Fully prepared Partially Beginning to Not prepared
participated in any prepared prepare at all
sensitization All 0 1 2 0
workshops/training Some 3 5 3 0
organized by DDM7 Not at all 0 0 0 0
..2=1.9232, df =,pvalue = 8823 critical value = 3.841

Test result shows th@thisquare val{@e9232) is lower than the critical value (3.841p\aide
(0.3823% higherthan the| value 0.05, so we accepg@and infer that there is no significant
association between participation in workshops/training and the preparedness to résasier to
eventualities.

Inference iii above shows that the change in the preparegietssf the sectovwgas not brought

about by participating in the workshops/trainings availed which means that the sectors are saying
their level of preparedness was aize to the sensitization workshops but rather due to other
factors not captured in this study.
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3.3 Dzongkhag and Gewog level
3.3.1 Data Analysis
3.3.2 Descriptive Satistics

A total of 48Dzongkhamdsewadjsasterdcal personsf whom 41 memere interviewed in this
studyThirty four were the headstbkirhousehold.

Columnbart7/Respondent sé profile

100 -
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s| 2 8|e|s|g|8|2|s |28

ElS |2 |2 E|S |2 2|2 |%|%8

A SO I T ST N A S B

X X ]

Gender | Household Gender | Household Gender | Household

Punakha Dzongkha Wangdue Phodrang| Bumthang Dzongkha

Dzongkhag
Column chart 7 shows the respondentsd profil

Persons in which there were faright respondents in total out of which, seven were women and
forty-one were men. Gendsegregated dzongkhaige distribution shawvthat in all the three
dzongkhags, there were more males than females and in all three dzongkhags, the hourseheads (HH)

were majority men (34 from 41) as shown by theespdnses in the chart.
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Line dart8Dzonkhaglisater management focal persons@adogjsaster management committee members who
attended or not attended CBDRM training

100
90
80
70
60
50
40
30
20
10

%

Punakha| Wangdue| Bumthanq Total Punakha| Wangdue| Bumthanq Total
Year (2011 Year (2014

—Yes 89.5 30 66.7 54.50 90 50 75 71.67

N0 10.5 70 33.3 45.50 10 50 25 28.33

Line chart 8 shows the comparative analysis of Dzongkhag and Geowg disaster management
committee members who attended and did not attend the CBDRM trainings in 2011 and 2014. It is
obvious that the number of respondents who reported having been tr&oadmonity Based

Disaster Risk Management planning process have substantially increased inCabBgghaigs
compared to situation in 2011. The line showingshows steady rise in the number of
respondents attending the trainings as comparedltal@@l In Punakha, there was an increase

from 89.5 to 90 respondents, in Wangdue, there was an increase from 30 to 50 and in Bumthangm
the increase was from 66.7 to 75 in 2014. In terms of percentage, the change was from 54.5 percent
in 2011 to almost f&rcent in 2014. Subsequently Sthreresponse to show not having attended

the CBDRM training has fallen steadily in 2014 as compared to 2011.

The above scenario is a clear demarcation that continuos effort of DDM in giving the CBDRM
training has gotgtobjective fulfilled in trying to reach out more to communities in the pilot
dzongkhags.
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Line dart9Dzonkhaglisaster management focal personSaemadjsaster management committee members who
participated or ngiarticipated in mock/evacuation drills

e Y)Y €S e ONO

56-2558:33— 56.57

42 70 41\)7—- 434_/

‘PunakhaWangdudBumthang Total ‘PunakhaWangdueBumthang Total ‘

‘ Year (2011 ‘ Year (2014 ‘

According to the responses for the participation in the mock drills for evacuation (as shown in Chart
9) , the fall of percentage of onot having a
(shown by maroonnk) , 86.7 down to 43.75 in Wangdue, and the rise of percentage¢ is 0

shown by blue line from 31.6 up to 55 in 2014, and 13.3 to 56.25 respectively, can be largely
attributed to the the Mock Drill for GLOF Response conduced in Puvaligdue valley
conducted from &1 October 2012. The respondents also reported that such mock/evacuation
drills are very useful, relevant and applicable.

The trend in this analysis shows a positive change/achievement in terms of having the
dzongkhag/gewog disaster ngmaent committee members trained to stay prepared for evacuation
in cases of a flood disaster.
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Line dart100verviewalDzongkhatisaster management focal PersonSanagjsaster management committee
member8 o p i rwhetherslisaster management guidelines and frameworks support climate change adaptation
efforts by gender

80

70

60

50

o 40

= 30 o~

20

10

0
Male | Female| Total Male | Female| Total

Year (2011 Year (2014

—o—%Yes 35 35.7 35.20 | 60.98 | 28.57 | 56.25
=#—-%Don'tknow 55 57.1 55.60 | 36.59 | 71.43 | 41.67
%No 10 7.1 9.3 2.44 0.00 2.08

Line dhart 10 showingthe Genetei s sagr egated Dzongkhag and Gewc
on whether or not the Management Guidelines and Fraksesugsport the Climate Change
Adaptation efforts shows the overall percent of respondents who are of the positive opinion have
increased from 35% in 2011 to 56.25% in 2014. Correspondingly, the total percent of respondents
who answeredl d o n 6 tand& mdwoppéd from 55.60 to 41.67 and 9.3 to 2.08 respectively.

The response trend in chart 10 indicates that there has been a rise in the awareness of the Guidelines
and the Frameworks that have been developed. However, the responses of female resgondents we
not consistent with the statistics of 2011 study, and this inconsistency can be either because there
were very less female respondents (7/48) or it could be that female respondents do not have the
habit of reading/referring the said documents. Thenstat merits further study in the future.
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3.4  Higher Order Analysis and Modeling
3.4.1 Inference

3.4.1.1 Awareness

In order to ascertaihe level of awaness because of mockdrills carried out, workshops conducted
and meetings held,ciisquare tesit independences employed to see if having participated in
mockdrills, workshops and meetings have any effect on the level of awareness on the roles and
responsibilities in a disaster situation.

InferencavAssociation betwegrarticipation in awareness activities carried out and the level of awareness of the roles
and responsibilitiés a disaster situation

Are you aware of your roles and responsibilities in a disa
— > | situatior?
1) Have you Yes No Candt
participatei Yes 19 0 3
in mockdrill? No 7 0 11
F =16.5154, df = 6, palue = 0.01124
Are you aware of your roles and responsibilities in a disa
situatior?
2) Have you Yes No Candt
participated Yes 17 1 4
in
workshops? No 8 2 10
..2=9.325, df = fpvalue = 01561
Are you aware of your roles and responsibilities in a disa
situatior?
3) Have you Yes No Candt
participated Yes 20 1 3
in meetings? No 5 2 8
..2=9.197, df = gpvalue = 0628

In the first case we rejé and at = 0.05we conclude that mockdrill and the level of awareness
of their respective roles and responsibilities are closely associated. The association is further
investigated by modeling it as:

The result from the test in Inference iv showed that there wastigepresult in the level of
awareness raised for roles and responsibilities in times of disaster and the intervention made by
DDM by giving Mock Drill Sessions, holding workshops and meetings in order to build the
capacities of the communities.

Thisresult was futher tested wsithe glm test beloand the result derived was the same positive
change derived from the Mock Dirills but not from the workshops and the meetings.
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glmRolesResponsibilityAwaRangsipatiorMockdrill, family=poissikri(ig)

Modelv Effect of participation in awareness activities on the awareness of roles and responsibilities in a disaster

situation
Variable | Estimate | Std.Error | Z value [ Pr(clz))
Intercept -1.9924 0.5774 -3.451 0.000559***
ParticipationinMockdril 1.7811 0.6262 2.844 0.004452%**
Singnif. Codes: 0 6***6 0.001 o6**
AIC=67.298

Awareness of roles and responsibilities in a disaster situation is predicted to be singnificantly (
0.004452+% increased by 1.7811 with a unit increment in mockdrill participation.

Similarchisquartests have been carried outdstthe association between the awareness level of
vulnerability and risk assessmamtl each ofthe participation in mockdriliworkshopsand
meetings.

InferencevAssociation between participationvimi@eness activitiaad the awareness level of vulnerability and risk
assessment in the community

How do you rate the awareness level of vulnerahilitiskrmssessment
> |in your community after the implementation of the project?
1) Have you High Medium Low Same as befor
participat Yes 13 8 0 0
din
mockdrill? | "° > 10 4 0
..2=11.228, df =,@value = 08158
How do you rate the awareness lefiveliinerability and risk assessme
in your community after the implementation of the project?
2) Have you High Medium Low Same as befor
participate Yes 13 7 2 0
din
workshops No 5 11 2 0
?
..2=11.7408, df =, @value 9.06801
How do you ratéhe awareness level of vulnerability and risk assesg
in your community after the implementation of the project?
3) Have you High Medium Low Same as befor
participate Yes 15 12 1 0
din No 3 7 3 0
meetings?
b =24.8932df = 6, pvalue =0.0003574

At| = 0.05, participation in meetings show the significant associations with the level of awareness of

vulnerability and risk assessment.

The result of the clsquare test in Inference v shows that there was no positive effect/change
derived fromparticipating in the Mock Drills and workshops and the awareness level of
Vulnerability and Risk Assessment (VRA). However, the positive result was found in participating
meetings and raise in the awareness levels of VRA in the communities. So, tiba astbera
investigated shows the following results:
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gim(AwarenessLevel@fRessment~ParticipationinMeetings, family=poigsion(link=log)

Modelvi Effect of participation in meetings on the awareness level of vulnerabrigik asdessment

Variable \ Estimate | Std. Error | Z value | Pr (>z])
Intercept -006931 0.2673 -2.594 0.0095**
Participation in
meetings 0.6931 0.3852 1.800 0.0719.
Singnif. Codes: 0 6***¢6 0.001 o6**
AlIC=82.953

The awareness levehofnerability and risk assessment is signifigaatggs+y predicted to be

00693Wwhen participation in meetings i e significant association seenhisquare testween
participation in meetings and the awareness level of vulnerability and risk assmessment could be the
cascading effects of otlaavareness campaigitiatives.

InferenceviAssociation between participation in awareoggsi@s and the awareness on the enforcement of circular

Your level ohwarenessn the enforcement of circular about the land
based on GLOF hazard zonatioappingssued by MoHCA?

1) Have you High Medium Low Same algefore
participate Yes 13 11 0 0
din
mockdril? | ° 4 o 6 0

F =16.7404df = 6, pvalue = 0.d029

Your level oAwarenessn the enforcement of circular about the land
based on GLOF hazard zonatinappingssued by MoHCA?

2) Have you High Medium Low Same as befor
participate Yes 11 11 2 0
din
workshops No 5 9 4 0
?

..2= 5.7784df = 6 pvalue 9.4485

Your level oBwarenessn the enforcement of circular about the land
based on GLOF hazard zonatioappingssued by MoHCA?

3) Have you High Medium Low Same as befor|
participate Yes 12 15 2 0
din No 3 6 4 0
meetings?

..2=10.8403df = 6 pvalue 9.09344

Participation in mockdrills has the strongest effect on the level of awareness on the enforcement of
circular about the land use based on GLOF hazard zonation mapping issued by MoHCA followed
by participation in meetings and then workshops.

The results &m Inference vi shows that there was positive effect of participating in the Mock Drrill
and the level of awareness on the enforcement of the Circulars on Land Use based on GLOF hazard
zonation and mapping issued by the MoHCA. This could be becauselthgqtebp opportunity

to attend the Mock Drill physically. Along the same line, attending workshops also have given rise to
positive result on the knowledge of the Land Use Mapping cited.
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However, attending meetings and the knowledge of the Land UssgNtaplpno positive relation
meaning it was not the meetings which resulted to the knowledge of the Land Use mapping and the
zonation of MoHCA.

Further glm test (Model vii) showed that participating in the Mock Drill and the Workshops were

the definite rasons for raising the level of awareness of the Circular on the Land Use Mapping and
the Zonation. It is to be noted here that glm tests are not done when there is no positive

relations/results derived in the-shjuare tests.

glmEnforcementCiréwareass~ParticipationinMockdrill, family=poission(link=log)

Modelvii Effect of partcipation in mockdrithn the awarenesstbe enforcement of circular

Variable |  Estimate |  Std.Error | Z value [ Prclz)
Intercept -0.7802 0.3015 -2.588 0.00967**
Participation in .
mockdrill 0.9343 0.3722 2.510 0.01206
Singnif. Codes: 0 6***¢6 0.001 o6~**
AIC=87.007

A unit participation in mockdrill is significanilg1Qoey predicted to increase the awareness on the
enforcement of circular by 0.9343.
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3.4.1.2 Preparedness

Trainings in CBDRM, mainstreaming DRR, school disaster preparedness and respawsey and
fire safety training have led to instituidrmpngkhag, Geand communitydisaster management
plans in place.

Inference vii shows that there exists a positive result on getting trained in CBDRM and having the
DM Plan in place unlike other situations where having the Dzongkhag/Gwog DM Plans in place wa

~

notdueta¢ he respondentsd getting trained in CBDRM

Subsection 2 of Inference vii shows that respondents getting trained in the Disaster Risk Reduction
(DRR) had the positive effect on getting the Dzongkhag/Gewog DM Plans in place.

Likewise, subsection 3 of Infece vii shows that getting trained in the School Disaster
Preparedness had a positive impact/effect on having the Dzongkhag, Gewog and Community DM
Plans in place meaning DM Plans were found at all the said three levels.

In case 4, however shows no pasitiesult/relation in having the Dzongkhag. Gewog and
Community DM Plans in place and getting trained in Dzong Fire Safety Trainings.

InferenceviiAssociation between the training conducted and the disaster managemeagdan in

Does youDzongkhdmve disaster management plans in?p

1) Areyou Yes No Dondt k
trainedin Yes 11 1 4
CBDRM? No 7 8 9

..2= 11.5259df = 6 pvalue 07342

Does youGewdgave disaster management plans inplace

Are you Yes No Dondt Kk
trainedin Yes 7 5 4
CBDRM? No 3 11 8

..2= 8.9127df = 6 pvalue = 0785

Does your community have disaster management plans i

plac®
Are you Yes No Dondt Kk
trainedin Yes 9 8 1
CBDRM? No 8 6 9

F =12.6384, df = 6, walue= 0.04915

Does youDzongkhdmve disaster management plans in?p

2) Areyou Yes No Dondt K
trained in Yes 12 1 1
ggllgs?treamlng No 6 8 12

b =21.4123df = 6, pvalue =0.001546
Does youlGewdgave disaster management plans inplace
Are you Yes No Dondt Kk
trained in Yes 7 6 1
mainstreaming No 3 10 11
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DRR?

|

F = 13.2381df = 6, pvalue =0.03941

Does your community have disaster management plans i

plac®
Are you Yes No Dondt Kk
trained in Yes 9 7 1
rg;ggtreammg No 8 7 9
..2= 8.9877df = 6 pvalue ©.1743
Does youDzongkhdmve disaster management plans in?p
3) Areyou Yes No Dondt Kk
trained in Yes 7 0 1
school
disaster No 11 9 12
preparednes
and response
F = 13.8999df = 6, p-value =0.03077

Does youlGewdgave disaster manage

ment plans in?place

Are you Yes No Dondt Kk
trained in Yes 6 1 1
school
disaster No 4 15 11
preparedness
and response]
F =17.6785df = 6, pvalue =0.007088
Does your community have disaster management plans i
plac®
Are you Yes No Dondt Kk
trained in Yes 8 2 1
school
disaster No 10 12 9
preparedness
and response]
F = 13.5936df = 6, p-value =0.03452

Does youDzongkhdmave disaster man

agement plans in?p

4) Are you Yes No Dondt Kk
trainedin Yes 13 4 4
Dzong fire
safety No 5 5 10
training?

..2= 8.4058df = 6 pvalue 9.2099
Does youlGewdgave disaster management plans inplace

Are you Yes No Dondt Kk
trainedin Yes 6 10 3
Dzong fire
safety No 4 6 10
training?

..2= 7.9537df = 6 pvalue 9.2415

plac®

Does your community have disaster management plans i
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Are you Yes No Dondt Kk
trainedin Yes 9 9 3
Dzong fire
safety No 9 5 8
training?

..2= 7.3416df = 6 pvalue 9©.2904

glmDisasterManagementPlansi@BRRMTrainindgamily=poission(link¥log)

Modelviii Effect of CBDRM trainingon community preparedness

Variable |  Estimate |  Std.Eror | Z value [ Prclz)
Intercept -0.9808 0.4082 -2.403 0.0163*
Training in CBDRM 1.8660 0.4546 2.247 0.0246*
Singnif. Codes: 0 6***%6 0.001 o6**
AlC=88.206

Disaser management plans in place is predicted to be increase by 1.8660 when training in CBDRM goes up
by one. And i-.0%8®8 eidfi ctt eelr ¢ ®s bemo CBDRM training

Model viii on the Community Preparedness and Effect of Trainings in CBDRMNuUbigles the
relation that the preparedness was achieved as a result of the CBDRM trainings.
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3.4.1.3 Response Capacities

Training in CBDRM, mainstreaming DRR, school disaster preparedness and resgonseg and

fire safety trainindhave helpedDzongkhadisaster management persons &eavoglisaster
management committee members to prioritize, plan and implement measures to reduce human and
material losses from poteth GOLFs as shwn by results in inference viii and further validated by
theglm tesf model ix.

Ability or inabilityto prioritize plan and implememeasures to reduce human and material losses
from the GLOFs isused to assess the respone capacity. It is hypothesized that having trained in
CBDRM, mainstreaming DRR, school desapreparedness and response,Daotdire safety

training had enabled the community members to be able to prioritize measures to reduce human and
material losses frofGLOFs. These hypotheses are tested by usinghibguardest of
independence.

InferenceviiiRelationship between the training conducted and the ability to prioritize, plan and implement measures to
reduce human and material losses the potential GOFs

Are you able to prioritize measures to reduce hantan
material losses from the potential GOLFs?

1) Areyou Yes No Dondt Kk
trainedin Yes 13 4 1
CBDRM? No 16 4 5

F = 13.71520f = 6, pvalue =0.03298

Are you able to plan measures to reduce human and mal
losses from the potential GOLFs?

Are you Yes No Dondt Kk
trainedin Yes 14 3 0
CBDRM? No 16 4 5

..2= 5,381 df = 6 pvalue 9.496

Are you able to implement measures to reduce human af
material losses from the potential GOLFs?

Are you Yes No Dondt Kk
trainedin Yes 11 4 2
CBDRM? No 12 5 9

BN
|

= 10.4738df = 6, pralue 9.1061

Are you able to prioritize measures to reduce human and
material losses from the potential GOLFs?

2) Areyou Yes No Dondt Kk
trained in Yes 15 1 1
mainstreaming
DRR? No 14 7 5

= 16.6309df = 6, p-value =0.01074
Are you able to plan measures to reduce human and mai
losses from the potential GOLFs?
Are you Yes No Dondt Kk
trained in Yes 15 1 0
mainstreaminq No 15 6 5
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DRR?

|

.2= 8.996 df = 6, jalue 9.1738

Areyou able to implement measures to reduce human ar
material losses from the potential GOLFs?
Are you Yes No Dondt Kk
trained in Yes 14 2 1
rgsggtreammg No 9 7 10
F =17.4679df = 6, p-value =0.007709
Are you able to prioritize measuceseduce human and
material losses from the potential GOLFs?
3) Areyou Yes No Dondt Kk
trained in Yes 10 0 0
school
disaster No 19 8 6
preparednes
and response
F = 16.5449df = 6, pvalue =0.01111
Are you able to plan measures to reduogan and material
losses from the potential GOLFs?
Are you Yes No Dondt Kk
trained in Yes 10 0 1
school
disaster No 21 7 4
preparedness
and response|
..2=7.3851df = 6, palue ©.2867
Are you able to implement measures to reduce human ar
material losses from the potential GOLFs?
Are you Yes No Dondt Kk
trained in Yes 9 0 1
school
disaster No 14 9 10
preparedness
and response|
F = 12.9502df = 6, p-value =0.04383
Are you able to prioritize measures to reduce human and
material losses from the potential GOLFs?
4) Are you Yes No Dondt k
trainedin Yes 15 3 4
Dzong fire
safety No 14 5 3
training?
.2= 6.1041df = 6 pvalue 9.4116
Are you able to plan measures to reduce human and mal
losses from thpotential GOLFs?
Are you Yes No Dondt Kk
trainedin Yes 18 3 2
Dzong fire
safety No 13 4 4
training?
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.2= 2.4612df = 6 pvalue 9.8728

Are you able to implement measures to reduce human ar
material losses from the potential GOLFs?
Are you Yes No Dondt Kk
trainedin Yes 13 5 4
Dzong fire
safety No 10 4 8
training?

. 2= 4.8255df = 6 pvalue 9.5664

The test result shows that there exists signifigaaliué 0.03298ssociation at = 0.05between

CBDRM training and the ability prioritize measures against potential GLCHmilarly,

significant associations are also seen between the ability to prioritize measures against GLOFs and
training in mainstreaming DRR, and training in school disaster preparedness and response.
Signifcant association is also seen between the ability to implement measures against GLOFs and
trainingin Dzondire safety.

Casel of Inference viii shows that there is a positive relation in that getting trained in CBDRM had
positive effect in being able gaooritize and plan measures to reduce human and material losses

from potential GLOF threats whereas getting such training did not show positive relation in being
able to implement measure to reduce human and material losses from the threat mentioned.

Ca® 2shows the positive relation/impact or change derived between getting trained in DRR and
being able to prioritize, plan and implement measures to reduce human and material losses from the
potential GLOF threats.

Case8 shows otherwise, in that it shakaat getting traine in DRR did not have the positive relation

with being able to plan measures to reduce human and material losses from the said GLOF threats.
Li kewise, subsection 4 goes to show thoeg e i s
Fire Safety and and being able to prioritize, plan and implement measures to reduce the mentioned
losses against the GLOF threats. This is obvious in that GLOF threat and Fire Safety are entirely
two different worlds of hazards
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3.5 Community Level

3.5.1 Data Analysis
3.5.2 Descriptive Satistics

A total of 85 community members from Punakzangkhagarticipated in the survey. Female
respondents made up 67.1% of the total respondents. Over 51% of them were household heads,
25.9% business people, 9.4% ciwlases, 42.4% farmer, and 20% students. A large majority of
74.1% were married, 21.2% single and 4.7% were divorcees. The percent of literate respondents was
at 50.6 while the rest of 49.4% were illiterates.

In Wangdue Phodrang, 109 community memberasmenaewed out of which 53 were male and

56 were females. Amongst them, 54% of them were household heads, 22% business people, 10%
civil servants, 24% farmers, 9% house wives, 24% students and 10% others. Of them 3% were
divorcees, 65% married and 32%lsipeople. Literate respondents made up 74%.

Eighty five community members were interviewed in Bunifizamgkhamt of which 56.5% were

female. There were 48 household heads, making up 56.5% of the total respondents. Samples were
drawn from a wide rang@é occupations grouP$4.1% were business people, 2.4% civil servants,
65.9% farmers, 12.9 house wives, and 4.7% were students.

It is interesting to note that at the Community Level, female respondents constitute the maximum
percentage in all three dzdmags of Punakha, Wangdue and Bumthang and in all the three
dzongkhags, majority of them (always 50%) were heads of households.

Chart 11 shows the detailed gemtiesagregated profile of community respondents covering their
occupations, literacy leveld anarital statuses.

In terms of Literacy Levels, Punakha had about 50% illiterate respondents, Wangdue had about 26%
illiterates. Surprisingly, Wangdue respondents were the highest literate ones at the percentage level o
74.
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Line dartl12Percentage afommunity membetgained in CBDRM by gender
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70 - e 05N O
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—00Yes

Male Female Male Female
Participation in CBDRN Participation in CBDRN

Year (2011 Year (2014

A gendedisaagregated study on the percenate of community members being trained in CBDRM
showed the results that a total of 16.3% male and 19.5% femalecomamhbdays wer®und to

have been trained in CBDRM in 2011 baseline study. The percentages have shot up to 54 and 56
respectively in this 2014 terminal study. The increase in the CBDRM trained community members
was attributed largely to awareness trainings condyotastiZ@l11. The community also attributed

the increase to awareness created through media (radio, television and print media).

37



Line dhart13Participation in disaster related awareness activities by gender
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Male | Female Male | Female | Male | Female | Male | Female
Wangdue Phodran
Punakha Dzongkha‘ Dzongkhag 5{ Bumtahng Dzongkha
Participation in disaster
related awareness Participation in disaster related awareness acl
activities
Year (2011 Year (2014
—o—%Yes 29.9 34.1 64.91 65.18 57.08 48.21 18.06 20.72
—l-%No 70.1 65.9 35.09 34.82 42.92 51.79 81.94 79.28

Percentage of male and female respondents who reported having participated in disaster related
awareness activities such as CBDRM, School Disaster Preparedness and Respori3eofitaining,

Fire Safety Trainingwere 29.9% and 34.1% in 2011 baseline gt} ténminal evaluation study,

the percengtages were 64.91% and 65.18% in PDzakigkha§8.08% and 48.21% in Wangdue
Phodrand>zongkhaand 18.06% and 20.72% in BumtHamgngkhag.
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Bar tart14Community memberade toprioritizeplan and implement measures to reduce human and material losses
from potential GLOF
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Seventy percent of male and 69% of female from Bumthang, 73% of male and 62% of female from
Wangdue Phodrang, 86% of female and 91% of male respoeperiesd that they were able to

plan measures to reduce human and material losses from potential GLOF. According to them, the
planning include monitoring weather forecasts, having emergency evacuation plan, preparing to to
move to the designated evacuéiimie areas marked by concerned authorities. This shows that the
need to strengthen awareness at the community level reflected in the 2011 report has been
strengthened to a large extent.
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Column tart15Community membersho are ale to take precautionary measures in the event of GLOF
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As per 2011 baseline study,amaverage the percent of community members who are able to take
precautionary measures and react to potential GLOFs to minimize human and material losses by
securingsafe grain storage and insuring house against GLOF are 6.9 and 33 respectively. These low
percents have drastically improved over the last 3 years.
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Column dart1@Disaster management plans in place at the community level
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They baseline study conducted in 2011 reported that 72.7% of respondents in Punakha, 57.1% in
Wangdue Phodrang, and 100% in Bumthang have disaster management plans in place at their
communities. This study showed 79% of female and 68% of male responBenakha, 62%

female and 73% male in Wangdue Phodrang, and only 25% female and 27% male in Bumthang
reported having disaster management plans in place at their communities. The low pecent in

Bumthang was attributed to AinmctionalGewagjsastemanagement community members.

It is remarkable to note that Bumthang has almost equal percent of males and females in all the
categories of responsesdof,e s@®d o n o t6 nkmbmaeved femmlasdare shown to have the
knowledge than males in PunakhariBhag which is the worst hit District in the previous floods

of 1994, and Cyclone Aila in 2009.
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Line dhart17 evel of awareness on mitigation work at Thorthormi lake
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The level of awareness of mitigation work at Thorthormi lake was exceedingly high in both Punakha
and Wangdue Phodrabgongkhagdth 91% female and 93% male in Pun@tangkh&3%

female and 91% male in Wangdue Phodbmumgkhagnswering yes that yhare aware of
mitigation work at Thorthormi lake.
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Column dart18Rating of Thorthormi lake mitigation work

90
80
70
60
50
40
30
20
10

INNRARN

%Failure

%Neither success nor failu
Female %Succes!
Male
Female

Male

Punakha Dzongkha

Wangdue Phodrang
Dzongkhag

Column dart 18 shows the rating given by respondents in the success levels of mitigation of
Thorthormi Lake in causing flood threat in the future and it was foun89&taiof female
respondents and 86% male respondents rated the work as success ibPomgldishown by

the blue cylinder in the frohinder Wangdue Phodrabbgongkhd&$% of female and 83% of male
respondents rated the work as succhss. clearly shows men are being more cautious in

responding about the success of mitigation intervention kesamot been tested yet by a major
flood like that of 1994.
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Column dart19Mitigation work and the risk of GLOF
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With the completion of mitigation work, 70% of female and 68% of male respondents in Punakha
Dzongkhag aref the opinion that the risk of GLOF has now been reduced to a safe level. Twenty
one percent of female and male respondents think that the risk has been reduced to some extend
only. Under Wangdue Phodrang Dzongkhag the pecent of female and male respondesre

of the opinion that the GLOF mitigation work at Thorthormi lake had reduced the risk of GLOF to
a safe level were 60% and 61%.
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3.6  Higher Order Analysisand Modeling
3.6.1 Inference

3.6.1.1 Awareness

Test (1) through (3) show thatt community levegbarticipation in mockdrills, workshops, and
meetings have significantly enchanced the awareness level of roles and responsibilities amongst the
community members.

InferencexRelationshifpetween participation iwareness activitiaad the level of awareness of the roles and
responsibilities

Yourawarenedsvel ofroles and responsibilittes

1) Have you High Low Medium
participated Yes 59 2 68
in mockdrill? No 20 68 61

F =83.3097, df = Ap-value =2.2e16

Yourawarenedsvel of roles and responsibilies

2) Have you High Low Medium
participated Yes 10 0 3
in
N 70 70 125
workshops? ©

F =17.194, df = 4p-value =0.001772

Yourawarenedsvel of roles and responsibilies

3) Have you High Low Medium
participated Yes 58 3 58
in meetings? No 22 67 71

= 71.5443, df = Zp-value =2.91e16

In all of the abovetests at| = 0.05 the pvaleis highly significantso the alternative
hypothesesthat the awareness level of roleespuahsibilities of community members are closely
associated with participation in mockdrills, workshops and meédimgslafionshi arefurther
investigated by modeling them.

glm(evelOfRRAwarsr€srticipationInMockdrill, family=poissionflink=log)

Modelix Effect of participation irmockdrillon the awareness of roles and responsibilities

Variable |  Estimate |  Std.Error | Z value [ Prclz)
Intercept 1.3876 0.1748 7,939 2.04e155
Participation in 0.6717 0.1177 5.708 1.14e08%*
mockdrill
Singnif. Codes: 0 6***¢ 0.001 o6**
AIC= 455.62

The level of awarenss of the roles and responsibilities is predicted to increase by 0.6717 when the
participation in mockdrill goes up by one.
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glm(evelOfRRAwarer€ssticipatiboiWorkshagamily=poission(linkylog)

Modelx Effect of participation in workshops on the awareness of roles and responsibilities

Variable |  Estimate |  Std. Error | Z value [ Priefz))
Intercept -0.11346 0.10380 -1.093 0.274
Participation in 0.06677 0.08367 0.798 0.425
workshops
Singnif. Codes: 0 6***¢6 0.001 o6**
AIC = 558.75

For a unit increment in participation in workshops, the level of awareness of their roles and
responsibilities are predictede increased by 0.06677. But the coefficients are not significant.

glmi(evel OfRRAwarer&ssticipationinMeetings, family=poissioh(link=log)

Modelxi Effect of participation in meetings on the awareness of rolesspaasibilities

Variable |  Estimate |  Std.Error | Z value [ Prz)
Intercept -1.2375 0.1646 -7.519 5.54el4***
Participation in -
meetings 0.6058 0.1127 5.376 7.60€08
Singnif. Codes: 0 6***¢6 0.001 o6**
AIC = 471.64

Participation in disaster management meetings has a significant positive effect on the level of
awarensss of roles and responsibilities. The level of awarenss is predicted to rise by 0.6058 with a
unit increase in meetings.

InferencexRelationshipetween participation ivareness activitiaad theawareness of location and access safe
GLOF evacuation sites

Are you aware of location and access routes
safe GLOF evacuation si2es

1) Have you Yes No
participated Yes 103 4
in mockdrill? No 68 15

F = 80.7402df = 1Q p-value =3.594el3
Are you aware of location and access routes
safe GLOF evacuation sites?

2) Have you Yes No
participated Yes 11 2
in

N 160 17
workshops? ©

.2=7.6017df =1Q pvalue 9.6677
Are you aware of location and access routes
safe GLOF evacuation sRtes

3) Have you Yes No
participated Yes 88 4
in meetings” No 84 15

= 76.9385df = 5, p-value =3.663el5
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At | = 0.05theess (1) and (3)support the hypotheses that participation in mockdrills and
meetings have significant positive effectherawareness of locations and access routes to safe
GLOF evacuation sites. The tes&further investigated by modeling them as:

glml(ocationAccemdi@svareness~ParticipationinMockdrillbfaomyed (link=1Qpit

Modelxii Effect of participation in mockdrill on the awarenessaattion and access routes to safe GLOF evacuation

sites
Variable \ Estimate | Std. Error | Z value | Pr (>z])
Intercept -0.4006 0.1556 -2.575 0.01002*
Participation in
mockdril 1.7224 0.5838 2.950 0.00318**
Singnif. Codes: 0 6***¢6 0.001 o6**
AIC = 255.23

glm(LocationAccessRoutesAwareness~ParticipataonityMeietngs) (link=I1pgit)

Modelxiii Effect of participation imeeting®n the awareness of location and access routes to safe GLOF evacuation

sites
Variable \ Estimate | Std. Error | Z value | Pr (>z])
Intercept -0.04652 0.15254 -0.305 0.7604
Participation in "
meetings 1.36828 0.58304 2.347 0.0189
Singnif. Codes: O 6***¢6 0.001 o6**
AIC = 261.91
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3.6.1.2 Preparedness
InferenceiRelationship between the training conductethampdeparedness
In the event of potential GLOF, can you take precautiona
measures against it?

1) Areyou Yes No Dondt
trainedin Yes 76 8 18
CBDRM? No 83 20 73

b =21.2105, df =,4p-value = 0.@02876
Does your community have disastanagement plans in
place?
Are you Yes No Donot
trainedin Yes 85 14 3
CBDRM? No 64 61 51
F = 62.3618, df = 4p-value =9.245el13
In the event of potential GLOF, can you take precautional
measures against it?

2) Areyou Yes No Donot
trained in Yes 27 3 12
school
disaster No 133 25 79
preparedness
and response|

..2=1.0754, df =, pvalue = 6841
Does your community have disaster management plans i
place?
Are you Yes No Dondt
trained in Yes 28 7 7
school
disaster No 121 69 47
preparedness
and response|
..2= 3.8421df = 2 pvalue 9.1465
In the event of potential GLOF, can you take precautional
measures against it?
3) Areyou Yes No Dondt
trainedin Yes 14 2 1
Dzong fire
safety No 146 26 90
preparedness
and response
F = 5.9946, df = 2p-value =0.(4992
Does your community have disaster management plans i
place?
Are you Yes No Dondt
trainedin Yes 14 3 0
Dzong fire
safety No 135 73 54
preparedness
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and response] | |

F = 6.956, df = 2p-value = 003087

In all cases of tests (1) and (3)phalueare smaller than the significance level 0.05), hence
alternative hypotheses aceepted and the relationshipfaréher investigated by modeling them.

glmPrecautionaryMeasinaraingiInCBDRNamily=poission(link¥log)

Modelxiv Effect oftrainingin CBDRMbn the ability to take precautionary measures against GLOF

Variable |  Estimate |  Std.Error | Z value [ Pr(cJz))
Intercept -0.8408 0.1508 -5.577 2.45e08***
Training in CBDRM 0.7766 0.1696 4.580 4.65e06***
Singnif. Codes: 0O 6***¢6 0.001 o6**
AIC = 645.44

Result: Strong relationship exists between the two.

glm(DisasterManagementPlaninPlace~Trainingar@iBBRdision(link¥log)

Modelxv Effect oftraining in CBDRM on having disaster management plan in place

Variable |  Estimate |  Std.Error | Z value [ Prclz)
Intercept -1.6292 0.2236 -7.286 3.19el3***
Training in CBDRM 1.5530 0.2368 6.557 5.50e11***
Singnif. Codes: 0 6***¢6 0.001 o6**
AIC = 537.05

Result: Strong relationship exists between the two.
glm(PrecautionaryMeasures~TraininginDzongFireSafety, familyjpoission(link=log)

Modelxvi Effect oftraining inDzondire safety on the ability to take precautionary measures against GLOF

Variable |  Estimate |  Std.Error | Z value [ Prz)
Intercept 1.4469 0.4998 2.895 0.00379%
Training inDzongre 1.2065 0.5046 2391 0.01681*
safety
Singnif. Codes: 0 6***3 0.001 0**
AIC = 660.8

glm(DisasterManagementPlaninPlace~TraininginDzongFireSafety, family=poission(link=log)

Modelxvii Effect oftraining inDzondire safety on having disaster management plan in place

Variable |  Estimate |  Std.Error | Z value [ Prclz)
Intercept 1.7346 05773 3.005 0.00266%
Training inDzongre 1.3648 0.5820 2.345 0.01904*
safety
Singnif. Codes: 00068*T3 0.001 06**
AIC = 591.15
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3.6.1.3 Response Capacities

InferenceiiRelationship between the training conducted and the ability to prioritize, plan and implement measures to
reduce human and maattosses from the potentidl GFs

Are youable to prioritize measures to reduce human and
material losses from the potential GOLFs?

1) Areyou Yes No Dondt K
trainedin Yes 69 18 15
CBDRM? No 56 30 90

F =142.7117, df =,4p-value =1.188608

Are you able to plan measures to redunoean and material
losses from the potential GOLFs?

Are you Yes No Dondt Kk
trainedin Yes 92 6 4
CBDRM? No 115 16 43

F =28.0028, df = pp-value =9.385e05

Are you able to implement measures to reduce human ar
material losses from thetential GOLFs?

Are you Yes No Dondt Kk
trainedin Yes 92 3 7
CBDRM? No 92 17 65

F = 44.4575, df = go-value =5.998e08

Are you able to prioritize measures to reduce human and
material losses from the potential GOLFs?

2) Areyou Yes No Dondt k
trained in Yes 22 2 18
school
disaster No 103 46 88
preparedness
and response

N
|

= 5.3908, df =,value ©.06751

Are you able to plan measures to reduce human and mal
losses from the potential GOLFs?

Are you Yes No Dondt Kk
trained in Yes 27 3 10

school

disaster No 180 19 38
preparedness

and response]

F = 132283, df =, 3-value =0.004168

Are you able to implement measures to reduce human af
material losses from the potential GOLFs?

Are you Yes No Dondt Kk
trained in Yes 22 3 15

school

disaster No 162 17 58
preparedness

and response]

b = 114.3893, df =, 3-value =0.00242
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Are you able to prioritize measures to reduce human and

material losses from the potential GOLFs?

3) Areyou Yes No Dondt k
trainedin Yes 12 1 4
Dzong fire
safety No 113 47 102
measures?
..2= 5.0321, df =,pvalue ©08078

Are you able to plan measures to reduce human and mal

losses from the potential GOLFs?
Are you Yes No Dondt Kk
trainedin Yes 15 0 2
Dzong fire
safety No 192 22 46
training?

..2=2.3497, df =,3value £5031

Are you able to implement measures to reduce human af

material losses from the potential GOLFs?
Are you Yes No Dondt Kk
trainedin Yes 14 0 3
Dzong fire
safety No 170 20 70
training?

..2=2.668, df = 3pvalue 4457

glmAbility ToPrioritiz€raininginCBDRM, family=poission(link=Iog)

Modelxviii Effect oftraining in CBDRM on the abiliiy prioritize measures to reduce human and material losses from
potential GLOFs

Variable |  Estimate |  Std.Error | Z value [ Prcz)
Intercept -0.7538 0.1443 -5.223 1.76e07***
Training in CBDRM 0.9342 0.1598 5.845 5.06e09***
Singnif. Codes: 0O 6***¢6 0.001 o6**
AIC = 666.8

glm(AbilityToPlan~TraininginCBDRM, family=poissioh(link=log)

Modelxix Effect oftraining in CBDRM on the abiltty planmeasures to reduce human and material losses from

potential GLOFs

Variable |  Estimate |  Std.Error | Z value [ Prcz)
Intercept -1.9859 0.2673 -7.431 1.08e13***
Training in CBDRM 1.4655 0.2847 5.148 2.63e07***
Singnif. Codes: 00 16** *66 10. 001 o6 * *
AIC = 470.39

gIm(AbiMTolmplementaininginCBDRM, family=poission(link=log)
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Modelxx Effect oftraining in CBDRM on the ability to implement measuws to reduce human and material
losses from potential GLOFs

Variable | Estimate |  Std. Error Z value [ Prclz)
Intercept -1.7918 0.2425 -7.388 1.49e1 3***
Training in CBDRM 1.6309 0.2560 6.371 1.88el0***
Singnif. Codes: O 6***¢6 0.001 o6**
AIC = 546.05

glm(AbilityToPlan~TrainingInScho®idiiRspoission(link¥log)

Modelxxi Effect oftraining in school disaster preparedness and response on the ability to plaeasures to
reduce human and material losses from potential GLOFs

Variable | Estimate | Std. Error | Z value \ Pr (>|z|)
Intercept -0.5534 0.2085 -2.654 0.00796**
Training in CBDRM -0.3608 0.2324 -1.553 0.12053
Singnif. Codes: 0O 6***¢6 0.001 o6**
AIC = 546.05

glm(AbilityTolmplement~TrainingInSchoolDPR, family=poidsion(link=log)

Modelxxii Effect oftraining in school disaster preparedness and response on the ability to im@ameset to
reduce human and material losses from potential GLOFs

Variable | Estimate |  Std. Error | Z value [ Prclz)
Intercept -0.5534 0.2085 -2.654 0.00796*
Training in CBDRM -0.3608 0.2324 -1.553 0.12053
Singnif. Codes: 0 6***%6 0.001 o6**
AIC = 546.05
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IV. LESSONSLEARNT, EXPERIENCES AND RECOMMENDATIONS

A summary of lessons, experiences and recommenda@ionspecific training and workshops
carried out:

Training workshopn CBDRM for theDzongkhdgisaster Management Commiiie®MC) and
Dzongkhatlisaster Management TedDBMT) was found tde extremelipeneficial, relevant and
equipped the participantath information on the important topics atabls for developing
Dzongkhdgisaster Management Plans. It also gave them the requisite capatitsnttrain the
Gewadginctionares in disaster management plans

Recommendations:

A It is recommended that the formation of DDMC and DDMT be supported by
bestowingpowers and responsibilitiaghich isclearly spelt out in their terms of
reference. Also, having a very strong lirmimandand coordination between these
two bodiesvould help tbm function smoothly.

A In view of theDzonghkepfficials being burdened with the additional responsibility of
manning emergency operation center (EOC), it is recommended that DDM recruit at
least two regular trained staff to operate the EOC.

A It is highly ecommended that a close coordination and collaboration is promoted
between agencies and government partners through information sharing, conferences,
and researches, etc.

Workshops on Disaster Preparedness and Response for Safe Scheposienteto beelevant
and timely with theccurrencef disasters increasing ever before.

A A need to conduct workshops on mhbéizard was recommended with the nature of disaster
changing every year.

Mock drill on Glacial Lake Outburst FIdoaster Response showed direct positive impact on the
response and preparedness level among the vulnerable communities.

Recommendations:

A 1t is recommended to organize and conduct more-haaitird drills in the country to help
increase the level of pegedness of the peoplbo arealways the first responders.

A Stakeholder eordination and coperation was vital and necessary in organizing drills and
was deemed necessary during real emergencies.

A For security and running EWS, community ownership wasbetto be inevitable.

A summary of lessons learnt, experiences and recommendations from the review of training and
workshops, and mock drill documents, interviews with key informants and analysis of the data
collected:
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Recommendations:
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Wo me n 0 s tatiom psrsecwrefatal persons at national level is significaifils. R)
Thereisaneedtoencouragge mends partici pation, particul
Focal persons accessing climate risk information through Disaster Management Information
Sysem are almost neexistent.Therefore, DDM may explore better alternative ways of
utilizing climate risk information at the sector levels.

There isa need for continuous awareness campaign and sharing of information at
community level and in vulnerableare

More empirical studies may be conducted on glaciers and climate change, and on the
application of statef-the-art technology to combat and better prepare against the adverse
effect of climate change.

Laws and regulations have been put in place, essmestivities have been carried out to a
large extent, yet preparedness against GLOF is however quite low.

Government and corporate officials have been familiarized with Disaster Management
policies and strategies but BM has not taken any initiatite familiarize people

working in private sector who are also equally vulnerable.

To carry out risk reduction activities in a planned ménsdglt that legal framework like
Thromde Disaster Management plan is necessary.

It is recommended toontinue awareness activities and build capacity of planner and policy
makers to enable them to mainstream DDR concerns into their plans and policies.
Evacuation and mockdrills were reported to be very helpful and efforts must continue.
Dedicated disastenanagement personnell#ongkhdgvel would be helpful. Currently,

the focal persons aRRzongkhagfficials who have their respective primary responsibility.
Therefore, DDM may look into théapement of dedicated disaster management personnel
atDzonghkadevel.

DDM may look into developing standard training monitoring, reporting and evaludgion too

to keep track of trainingpnducted, assess effectiveness and provide support as and when
required.

Focal persons for early warning system are seen tagdraveineffective since the
discontinuation of providing mobile vouchers.

There is a@edto create aemergency response fund®zabngkhamndGewdgvels

Need to onduct of first responder trainingb#ongkhag, Gewand,community levels.

Risk reduction and disaster awareness activities and measures being adopted or carried out
by sectors anBzonghkegsre projectied and outside the scope of fp&ar plans. These
activities and measures can be mainstreamed or made sustainable hyimgctrgaor into

sectors anB®zongkhagknned activities.

DDM to explore other effective options of carrying out awareness and knowledge
dissemination activities to reach the intended target audience. Radio programs ad message
were reported to be effective medigen in emergency communicatiowjng to their

reach and access, mobile phones and radio provetthédvioe powerful and effectitaols
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It is recommended that DDM consuk$ecommunication and broadcasting agetigie
Bhutan TeleconilTashiCell and the Bhutan Broadcasting Service and explore alternative
early warning and emergency communication mechanisms.

A Although people have realized the hard way as to why they should insure their homes and
other belongingshére arestill quite a bit of residents who need to be encouiaukd
pursuedto insure their homes and belongings against such untoward occurrences. DDM
maytake up with the insurance companies to advocatedaffer such schemes.

A Since cerdination sems to be weak and ineffective, there is nee@mengize thenulti-
sector committees and tieams at thBzongkhamdGewdgvels.
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V. CONCLUSION

DDM and its initiatives can be compared to ha
2013 in place after series of deferring the endorsement of DM Bill, 2010 by the previous
Government. As a party/signatory to the Hyogo Framework of ActionZ@08band having been

guided by the NDRMF, 2006 back in the country, DDM has been working on building the
capacities of not only the communities to build disaster resilient communities but also built the
capacities at the national and district levels iffibrt of able to respond to the all forms of natural
disasters like earthquakes, wind storms, landslides and floods.

This study oOoQualitative Based Survey of Aware
to Climate Induced Risks and Vulnerabile s f r doouse® pa@i¢ularbn those districts and
communities where Capacity Building had happened as part of the Flood Mitigation to minimize
losses should there be a GLOF like the one experienced in 1994 and Cyclone Aila 2009 in which
many housholds lost much properties in the form of cattle, land area and loss of some dear ones in
the flood.

DDM took the partnership of educating the people of Gasa District at Lunana with the UNDP

GEF funded Thorthormi Lake Lowering Project (ZB0R2) for diaster management and building
resilience. The said project came as a boon to communities in Wangdue, Punakha and Gasa. When
the former two districts benefitted in terms of getting the technical interventions like the Flood
Warning Sirens (17 in Punakiangdue Valley), Gasa benefitted secamomically as the Project
contributed to the porterage and labour payments to the communities of Gasa in the Project Period.

This Study focused on the efforts taken by DDM in building capacities of the threeadidtthod
National Level officials by forming Disaster Management Committees at all levels till the village
(Chiwog/Community) who were supposed to be the Trainer of Trainers to roll out the activities.

Taking the findings of the quantitative statisticalysis, the qualitative data analysis, review of
relevant documents, and the interviews with the informants into account, the study questions on the
awareness, preparedness and response capacity can be summed up thus:

DDM has relentlessly carried ontaaray of awareness raising meetings, trainings, workshops and
mockdrills. to sensitize, orient and enhance the awareness and build the capacities of stakeholders,
beneficiaries, and counterparts on the natural disasters, in particular the GLOFBthuéai.in
Significant impact has been created on the ground, especially in-Riamajhee Valleys. Having

said that, the Department could do more by developing comprehensive awareness building strategy
as part of the National Preparedness and Contingen¢cyill by upscaling systematic awareness,
mockdrills and capacity building programs at all levels, including advocacy ahdkrigitevels.

To a large extent, disaster preparedness has now gained great significance and has been duly
integrated as faof the larger development strategy. However, owing to the lack of technical
expertise and resources, a few sectors coul dn
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and the absence of contingency plans has resulted in the lack of eff@ctimation, delays in

relief distribution and planning for disaster response. Therefore, it is urgent to come up with
contingency plans for all sectors at all levels in order to have teams, resources and information flows
in the event of emergencies.

Despite the fact that a significant number of respondents were able to prioritize, plan and
implement measures to reduce losses from potential GLOF, there is a need to encourage resource
sharing and optimize resource acquisition, allocation, and deplokimegh tincreased
communication, collaboration and standardization.

The study found that much has been achieved by DDM in terms of building preparedness, raising
awareness of GLOF and capacity to respond as all of these initiatives showed positigehelation
nationwide CBDRM training provided by DDM as one of the initial steps. Communities are better
informed after the project as it was observed that there were marked changes of awareness levels
from 2011 to 2014 with some changes likeOBOpercentveareness levels in some communities

and stakeholders.

Implementaiton of the Land Use Mapping and Hazard Zonation will now become stronger with the
DM Act in place and the few households who are still residing in the red zones will have to
move/run the rik of not getting insurance should they become victim to flood.

Disaster management has taken good roots in the schools across the country in the form of drills for
response to earthquakes and identification of evacuation sites in times of flood.

The Natonal Disster Management Steering Committee, being the over all apex body of
implementing orders in times national disasters, similar other committee down the line till the gewog
have mandated roles to respond and act in times of a disaster in anlyepeouotrty.

Development of documents like the NDRMF, 2006, Rules and Regulations, 2012, DM Policy and
Strategy and having DM Plans at all levels of institutions not only in the three districts limited to this
study but also in the whole country werercabl uct s of DDM&s constant ef
and making everyone able to respond to unforeseen disasters in their Mission of Building a Disaster
Resilient Bhutan are all commendable achievements and the initiatives should keep rolling till each
ad every <citizen of t he alttbeuassessnyent questionsaai disaster 0 1
awareness, preparedness and response capacities
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7 APPENDICES
7.1 TABLES

7.1.1 National Level Tables
TableiiRespondent sé6 profile

NATIONAL LEVEL

Frequency Percent
Gender Female 2 14.3
Total 14 100
NG 3 214
Household head Yes 11 78.6
Total 14 100

Tableiv Count and percentage of national level focal Persons able to or not able tq piaoriizd implement
measures to reduce human and material losses from potential GLOFs

NATIONAL LEVEL

Respondents
Ability to: National level focal persons
Gender(counts) Total %
Female Male Female Male
Very confident 2 0 2 100 0
Prioritize Confident 0 12 12 0 100
Not so confident 0 0 0 0 0
Not confident 0 0 0 0 0
Total 2 12 14 100 100
Very confident 0 0 0 0 0
Plan Confident 2 12 14 100 100
Not so confident 0 0 0 0 0
Not confident 0 0 0 0 0
Total 2 12 14 100 100
Very confident 0 0 0 0 0
Implement Confident 0 6 6 0 50
Not so confident 2 6 8 100 50
Not confident 0 0 0 0 0
Total 2 12 14 100 100

Tablev Access to climate risk information database

NATIONAL LEVEL

Respondents
National level focal persons
Gender (counts) Total %

Female Male Female Male

How often to you access to on t&)larseigular 0 0 0 0 0

climate risk information -

database? Sometimes 0 9 9 0 75

Not at all 2 3 5 100 25
Total 2 12 14 100 100

Tablevi Utilization of climate risk information

iX



NATIONAL LEVEL

Respondents

National level focal persons

Gender (counts) Total %
Female Male Female Male
. . . Missing 2 3 5 100 25
:?]?O)r/rcr)]l; tlijct)lrlge climate risk No 0 3 3 0 55
) Yes 0 6 6 0 50
Total 2 12 14 100 100

Tablevii Participation in any sensitization workshops or trainings organized by DDM

NATIONAL LEVEL

Respondents

National level focal persons

Gender (counts) Total %
Female Male Female Male
Have you participated in any All 0 3 3 0 25
sensitization workshops or Some 2 9 11 100 75
trainings organized by DDM? Not at all 0 0 0 0 0
Total 2 12 14 100 100
Tableviii Longterm strategies or activities for GLOF or other hazards
NATIONAL LEVEL
Respondents
National level focal persons
Gender (counts) Total %
Female Male Female Male
Are there any loAgrm No 0 3 3 0 25
prevention/mitigation Donot 0 0 0 0 0
strategies/activities for GLOF
or other hazal Yes 2 9 11 100 75
annual or fivgrear plan?
Total 2 12 14 100 100
Tableix Awareness on disaster management plans
NATIONAL LEVEL
Respondents
National level focal persons
Gender (counts) Total %
Female Male Female Male
. Donodot 0 0 0 0 0
Disaster management act of
Bhutan- 2013 No 0 0 0 0 0
Yes 2 12 14 100 100
Total 2 12 14 100 100
Communitybased disaster risk Donot 0 3 3 0 25
management (CBDRM) No 0 3 3 0 25
Yes 2 6 8 100 50
Total 2 12 14 100 100
. Donot 0 3 3 0 25
W r managemen
S(;ic%i%lsirate?qyage e No 2 6 8 100 50
Yes 0 3 3 0 25
Total 2 12 14 100 100
Dzongkhadisaster manageme] Do n § t 0 0 0 0 0




policy and strategy No 0 3 3 0 25
Yes 2 9 11 100 75
Total 2 12 14 100 100
. Donot 0 0 0 0 0
School disaster management
policy and strategy No 0 6 6 0 50
Yes 2 6 8 100 50
Total 2 12 14 100 100
. Donot 0 0 0 0 0
Sector disaster management NG 0 6 6 0 0
policy and strategy Yes 5 6 5 100 )
Total 2 12 14 100 100
. . Dondt 0 0 0 0 0
National disaster manageme
framework 2006 No 0 3 3 0 25
Yes 2 9 11 100 75
Total 2 12 14 100 100
Tablex DRR, CCA and sector plans/policies/activities
NATIONAL LEVEL
Respondents
National level focal persons
e
Total = I
Female | Male e(rana Male
Sector Don g 0 0 0 0 0
plans/policies/ know
Do your sector plans, DRR activities No 0 3 3 0 25
policiesand activities have Yes 2 9 11 100 75
Disaster Risk Reduction Total 2 12 14 100 100
(DRR) and Climate Chang| CCA Sector Dono 0 0 0 0 0
Adaptation (CCA) plans/policies/| know
incorporated into them? activities No 0 9 9 0 75
Yes 2 3 5 100 25
Total 2 12 14 100 100
Tablexi Implementation status of disaster management plans
NATIONAL LEVEL
Respondents
National level focal persons
Gender (counts) Total %
Female Male Female | Male
. : In the process of
Dojou tink e e dsaser| nplneniaion | 2| © | 2 | 10 | 0
implemented successfully? No 0 6 6 0 50
Yes 0 6 6 0 50
Total 2 12 14 100 100
Tablexii Responsiveness in the event of a disaster
NATIONAL LEVEL
Respondents

National level focal persons

Gender (counts)

Total

%

Female

| Male

Female | Male
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. | Fully prepared 0 3 3 0 25
Do you think that you are sect Partially prepared 0 6 6 0 50
is prepared to respond in the 2
event of alisaster? Beginning to prepar 2 3 5 100 25
Not prepared at all 0 0 0 0 0
Total 2 12 14 100 100
Tablexiii Preparedness Bzongkhagfter the implementation of theoject
NATIONAL LEVEL
Respondents
National level focal persons
Gender (counts) %
Total
Female | Male Female | Male
In your opinion, are the districts now betf Do n 6 t 2 6 8 100 50
prepared to deal with the GLOF after th¢ No 0 0 0 0 0
implementation of the project? Yes 0 6 6 0 50
Total 2 12 14 100 100

Tablexiv Relevance, effectiveness, efficiency, sustainability, and impact of the awareness and education programs carried
out on the risk of a GLOF

NATIONAL LEVEL
Respondents
National level focal persons
Gender (counts) Total %
Female Male Female Male
Relevance Not relevant 0 3 3 0 25
Relevant 2 9 11 100 75
Total 2 12 14 100 100
Highly satisfactory 0 3 3 0 25
Highly
unsatisfactory 0 0 0 0 0
Moderately
Effectiveness satisfactory 2 3 5 100 25
Moderately
Unsatisfactory 0 0 0 0
Satisfactory 0 6 6 0 50
Unsatisfactory 0 0 0 0 0
Total 2 12 14 100 100
Highly satisfactory 0 3 3 0 25
Highly
unsatisfactory 0 0
Moderately
Efficiency satisfactory 0 0 0 0 0
Mode.rately 0 3 3 0 o5
unsatisfactory
Satisfactory 2 6 8 100 50
Unsatisfactory 0 0 0 0 0
Total 2 12 14 100 100
Likely 0 6 6 0 50
Moderately likely 2 6 8 100 50
Sustainability Moderately 0 0 0 0 0
Unlikely
Unlikely 0 0 0 0 0
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Total 2 12 14 100 100
Minimal 2 3 5 100 25
Impact Negligible 0 0 0 0 0
Significance 0 9 9 0 75
Total 2 12 14 100 100

Tablexv Relevance, effectiveness, efficiency, sustainability, and impact of the prevention and mitigation activities carried
out on the risk of GLOF

NATIONAL LEVEL
Respondents
National level focal persons
Gender (counts) Total %
Female Male Female Male
Relevance Not relevant 0 3 3 0 25
Relevant 2 9 11 100 75
Total 2 12 14 100 100
Highly satisfactory 0 0 0 0 0
Highly 0 0 0 0 0
unsatisfactory
Moderately
Effectiveness satisfactory 2 3 5 100 25
Moderately
unsatisfactory 0 0 0 0
Satisfactory 0 9 9 0 75
Unsatisfactory 0 0 0 0 0
Total 2 12 14 100 100
Highly satisfactory 0 0 25
nghly 0 0
unsatisfactory
Moderately
Efficiency satisfactory 2 3 5 100 25
Mode.rately 0 0 0 0 0
unsatisfactory
Satisfactory 0 6 6 0 50
Unsatisfactory 0 0 0 0 0
Total 2 12 14 100 100
Likely 0 6 6 0 50
Moderately likely 2 6 8 100 50
Sustainability Moderately 0 0 0 0 0
Unlikely
Unlikely 0 0 0 0 0
Total 2 12 14 100 100
Minimal 2 6 8 100 50
Impact Negligible 0 0 0 0 0
Significance 0 6 6 0 50
Total 2 12 14 100 100
Tablexvi Relevance, effectiveness, efficiency, sustainability, and impact of the response capacities
NATIONAL LEVEL
Respondents
National level focal persons
Gender (counts) Total %
Female Male Female Male
Relevance | Not relevant 0 3 3 0 25
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| Relevant 2 9 11 100 75
Total 2 12 14 100 100
Highly satisfactory 0 0 0 0 0
Highly 0 0 0 0
unsatisfactory
Moderately
Effectiveness satisfactory 2 6 8 100 50
Mode_rately 0 0 0 0
unsatisfactory
Satisfactory 0 6 6 0 50
Unsatisfactory 0 0 0 0 0
Total 2 12 14 100 100
Highly satisfactory 0 0 0 0 0
nghly 0 0
unsatisfactory
Moderately
Efficiency satisfactory 2 6 8 100 50
Moderately
unsatisfactory 0 0 0 0 0
Satisfactory 0 6 6 0 50
Unsatisfactory 0 0 0 0 0
Total 2 12 14 100 100
Likely 0 6 6 0 50
Moderately likely 0 6 6 0 50
Sustainability Moderately 0 0 0 0 0
Unlikely
Unlikely 2 0 2 100 0
Total 2 12 14 100 100
Minimal 2 9 11 100 75
Impact Negligible 0 0 0 0 0
Significance 0 3 3 0 25
Total 2 12 14 100 100
Tablexvii Opinions about the occurrence of GLOF
NATIONAL LEVEL
Respondents
National level focal persons
Gender (counts) %
Total
Female Male Female Male
Do you think you will not experience No 2 6 8 100 50
GLOF in winter? Yes 0 6 6 0 50
Total 2 12 14 100 100
TablexviRe s pondent sd profile
PUNAKHA DZONGKHAG
Frequency Percent
Gender Female 5 25.0
Male 15 75.0
Total 20 100.0
No 5 25.0
Household head Yes 15 750
Total 20 100.0

WANGDUE PHODRANG DZONGKHAG
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Frequency Percent
Gender Female 0 0
Male 16 100.0
Total 16 100.0
No 6 37.5
Household head Yes 10 62.5
Total 16 100.0
BUMTHAG DZONGKHAG
Frequency Percent
Gender Female 2 16.7
Male 10 83.3
Total 12 100
No 3 25.0
Household head Yes 9 75.0
Total 12 100
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7.1.2 Dzongkhagand Gewogl evel Tables

TablexixCount and percentagel@fongkhatisaster management focal PersonSanddjsaster management

committee members trained in the following training

PUNAKHA DZONGKHAG

Respondents

Dzongkhagdisaster management focal Persons an|

Training Gewogdisaster management committee members
Gender (counts) Total %
Female Male Female Male
CommunityBased Disaster Risk Yes 4 14 18 80 93
Management (CBDRM) No 1 1 2 20 7
Total 5 15 20 100 100
Mainstreaming Disaster Risk Reducti| Yes 4 12 16 80 80
(DRR) No 1 3 4 20 20
Total 5 15 20 100 100
School Disaster Preparedness and Yes 4 12 16 80 80
Response Training No 1 3 4 20 20
Total 5 15 20 100 100
. - Yes 5 10 15 100 67
Dzondrire Safety Training No ) 5 5 0 33
Total 5 15 20 100 100
Others Yes 5 13 18 100 87
No 0 2 2 0 13
Total 5 15 20 100 100
WANGDUE PHODRANG DZONGKHAG
Respondents
Dzongkhagdisaster management focal Persons an|
- Gewogdisaster management committee members
Training G o
ender (counts) Total Yo
Female Male Female Male
CommunityBased Disaster Risk Yes 0 8 8 0 50
Management (CBDRM) No 0 8 8 0 50
Total 0 16 16 0 100
Mainstreaming Disaster Risk Reducti| Yes 0 7 7 0 44
(DRR) No 0 9 9 0 56
Total 0 16 16 0 100
School Disaster Preparedness and Yes 0 11 11 0 69
Response Training No 0 5 5 0 31
Total 0 16 16 0 100
. - Yes 0 6 6 0 38
Dzondrire Safety Training No 0 10 10 0 63
Total 0 16 16 0 100
Yes 0 15 15 0 94
Others No 0 1 1 0 6
Total 0 16 16 0 100
BUMTHANG DZONGKHAG
Respondents
Dzongkhagdisaster management focal Persons an|
Training Gewogdisaster management committee members
Gender (counts) Total %
Female Male Female Male
CommunityBased Disaster Risk | Yes 1 8 9 50 80
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Management (CBDRM) | No 1 2 3 50 20
Total 2 10 12 100 100

Mainstreaming Disaster Risk Reducti| Yes 1 6 7 50 60
(DRR) No 1 4 5 50 40
Total 2 10 12 100 100

School Disaster Preparedness and Yes 2 8 10 100 80
Response Training No 0 2 2 0 20
Total 2 10 12 100 100

. . Yes 0 3 3 0 30
Dzongrire Safety Training NO 5 = 9 100 )
Total 2 10 12 100 100

Others Yes 1 9 10 50 90
No 1 1 2 50 10
Total 2 10 12 100 100

TablexxCount and percentagel@fongkhatjsaster management focal PersonSanddjsaster management
committeemembers who participated in awareness activities

PUNAKHA DZONGKHAG

Awareness Activities

Respondents

Dzongkhagdisaster management focal Persons an|
Gewogdisaster management committee members

Gender (counts) Total %

Female Male Female Male

. Yes 4 7 11 80 47

Mock drill NoO 1 8 9 0 53
Total 5 15 20 100 100

Yes 4 6 10 80 40

Workshops No 1 9 10 20 60
Total 5 15 20 100 100

Meetings Yes 3 7 10 60 47
No 2 8 10 40 53
Total 5 15 20 100 100

Others Yes 5 14 19 100 93

No 0 1 1 0 7
Total 5 15 20 100 100

WANGDUE PHODRANG DZONGKHAG
Respondents

Awareness Activities

Dzongkhagdisaster management focal Persons anj
Gewogdisaster management committee members

Gender (counts) Total %

Female Male Female Male

S
Total 0 16 16 0 100

No 0 6 6 0 38

Workshops Yes 0 10 10 0 63
Total 0 16 16 0 100

Meetings No 0 2 2 0 25

9 Yes 0 12 12 0 75
Total 0 16 16 0 100

No 0 0 0 0 0

Others Yes 0 0 0 0 0
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Total | 0 | 0 | o [ o ] 0
BUMTHANG DZONGKHAG
Respondents
Dzongkhagdisaster management focal Persons an|
Awareness Activities Gewogdisaster management committee members
Gender (counts) Total %
Female Male Female Male
. No 0 5 5 0 50
Mock drill Yes 2 5 7 100 50
Total 2 10 12 100 100
No 1 6 7 50 60
Workshops Yes 1 4 5 50 40
Total 2 10 12 100 100
Meetings No 0 4 4 0 40
Yes 2 6 8 100 60
Total 2 10 10 100 100
Others No 1 9 10 50 90
Yes 1 1 2 50 10
Total 2 10 12 100 100

Tablexxi Count and percentagetbé opinions obzongkhatjsaster management focal PersonSanddjsaster
management committee memberthe usefulness of awareness activities

PUNAKHA DZONGKHAG

Respondents
Dzongkhagdisaster management focal Persons an
Gewogdisaster management committee members
Gender (counts) %

Female | Male Total Female]| Male

Usefulness of Mock drill

Not relevant 4 5 9 80 33
Not useful 0 0 0 0 0
Useful 0 6 6 0 40
Very useful, relevant and applicable 1 4 5 20 27
Total 5 15 20 100 100
Usefulness of Workshops
Not relevant 3 4 7 60 27
Not useful 0 0 0 0 0
Useful 1 5 6 20 33
Very useful, relevant and applicable 1 6 7 20 40
Total 5 15 20 100 100
Usefulness of Meetings
Not relevant 2 5 7 40 33
Not useful 0 0 0 0 0
Useful 1 4 5 20 27
Very useful, relevant and applicable 2 6 8 40 40
Total 5 15 20 100 100

Usefulness of Other Awareness Activities
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Not relevant 5 14 19 100 93
Not useful 0 0 0 0 0
Useful 0 0 0 0 0
Very useful, relevant and applicable 5 14 19 100 93
Total 5 15 20 100 100
WANGDUE PHODRANG DZONGKHAG
Respondents
Dzongkhagdisaster management focal Persons an
Gewogdisaster management committee members
Gender (counts) %
Total
Female | Male Female| Male
Usefulness of Mock drill
Not relevant 0 5 5 0 31
Not useful 0 0 0 0 0
Useful 0 5 5 0 31
Very useful, relevant and applicable 0 6 6 0 38
Total 0 16 16 0 100
Usefulness of Workshops
Not relevant 0 5 5 0 31
Not useful 0 0 0 0 0
Useful 0 4 4 0 25
Very useful, relevant and applicable 0 7 7 0 44
Total 0 16 16 0 100
Usefulness of Meetings
Not relevant 0 6 6 0 38
Not useful 0 0 0 0 0
Useful 0 5 5 0 31
Very useful, relevant and applicable 0 5 5 0 31
Total 0 16 16 0 100
Usefulness of Other Awareness Activities
Not relevant 0 0 0 0 0
Not useful 0 0 0 0 0
Useful 0 0 0 0 0
Very useful, relevant and applicable 0 0 0 0 0
Total 0 0 0 0 0

BUMTHANG DZONGKHAG

Respondents

Dzongkhagdisaster management focal Persons an|

Gewogdisaster management committee members
Gender (counts) %

Female | Male Total Female| Male

Usefulness of Mock drill
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Not relevant 0 5 5 0 50
Not useful 0 0 0 0 0
Useful 2 3 5 100 30
Very useful, relevant and applicable 0 2 2 0 20
Total 2 10 12 100 100
Usefulness of Workshops
Not relevant 1 6 7 50 60
Not useful 0 0 0 0 0
Useful 1 2 3 50 20
Very useful, relevant and applicable 0 2 2 0 20
Total 2 10 12 100 100
Usefulness of Meetings
Not relevant 0 4 4 0 40
Not useful 0 0 0 0 0
Useful 2 4 6 100 40
Very useful, relevant and applicable 0 2 2 0 20
Total 2 10 12 100 100
Usefulness of Other Awareness Activities
Not relevant 1 9 10 50 90
Not useful 0 0 0 0 0
Useful 1 1 2 50 10
Very useful, relevant and applicable 0 0 0 0 0
Total 2 10 12 100 100

Tablexxii Count and percentagéDzongkhalisaster management focal PersonS&anadgjsaster management
committee membeable to prioritize, plan and implement measures to reduce human and material losses from potential

GLOFs
PUNAKHA DZONGKHAG
Respondents
Dzongkhagdisaster management focal Persons an|
Ability to: Gewogdisaster management committee members
Gender (counts) Total %
Female Male Female Male
No 1 4 5 20 27
Prioritize Dondt 2 0 2 40 0
Yes 2 11 13 40 73
Total 5 15 20 100 100
No 0 5 5 0 33
Plan Donot 2 2 4 40 13
Yes 3 8 11 60 53
Total 5 15 20 100 100
No 0 5 5 0 33
Implement Donot 3 3 6 60 20
Yes 2 7 9 40 47




Total [ 5 [ 15 ] 20 [ 100 [ 100
WANGDUE PHODRANG DZONGKHAG
Respondents
Dzongkhagdisaster management focal Persons an|
Ability to: Gewogdisaster management committee members
Gender (counts) Total %
Female Male Female Male
No 0 3 3 0 19
Prioritize Donot 0 3 3 0 19
Yes 0 10 10 0 63
Total 0 16 16 0 100
No 0 3 3 0 19
Plan D o nkdaw 0 1 1 0 6
Yes 0 12 12 0 75
Total 0 16 16 0 100
No 0 3 3 0 19
Implement Dondt 0 6 6 0 38
Yes 0 7 7 0 44
Total 0 16 16 0 100
BUMTHANG DZONGKHAG
Respondents
Dzongkhagdisaster management focal Persons an
Ability to: Gewogdisastermanagement committee members
Gender (counts) Total %
Female Male Female Male
No 1 1 2 50 10
Prioritize Donot 0 2 2 0 20
Yes 1 7 8 50 70
Total 2 10 12 100 100
No 1 0 1 50 0
Plan Donodt 0 2 2 0 20
Yes 1 8 9 50 80
Total 2 10 12 100 100
No 1 1 2 50 10
Implement Donodt 0 2 2 0 20
Yes 1 7 8 50 70
Total 2 10 12 100 100

Tablexxiii Count and percentagéDzongkhatjsaster management focal PersonSanadjsaster management
committee membeispinions on whether disaster management guidelines and frameworks support climate change
adaptation efforts

PUNAKHA DZONGKHAG

Respondents
Dzongkhatisaster management focal Person&anag
disaster management committee members
Gender (counts) Total %

Female Male Female Male
Do you think that theisaster No 0 1 1 0 7
management guidelinesand | Do n 6t 5 3 8 100 20
frameworks support climate
change adapta%gn efforts? Yes 0 11 11 0 73

Total 5 15 20 100 100

WANGDUE PHODRANG DZONGKHAG
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Respondents
Dzongkhagdisaster management focal Persons anj
Gewogdisaster management committee members

Gender (counts) Total %
Female Male Female Male
Do you think that theisaster No 0 0 0 0 0
management guidelinesand | Don 6t 0 7 7 0 44
frameworks support climate
changeadaptatigg efforts? Yes 0 9 9 0 o6
Total 0 16 16 0 100

BUMTHANG DZONGKHAG

Respondents
Dzongkhagdisaster management focal Persons anj
Gewogdisaster management committee members

Gender (counts) Total %
Female Male Female Male
Do you think that theisaster No 0 0 0 0 0
management guidelinesand | Don 6t 0 5 5 0 50
frameworks support climate
change adaptal?ilgn efforts? Yes 2 5 7 100 50
Total 2 10 12 100 100
TablexxivRespondent sd profile

GASA DZONGKHAG

Frequency Percent
Gender Female 2 18.2
Male 9 81.8
Total 11 100.0
Literacy III.iterate 0 0
Literate 11 100.0
Total 11 100.0
TablexxvParticipation in disaster related awarenasshop
GASA DZONGKHAG
Respondents
Dzongkhagdisaster management focal
Persons andGewogdisaster management
committee members
Gender %
(counts)
Total Femal
Female | Male e Male
Have you participated in disaster related No 2 9 11 100 100
awareness worksHbp Yes 0 0 0 0 0
Total 2 9 11 100 100
Have you participated in GLOF and early No 2 9 11 100 100
warning sensitization training/worksfRop Yes 0 0 0 0 0
Total 2 9 11 100 100
- . . No 2 9 11 100 100
Have you participated in any mock@rill Yes ) 0 ) ) )
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Total 2 9 11 100 100
Have you attended any training or workshogq No 2 9 11 100 100
outside Bhutéeh Yes 0 0 0 0 0
Total 2 9 11 100 100
. . No 2 9 11 100 100
Have you been trained in CBDRM Yes ) 0 ) ) )
Total 2 9 11 100 100

TablexxviDisaster management plans in place

GASA DZONGKHAG

Respondents

Dzongkhagdisaster management focal Persons anBewog
disaster management committee members

Gender (counts) Total %
Female Male Female Male
Community DMP 2 5 7 100 56
GewogMP 0 3 3 0 33
DzongkhdgMP 0 1 1 0 11
Total 2 9 11 100 100

TablexxviiRequirements of women and disaster management plans

GASA DZONGKHAG

Respondents
Dzongkhagdisaster management focal
Persons andGewogdisaster management
committee members
Gender %
(counts)
Total Femal
Female | Male e Male
- . No 2 1 3 100 11
In your opinion, does the disaster managem Don G
plan address the requirements of women KNOW 0 1 1 0 11
adequately? Yes 0 7 7 0 78
Total 2 9 11 100 100
Do you think that the guidelines and DNOO — 2 2 4 100 22
frameworks support the climate change KNOW 0 3 3 0 33
adaptation efforts? Yes ) 7 7 ) )
Total 2 9 11 100 100
No 2 2 4 100 22
Do the disaster management plans considef Do n & 0 > 2 0 29
term climate risk? know
Yes 0 5 5 0 56
Total 2 9 11 100 100
No 2 1 3 100 11
Do you know how to address long term climi Do n & 0 > 2 0 22
risk? know
Yes 0 6 6 0 67
Total 2 9 11 100 100
Do you think that you will be ablepioritize, '@ —t—— 2 4 100 | 22
plan and ir_nplement measure to reduce hum KNOW 0 1 1 0 11
and material losses from potential GLOF? Yes ) 6 3 ) &7

xXXxiii




Total 2 9 11 100 100
No 2 3 5 100 33
Were the trainings and workshops relevant{ Do n & 0 0 0 0 0
your functions or community needs? know
Yes 0 6 6 0 67
Total 2 9 11 100 100
No 2 3 5 100 33
Was the district/community GLOF risk Donéd 0 4 4 0 a4
assessment conducted? know
Yes 0 2 2 0 22
Total 2 9 11 100 100
No 2 2 4 100 22
Are you aware of the GLOF hazaohation Doné 0 > 5 0 29
for your district/community? know
Yes 0 5 5 0 56
Total 2 9 11 100 100
No 0 0 0 0 0
In the high risk zones, are people still Dond 0 0 0 0 0
constructing new houses for settlement? know
Yes 2 9 11 100 100
Total 2 9 11 100 100
No 2 3 5 100 33
Do you think that people are better prepareq Do n & 0 3 3 0 33
deal with natural disaster than 3 years ago?| know
Yes 0 3 3 0 33
Total 2 9 11 100 100
No 2 2 4 100 22
Are there any long term prevention strategief, Do n 0 0 4 4 0 44
GLOF inthe district work plan? know
Yes 0 3 3 0 33
Total 2 9 11 100 100

TablexxviiDisaster management plans in place

GASA DZONGKHAG

Respondents
Dzongkhagdisaster management focal Persons anj
Gewogdisaster management committee members
Gender (counts) Total %
Female Male Female Male
Yes 0 1 1 0 11
Disaster management bill N0~ 2 4 6 100 44
Donot 0 3 3 0 33
Not applicable 0 1 1 0 11
Total 2 9 11 100 100
Yes 0 3 3 0 33
No 2 4 6 100 44
CBDRM Dondt 0 2 2 0 22
Not applicable 0 0 0 0 0
Total 2 9 11 100 100
. Yes 0 2 2 0 22
Sg\r/‘vagsaster management No 5 5 7 100 3
Dondt 0 2 2 0 22
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| Not applicable 0 0 0 0 0
Total 2 9 11 100 100
Yes 0 2 2 0 22
Dzongkhatisastemanagemen No 2 5 7 100 56
plan Donodt 0 2 2 0 22
Not applicable 0 0 0 0 0
Total 2 9 11 100 100
Yes 0 5 5 0 56
Schooldisaster management No 2 2 4 100 22
plan Donodt 0 2 2 0 22
Not applicable 0 0 0 0 0
Total 2 9 11 100 100
Yes 0 3 3 0 33
Sectordisaster management No 2 3 5 100 33
plan Dondt 0 3 3 0 33
Not applicable 0 0 0 0 0
Total 2 9 11 100 100
Yes 0 0 0 0 0
Any others No 2 7 9 100 78
Dondt 0 2 2 0 22
Not applicable 0 0 0 0 0
Total 2 9 11 100 100
TablexxixParticipation in the development of disaster management plans
GASA DZONGKHAG
Respondents
Dzongkhagdisaster management focal
Persons andGewogdisaster management
committee members
Gender %
(counts)
Total Femal
Female | Male e Male
No 2 4 6 100 44
Have you taken part in the developmentofg Do n 8 0 0 0 0 0
disaster management plans? know
Yes 0 5 5 0 56
Total 2 9 11 100 100
No 2 0 2 100 0
Do you think such plans are useful? Don o 0 2 2 0 22
know
Yes 0 7 7 0 78
Total 2 9 11 100 100
No 2 2 4 100 22
Do you think that the plans are implemented Do n 8
successfully? know 0 4 4 0 44
Yes 0 3 3 0 33
Total 2 9 11 100 100

Tablexxx Responsiveness in the event of a disaster
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GASA DZONGKHAG

Respondents
Dzongkhagdisaster management focal
Persons andGewogdisaster management
committee members

Gender (counts) %
Female | Male Total Fe;nal Meal
. Fully prepared 0 3 3 0 33
Bgoynoukaf;nggat y0l(J)rr is Partially prepared 0 4 4 0 44
gkhag/Gevesgt : Beginning to prepare 0 1 1 0 11
prepared to respond in the
event of a disaster? Not prepared at all 0 0 0 0 0
Dondt know 2 1 3 100 11
Total 2 9 11 100 100

TablexxxiAwareness on Natioraisaster Risk Management Framework (NDRMF)

GASA DZONGKHAG

Respondents
Dzongkhagdisaster management focal Persons and
Gewogdisaster management committee members
Gender (counts) %
Female | Male Total Fe;nal Male
Are you aware of the National Mﬁsmg (1) (6) (; 500 :7
Disaster Risk Management o
Eramework? Not applicable 0 0 0 0 0
Yes 1 3 4 50 33
Total 2 9 11 100 100
Are you aware of the district Missing 0 0 0 0 0
hazard zonation map for N~0 0 5 5 0 56
GLOE? Dondt Kk 0 0 0 0 0
Yes 2 4 6 100 44
Total 2 9 11 100 100
Are you aware of the circular { Missing 0 0 0 0 0
land use based on theongkha| No 0 3 3 0 33
hazard zonation map for Dondt Kk 0 0 0 0 0
GLOF? Yes 2 6 8 100 67
Total 2 9 11 100 100
Missing
Are you aware dife early No 0 1 1 0 11
warning systems beinginstalll Don 6t k 0 0 0 0 0
Yes 2 8 10 100 89
Total 2 9 11 100 100
Did the committee identify saf Missing 0 0 0 0 0
evacuation area for the NNO 0 4 4 0 44
community? Dondt k 0 1 1 0 11
Yes 2 4 6 100 44
Total 2 9 11 100 100
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Tablexxxiilncorporation of longerm climate risk planning into ongoing DRM responsibilities

PUNAKHA DZONGKHAG

Respondents
Dzongkhagdisaster management focal Persons anj
Gewogdisaster management committee members

Gender (counts) Total %
Female Male Female Male
Do you incorporate lorgrm No 1 5 6 20 33
climate risk planning intoyoury Do n 6 t 4 6 10 80 40
ongoing DRM responsibilities
yoSr pr%ject are’asp Yes 0 4 4 0 21
Total 5 15 20 100 100
WANGDUE PHODRANG DZONGKHAG
Respondents
Dzongkhagdisaster management focal Persons an|
Gewogdisaster management committee members
Gender (counts) Total %
Female Male Female Male
Do you incorporate lorAgrm No 0 6 6 0 38
climate risk planning intoyoury Do n 6 t 0 4 4 0 25
ongoing DRM responsibilities
yogr pr%ject areasp Yes 0 6 6 0 38
Total 0 16 16 0 100

BUMTHANG DZONGKHAG

Respondents
Dzongkhagdisaster management focal Persons anj
Gewogdisaster management committee members

Gender (counts) Total %
Female Male Female Male
Do you incorporate loAgrm No 0 1 1 0 10
climate risk planning intoyourr, Do n ot 1 8 9 50 80
ongoing DRM responsibilities
yogr pr%ject areasp Yes 1 1 2 20 10
Total 2 10 12 100 100
TablexxxiiiDisaster management plans in place
PUNAKHA DZONGKHAG
Respondents
Dzongkhagdisaster management focal Persons an|
Gewogdisaster management committee members
Gender (counts) Total %
Female Male Female Male
Missing 0 0 0 0 0
. No 0 4 4 0 27
Community DMP Dondt 3 4 7 60 27
Yes 2 7 9 40 47
Total 5 15 20 100 100
Missing 0 0 0 0 0
GewogMP No 1 4 5 20 27
Donodt 2 7 9 40 47
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| Yes 2 4 6 40 27
Total 5 15 20 100 100
Missing 0 0 0 0 0
No 0 3 3 0 20
DzongkhagMP Dondt 3 8 11 60 53
Yes 2 4 6 40 27
Total 5 15 20 100 100
WANGDUE PHODRANG DZONGKHAG
Respondents
Dzongkhagdisaster management focal Persons an
Gewogdisaster management committee members
Gender (counts) Total %
Female Male Female Male
Missing 0 3 3 0 19
. No 0 5 5 0 31
Community DMP Dondt 0 3 3 0 19
Yes 0 5 5 0 31
Total 0 16 16 0 100
Missing 0 5 5 0 31
No 0 4 4 0 25
GewogMP Donot 0 3 3 0 19
Yes 0 4 4 0 25
Total 0 16 16 0 100
Missing 0 4 4 0 25
No 0 2 2 0 13
DzongkhaaMP Dondt 0 3 3 0 19
Yes 0 7 7 0 44
Total 0 16 16 0 100
BUMTHANG DZONGKHAG
Respondents
Dzongkhagdisaster management focal Persons an|
Gewogdisaster management committeenembers
Gender (counts) Total %
Female Male Female Male
Missing 0 1 1 0 10
. No 1 4 5 50 40
Community DMP Donbt 1 1 2 50 10
Yes 0 4 4 0 40
Total 2 10 12 100 100
Missing 0 3 3 0 30
No 1 6 7 50 60
GewagMP Donbt 1 1 2 50 10
Yes 0 0 0 0 0
Total 2 10 12 100 100
Missing 0 2 2 0 20
No 0 4 4 0 40
DzongkhdaMP Don &t 0 1 1 0 10
Yes 2 3 5 100 30
Total 2 10 12 100 100
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TablexxxivAwareness of roles and responsibilities in a disiasition

PUNAKHA DZONGKHAG

Respondents
Dzongkhagdisaster management focal Persons anj
Gewogdisaster management committee members
Gender (counts) Total %
Female Male Female Male
Are you aware of your roles a No 2 1 3 40 7
responsibilities in a disaster | Candt ¢ 2 7 9 40 47
situation? Yes 1 7 8 20 47
Total 5 15 20 100 100
WANGDUE PHODRANG DZONGKHAG
Respondents
Dzongkhagdisaster management focal Persons an|
Gewogdisaster management committee members
Gender (counts) Total %
Female Male Female Male
Are you aware of your roles a No 0 2 2 0 13
responsibilitiesina disaster [ Candt g 0 2 2 0 13
situation? Yes 0 12 12 0 75
Total 0 16 16 0 100
BUMTHANG DZONGKHAG
Respondents
Dzongkhagdisaster management focal Persons ani
Gewogdisaster management committee members
Gender (counts) Total %
Female Male Female Male
Are you aware of your roles a No 0 0 0 0 0
responsibilities in a disaster Candt 0 4 4 0 40
situation? Yes 2 6 8 100 60
Total 2 10 12 100 100
TablexxxvAssessment of to what extent the needs of different groups are addressed
PUNAKHA DZONGKHAG
Respondents
Dzongkhagdisaster management focal Persons anj
Needs of: Gewogdisaster managementommittee members
Gender (counts) Total %
Female Male Female Male
Don't know 0 0 0 0 0
Men Fully addressed 3 8 11 60 53
Not at all addressed 2 3 5 40 20
Partially addressed 0 4 4 0 27
Total 5 15 20 100 100
Don't know 0 0 0 0 0
Women Fullyaddressed 1 5 6 20 33
Not at all addressed 2 3 5 40 20
Partially addressed 2 7 9 40 47
Total 5 15 20 100 100
Don't know 0 0 0 0 0
Boys Fully addressed 0 8 8 0 53
Not at all addressed 3 3 6 60 20
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| Partially addressed 2 4 6 40 27
Total 5 15 20 100 100
Don't know 0 0 0 0 0
Girls Fully addressed 0 5 5 0 33
Not at all addressed 3 3 6 60 20
Partially addressed 2 7 9 40 47
Total 5 15 20 100 100
WANGDUE PHODRANG DZONGKHAG
Respondents
Dzongkhagdisaster management focal Persons an
Needs of: Gewogdisaster management committee members
Gender (counts) Total %
Female Male Female Male
Don't know 0 2 2 0 13
Men Fully addressed 0 9 9 0 56
Not at all addressed 0 2 2 0 13
Partially addressed 0 3 3 0 19
Total 0 16 16 0 100
Don't know 0 2 2 0 13
Women Fully addressed 0 5 5 0 31
Not at all addressed 0 3 3 0 19
Partially addressed 0 6 6 0 38
Total 0 16 16 0 100
Don't know 0 2 2 0 13
Boys Fully addressed 0 8 8 0 50
Not at all addressed 0 3 3 0 19
Partially addressed 0 3 3 0 19
Total 0 16 16 0 100
Don't know 0 2 2 0 13
Girls Fully addressed 0 5 5 0 31
Not at all addressed 0 4 4 0 25
Partially addressed 0 5 5 0 21
Total 0 16 16 0 100
BUMTHANG DZONGKHAG
Respondents
Dzongkhagdisaster management focal Persons anj
Needs of: Gewogdisaster management committee members
Gender (counts) Total %
Female Male Female Male
Don't know 0 2 2 0 20
Men Fully addressed 2 6 8 100 60
Not at all addressed 0 0 0 0 0
Partiallyaddressed 0 2 2 0 20
Total 2 10 12 100 100
Don't know 0 2 2 0 20
Women Fully addressed 2 1 3 100 10
Not at all addressed 0 1 1 0 10
Partially addressed 0 6 6 0 60
Total 2 10 12 100 100
Don't know 0 2 2 0 20
Boys Fully addressed 2 4 6 100 40
Not at all addressed 0 0 0 0 0
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| Partially addressed 0 4 4 0 40

Total 2 10 12 100 100

Don't know 0 2 2 0 20
Girls Fully addressed 2 2 4 100 20

Not at all addressed

Partially addressed 0 6 6 0 60

Total 2 10 12 100 100

TablexxxviAwareness level of vulnerability and risk assessment

PUNAKHA DZONGKHAG

Respondents

Dzongkhagdisaster management focal Persons an|
Gewogdisaster management committee members

Gender (counts) Total %
Female Male Female Male
How do you rate the awarene| Mls_smg 0 1 1 0 !
. . High 1 7 8 20 47
level of vulnerability and risk 2
. 4 Medium 2 6 8 40 40
assessment in your communit Cow 5 1 3 20 =
after the implementation of th Same as
i ?
project? before 0 0 0 0 0
Total 5 15 20 100 100
WANGDUE PHODRANG DZONGKHAG
Respondents
Dzongkhagdisaster management focal Persons an|
Gewogdisaster management committee members
Gender (counts) Total %
Female Male Female Male
How do you rate the awarene; M|§S|ng 0 3 3 0 19
o , High 0 6 6 0 38
level of vulnerabilitgnd risk Medium ) 3 6 0 38
assessment in your communit L ) 1 1 0 5
after the implementation of the S ow
project? ame as 0 0 0 0 0
before
Total 0 16 16 0 100
BUMTHANG DZONGKHAG
Respondents

Dzongkhagdisaster management focal Persons anj
Gewogdisaster management committee members

Gender (counts) Total %
Female Male Female Male
Missing 0 3 3 0 30
How do you rate the awarene| Hiah 1 3 2 50 30
level of vulnerability and risk 9
. . Medium 1 4 5 50 40
assessment in your communit Low 0 ) 0 ) )
after the implementation tife Same as
ject?
projec before 0 0 0 0 0
Total 2 10 12 100 100
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TablexxxviiLevel of awareness on the enforcement of circular about the land use Ga&#e lvezard zonation
mapping issued by MoHCA

PUNAKHA DZONGKHAG

Respondents

Dzongkhagdisaster management focal Persons anj
Gewogdisaster management committee members

Gender (counts) Total %
Female Male Female Male
Missing 0 1 1 0 7
Your level of awareness on th -
enforcement of circular about ngh 0 6 6 0 49
Medium 2 7 9 40 47
the land use pased on_GL_OF Low 3 1 Z 60 =
hazard zonation mapping iss Same as
by MoHCA? before 0 0 0 0 0
Total 5 15 20 100 100
WANGDUE PHODRANG DZONGKHAG
Respondents
Dzongkhagdisaster management focal Persons ani
Gewogdisaster management committee members
Gender (counts) Total %
Female Male Female Male
Your level of awareness on th Ml_lis-,smg 0 0 0 0 0
: igh 0 9 9 0 56
enforcement of circular about Medium 0 5 5 0 31
the land use based on G_LOF Low ) 5 5 ) 13
hazardzonation mapping issu Same as
by MoHCA? bafore 0 0 0 0 0
Total 0 16 16 0 100
BUMTHANG DZONGKHAG
Respondents

Dzongkhagdisaster management focal Persons an
Gewogdisastermanagement committee members

Gender (counts) Total %
Female Male Female Male
Missing 0 3 3 0 30
Your level of awareness on th -
: High 1 1 2 50 10
enforcement of circular about Medium 1 6 7 0 60
the land use based on GLOF Cow ) ) 0 ) )
hazard zonation mapping iss Same as
?
by MoHCA* before 0 0 0 0 0
Total 2 10 12 100 100
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TablexxxviiDzongkhagcorporating Disaster Risk Reduction (DRR) and Climate Change Adaptation (CCA) activities
into its annual andyearmplans

PUNAKHA DZONGKHAG

Respondents
Dzongkhagdisaster management focal
Persons
Gender
(counts) %
Total Eemal
Female | Male e Male
Dong 4 0 0 0 0
Annual Plan know
No 3 6 9 60 40
Yes 2 9 11 40 60
DRR Total 5 15 20 100 100
pong o 0 0 0 0
. now
Does youDzongkhag Five-Year Plan—c o 1 ) 9 50 53
incorpo_rate Disaster Risk Yes 2 7 11 30 47
Reduction (DRR)and Total 5 15 | 20 | 100 | 100
Climate Change Adaptati CCA T AnnualPlan | Do n &
(CCA) activities intpour KNOW 0 0 0 0 0
annual and-gear plans? No 7 8 R 80 53
Yes 1 7 8 20 47
Total 5 15 20 100 100
FiveYear Plann. Do n § 0 0 0 0 0
know
No 2 10 12 40 67
Yes 3 5 8 60 33
Total 5 15 20 100 100
WANGDUE PHODRANG DZONGKHAG
Respondents
Dzongkhagdisaster management focal
Persons
Gender
(counts) %
Total Eemal
Female | Male e Male
pong o 2 2 0 13
now
Annual Plan No 0 1 1 0 3
Yes 0 13 13 0 81
Does youDzongkhag DRR Total — 0 16 16 0 100
incorporate Disaster Risk KNOW 0 5 5 0 31
Reduction (DRR) and FiveYear Plan No 0 Z Z 0 55
Climate Change Adaptatio Yes 0 7 7 0 ai
(CCA) activities into your Total 0 16 16 ) 100
annual and-gear plans? 3
CCA | AnnualPlan| Don @ 0 > > 0 13
know
No 0 1 1 0 6
Yes 0 13 13 0 81
Total 0 16 16 0 100
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FiveYear Planf Do n @
KNOW 0 0 31
No 0 4 4 0 25
Yes 0 7 7 0 44
Total 0 16 16 0 100
BUMTHANG DZONGKHAG
Respondents
Dzongkhagdisaster management focal
Persons
Gender
(counts) %
Total Femal
Female | Male e Male
Dongd 3 3 0 30
Annual Plan know
No 0 2 2 0 20
Yes 2 5 7 100 50
DRR Total 2 10 12 100 100
EO na 1 5 6 50 50
. now
Does youiDzongkhag FiveYear Plan No 0 1 1 0 10
T B S
- . Total 2 10 12 100 100
Climate Change Adaptati CCA T AnnualPlan | Do n &
(CCA) activities into your KNOW 0 3 3 0 30
annual and-gear plans? No ) 3 3 ) 30
Yes 2 4 6 100 40
Total 2 10 12 100 100
FiveYear Planf Do n @ 1 5 6 50 50
know
No 0 2 2 0 20
Yes 1 3 4 50 30
Total 2 10 12 100 100

TablexxxixGewadgcorporating Disaster Risk Reduction (DRR) and Climate Change Adaptation (CCA) activities into its
annual and-gear plans

PUNAKHA DZONGKHAG
Respondents
Gewogdisaster management committee
members
Gender
(counts) %
Total Femal
Female | Male e Male
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