
Bhutan Analytics Consulting Services (BACS) 
 

 

 

 

 

 

QUALITATIVE -BASED SURVEY OF AWARENESS, PREPAREDNESS AND 

RESPONSE CAPACITIES RELATED TO CLIMATE C HANGE -INDUCED 

RISKS AND VULNERABIL ITIES  FROM GLOF, AND THE 

DOCUMENTATION OF LES SONS LEARNT AND EXPERIENCES  

 

 

 

 

Submitted to the Department of Disaster Management 

Ministry of Home and Culture Affairs 

Thimphu, Bhutan 

 

 

 

 

Sonam Tshering (PhD) 

 

 

 

 

 



i 
 

TABLE  OF CONTENTS  

 
LIST OF FIGURES ............................................................................................................................................................. iii 

LIST OF TABLES ................................................................................................................................................................ iii 

MODELS ................................................................................................................................................................................ vi 

STATISTICAL INFERENCES ....................................................................................................................................... vii 

LIST OF CHARTS ............................................................................................................................................................. viii 

ACRONYMS, ABBREVIATIONS AND A GLOSSARY OF BHUTANESE TERMS ..................................... ix 

ACKNOWLEDGEMENTS ............................................................................................................................................... x 

I. INTRODUCTION ...................................................................................................................................................... 1 

1.1 Project Description and Development Context ............................................................................................ 2 

1.1.1 Project Start and Duration ............................................................................................................................ 2 

1.1.2 Problems that the Project Sought to Address ........................................................................................... 2 

1.2 Assessment ............................................................................................................................................................ 3 

1.2.1 Purpose of the Assessment ........................................................................................................................... 3 

1.2.1.1 Awareness Assessment Question ....................................................................................................... 3 

1.2.1.2 Preparedness Assessment Question ................................................................................................... 3 

1.2.1.3 Response capacity Assessment Question .......................................................................................... 3 

1.3 Limitation of the Study ....................................................................................................................................... 4 

1.4 Assessment Report Structure ............................................................................................................................ 4 

II . METHODOLOGY OF THE ASSESSMENT ..................................................................................................... 5 

2.1 Sampling Procedure ............................................................................................................................................. 6 

2.2 Missing Data Imputation .................................................................................................................................... 7 

2.3 Data Analysis and Estimation Method ............................................................................................................ 7 

III.  DATA ANALYSIS AND INFERENCE ON DISASTER AWARENESS, PREPAREDNESS AND 

RESPONSE CAPACITY ASSESSMENT ....................................................................................................................... 9 

3.1 National Level ...................................................................................................................................................... 9 

3.1.1 Data Analysis .................................................................................................................................................... 9 

3.1.2 Descriptive Statistics ....................................................................................................................................... 9 

3.2 Higher Order Analysis and Modeling ............................................................................................................ 15 

3.2.1 Inference ......................................................................................................................................................... 15 

3.2.1.1 Awareness .............................................................................................................................................. 15 

3.2.1.2 Preparedness ......................................................................................................................................... 18 



ii 
 

3.2.1.3 Response Capacities ............................................................................................................................ 20 

3.3 Dzongkhag and Gewog level ........................................................................................................................... 21 

3.3.1 Data Analysis .................................................................................................................................................. 21 

3.3.2 Descriptive Statistics ..................................................................................................................................... 21 

3.4 Higher Order Analysis and Modeling ............................................................................................................ 25 

3.4.1 Inference ......................................................................................................................................................... 25 

3.4.1.1 Awareness .............................................................................................................................................. 25 

3.4.1.2 Preparedness ......................................................................................................................................... 29 

3.4.1.3 Response Capacities ............................................................................................................................ 32 

3.5 Community Level .............................................................................................................................................. 35 

3.5.1 Data Analysis .................................................................................................................................................. 35 

3.5.2 Descriptive Statistics ..................................................................................................................................... 35 

3.6 Higher Order Analysis and Modeling ............................................................................................................ 45 

3.6.1 Inference ......................................................................................................................................................... 45 

3.6.1.1 Awareness .............................................................................................................................................. 45 

3.6.1.2 Preparedness ......................................................................................................................................... 48 

3.6.1.3 Response Capacities ............................................................................................................................ 50 

IV. LESSONS LEARNT, EXPERIENCES AND RECOMMENDATIONS .............................................. 53 

V. CONCLUSION .......................................................................................................................................................... 56 

REFERENCES .................................................................................................................................................................... 58 

7 APPENDICES ............................................................................................................................................................. ix 

7.1 TABLES ............................................................................................................................................................... ix 

7.1.1 National Level Tables .................................................................................................................................... ix 

7.1.2 Dzongkhag and Gewog Level Tables ............................................................................................................ xvi 

7.1.3 Community Level Tables ............................................................................................................................ xlv 

7.2 TERMS OF REFERENCE .......................................................................................................................... lxxi 

7.3 QUESTIONNAIRES ................................................................................................................................. lxxix 

7.3.1 Interview Questionnaire for National Level Focal Persons ............................................................ lxxix 

7.3.2 Interview Questionnaire for Dzongkhag and Gewog Focal Persons ............................................... lxxxiii 

7.3.3 Interview Questionnaire for Community Members ...................................................................... lxxxviii 

7.4 ITENERARY .................................................................................................................................................. xciv 

 



iii 
 

LIST OF FIGURES 

FIGURE 1 CONCURRENT TRIANGULATION DESIGN ..................................................................................................... 5 

FIGURE 2IMPLEMENTATION STEPS OF THE CONCURRENT TRIANGULATION DESIGN ....................................... 5 

FIGURE 3 IMPUTATION BY BOOTSTRAP-BASED EM ALGORITHM .............................................................................. 7 

 

LIST OF TABLES 

TABLE I NATIONAL , DZONGKHAG AND GEWOG SAMPLE INFORMATION ................................................................ 6 

TABLE II COMMUNITY SAMPLE INFORMATION ............................................................................................................... 7 

TABLE III RESPONDENTSõ PROFILE .................................................................................................................................. IX  

TABLE IV COUNT AND PERCENTAGE OF NATIONAL LEVEL FOCAL PERSONS ABLE TO OR NOT ABLE TO 

PRIORITIZE, PLAN AND IMPLEMENT MEASURES TO REDUCE HUMAN AND MATERIAL LOSSES FROM 

POTENTIAL GLOFS .................................................................................................................................................... IX  

TABLE V ACCESS TO CLIMATE RISK INFORMATION DATABA SE ................................................................................ IX  

TABLE VI UTILIZATION OF CLIMAT E RISK INFORMATION ......................................................................................... IX  

TABLE VII PARTICIPATION IN ANY SENSITIZATION WORKSHOPS OR TRAININGS ORGANIZED BY DDM ....... X 

TABLE VIII LONG-TERM STRATEGIES OR ACTIVITIES FOR GLOF OR OTHER HAZARDS ..................................... X 

TABLE IX AWARENESS ON DISASTER MANAGEMENT PLANS ...................................................................................... X 

TABLE X DRR, CCA AND SECTOR PLANS/ POLICIES/ ACTIVITIES ............................................................................ XI  

TABLE XI IMPLEMENTATION STATUS OF DISASTER MANAGEMENT PLANS ........................................................... XI  

TABLE XII RESPONSIVENESS IN THE EVENT OF A DISASTER ..................................................................................... XI  

TABLE XIII PREPAREDNESS OF DZONGKHAGS AFTER THE IMPLEMENTATION OF THE PROJECT ................... XII  

TABLE XIV RELEVANCE, EFFECTIVENESS, EFFICIENCY, SUSTAINABILITY, AND IMPACT OF THE AWARENESS 

AND EDUCATION PROGRAMS CARRIED OUT ON THE RISK OF A GLOF ....................................................... XII  

TABLE XV RELEVANCE, EFFECTIVENESS, EFFICIENCY, SUSTAINABILITY, AND IMPACT OF THE PREVENTION 

AND MITIGATION ACTIV ITIES CARRIED OUT ON THE RISK OF GLOF ........................................................ XIII  

TABLE XVI RELEVANCE, EFFECTIVENESS, EFFICIENCY, SUSTAINABILITY, AND IMPACT OF THE RESPONSE 

CAPACITIES ................................................................................................................................................................ XIII  

TABLE XVII OPINIONS ABOUT THE OCCURRENCE OF GLOF ................................................................................ XIV  

TABLE XVIII RESPONDENTSõ PROFILE ......................................................................................................................... XIV  

TABLE XIX COUNT AND PERCENTAGE OF DZONGKHAG DISASTER MANAGEMENT FOCAL PERSONS AND 

GEWOG DISASTER MANAGEMENT COMMITTEE MEMBERS TRAINED IN THE FOLLOWI NG TRAINING  XVI  

TABLE XX COUNT AND PERCENTAGE OF DZONGKHAG DISASTER MANAGEMENT FOCAL PERSONS AND 

GEWOG DISASTER MANAGEMENT COMMITTEE MEMBERS WHO PARTICIPATED IN AWARENESS 

ACTIVITIES ................................................................................................................................................................ XVII  

TABLE XXI COUNT AND PERCENTAGE OF THE OPINIONS OF DZONGKHAG DISASTER MANAGEMENT FOCAL 

PERSONS AND GEWOG DISASTER MANAGEMENT COMMITTEE MEMBERS ON THE USEFULNESS OF 

AWARENESS ACTIVITIES ....................................................................................................................................... XVIII  

TABLE XXII COUNT AND PERCENTAGE OF DZONGKHAG DISASTER MANAGEMENT FOCAL PERSONS AND 

GEWOG DISASTER MANAGEMENT COMMITTEE MEMBERS ABLE TO PRIORITIZE, PLAN AND IMPLEMENT 

MEASURES TO REDUCE HUMAN AND MATERIAL LOSSES FROM POTENTIAL GLOFS ................................. XX 

TABLE XXIII COUNT AND PERCENTAGE OF DZONGKHAG DISASTER MANAGEMENT FOCAL PERSONS AND 

GEWOG DISASTER MANAGEMENT COMMITTEE MEMBERSõ OPINIONS ON WHETHER DISASTER 



iv 
 

MANAGEMENT GUIDELINE S AND FRAMEWORKS SUPPORT CLIMATE CHANGE ADAPTATION EFFORTS

...................................................................................................................................................................................... XXI  

TABLE XXIV RESPONDENTSõ PROFILE ........................................................................................................................ XXII  

TABLE XXV PARTICIPATION IN DISASTER RELATED AWARENESS WORKSHOP ................................................. XXII  

TABLE XXVI DISASTER MANAGEMENT PLANS IN PLACE ....................................................................................... XXIII  

TABLE XXVII REQUIREMENTS OF WOMEN AND DISASTER MANAGEMENT PLANS .......................................... XXIII  

TABLE XXVIII DISASTER MANAGEMENT PLANS IN PLACE .................................................................................... XXIV  

TABLE XXIX PARTICIPATION IN THE DEVELOPMENT OF DISASTER MANAGEMENT PLANS .......................... XXV 

TABLE XXX RESPONSIVENESS IN THE EVENT OF A DISASTER .............................................................................. XXV 

TABLE XXXI AWARENESS ON NATIONAL DISASTER RISK MANAGEMENT FRAMEWORK (NDRMF) ........ XXVI  

TABLE XXXII INCORPORATION OF LONG-TERM CLIMATE RISK PLANNING INTO ONGOING DRM 

RESPONSIBILITIES ................................................................................................................................................ XXVII  

TABLE XXXIII DISASTER MANAGEMENT PLANS IN PLACE .................................................................................. XXVII  

TABLE XXXIV AWARENESS OF ROLES AND RESPONSIBILITIES IN A DISASTER SITUATION............................ XXIX  

TABLE XXXV ASSESSMENT OF TO WHAT EXTENT THE NEEDS OF DIFFERENT GROUPS ARE ADDRESSED XXIX  

TABLE XXXVI AWARENESS LEVEL OF VULNERABILITY AND RISK ASSESSMENT .............................................. XXXI  

TABLE XXXVII LEVEL OF AWARENESS ON THE ENFORCEMENT OF CIRCULAR ABOUT THE LAND USE BASED 

ON GLOF HAZARD ZONATION MAPPING ISSUED BY MOHCA ................................................................ XXXII  

TABLE XXXVIII DZONGKHAG INCORPORATING DISASTER RISK REDUCTION (DRR) AND CLIMATE CHANGE 

ADAPTATION (CCA) ACTIVITIES INTO ITS ANNUAL AND 5-YEAR PLANS .............................................. XXXIII  

TABLE XXXIX GEWOG INCORPORATING DISASTER RISK REDUCTION (DRR) AND CLIMATE CHANGE 

ADAPTATION (CCA) ACTIVITIES INTO ITS ANNUAL AND 5-YEAR PLANS .............................................. XXXIV  

TABLE XL RELEVANCE, EFFECTIVENESS, EFFICIENCY, SUSTAINABILITY, AND IMPACT OF THE AWARENESS 

AND EDUCATION PROGRAMS CARRIED OUT ON THE RISK OF A GLOF ................................................ XXXVI  

TABLE XLI RELEVANCE, EFFECTIVENESS, EFFICIENCY, SUSTAINABILITY, AND IMPACT OF THE PREVENTION 

AND MITIGATION ACTIV ITIES CARRIED OUT ON THE RISK OF GLOF ................................................... XXXIX  

TABLE XLII RELEVANCE, EFFECTIVENESS, EFFICIENCY, SUSTAINABILITY, AND IMPACT OF THE RESPONSE 

CAPACITIES ................................................................................................................................................................. XLI  

TABLE XLIII OPINIONS ABOUT THE OCCURRENCE OF GLOF ............................................................................. XLIV  

TABLE XLIV RESPONDENTSõ PROFILE .......................................................................................................................... XLV 

TABLE XLV COUNT AND PERCENTAGE OF COMMUNITY MEMBERS TRAINED IN THE FOLLO WING TRAINING

................................................................................................................................................................................... XLVII  

TABLE XLVI COUNT AND PERCENTAGE OF COMMUNITY MEMBERS WHO PARTICIPATED IN AWARENESS 

ACTIVITIES .............................................................................................................................................................XLVIII  

TABLE XLVII COUNT AND PERCENTAGE OF THE OPINIONS OF COMMUNITY MEMBERS ON THE USEFULNESS 

OF AWARENESS ACTIVITIES ................................................................................................................................. XLIX  

TABLE XLVIII OPINIONS ABOUT THE OCCURRENCE OF GLOF .................................................................................LI 

TABLE XLIX RELEVANCE, EFFECTIVENESS, EFFICIENCY, SUSTAINABILITY, AND IMPACT OF THE  

AWARENESS AND EDUCATION PROGRAMS CARRIED OUT ON THE RISK OF A GLOF .................................LI 

TABLE L RELEVANCE, EFFECTIVENESS, EFFICIENCY, SUSTAINABILITY, AND IMPACT OF THE PREVENTION 

AND MITIGATION ACTIV ITIES CARRIED OUT ON THE RISK OF GLOF ......................................................... LIV 

TABLE LI RELEVANCE, EFFECTIVENESS, EFFICIENCY, SUSTAINABILITY, AND IMPACT OF THE RESPONSE 

CAPACITIES ................................................................................................................................................................. LVI  

TABLE LII RESPONDENT AND HOUSEHOLD INFORMATION OF COMMUNITY MEMBERS .................................. LIX  

TABLE LIII KNOWLEDGE OF HAZARDS AND VULNERABILITIES ............................................................................. LIX 



v 
 

TABLE LIV DISASTER MANAGEMENT TRAININGS ....................................................................................................... LX 

TABLE LV AWARENESS ...................................................................................................................................................... LX 

TABLE LVI RESPONSE AND PREPAREDNESS ................................................................................................................ LXI  

TABLE LVII COUNT AND PERCENTAGE OF COMMUNITY MEMBERS ABLE TO PRIORITIZE, PLAN AND 

IMPLEMENT MEASURES TO REDUCE HUMAN AND MATERIAL LOSSES FROM POTENTIAL GLOFS ...... LXII  

TABLE LVIII COUNT AND PERCENTAGE OF COMMUNITY MEMBERS WHO ARE ABLE TO TAKE 

PRECAUTIONARY MEASURES IN THE EVENT OF GLOF ............................................................................... LXIII  

TABLE LIX COUNT AND PERCENTAGE OF DISASTER MANAGEMENT PLANS IN PLACE AT THE COMMUNITY 

LEVEL........................................................................................................................................................................ LXIV  

TABLE LX COUNT AND PERCENTAGE OF GEWOG/C HIWOG/ COMMUNITY WHICH REVIEWED THEIR 

CBDRM PLAN ........................................................................................................................................................ LXIV  

TABLE LXI ASSESSMENT OF TO WHAT EXTENT THE NEEDS OF DIFFERENT GROUPS ARE ADDRESSED ...... LXV 

TABLE LXII LEVEL OF AWARENESS ON MITIGATION WORK AT THORTHORMI LAKE..................................... LXVI  

TABLE LXIII RATING OF THORTHORMI LAKE MITIG ATION WORK .................................................................... LXVII  

TABLE LXIV MITIGATION WORK AND T HE RISK OF GLOF ................................................................................. LXVII  

TABLE LXV AWARENESS OF COMMUNITY EARLY WARNING SYSTEM .............................................................LXVIII  

TABLE LXVI THE REACH OF EARLY WARNING SYSTEM ......................................................................................LXVIII  

TABLE LXVII THE ROLES OF COMMUNITY FOCAL PERSONS WITH RESPECT TO COMMUNITY EARLY 

WARNING SYSTEM ................................................................................................................................................. LXIX  

TABLE LXVIII USEFULNESS OF THE EARLY WARNING SYSTEM ........................................................................... LXIX  

 

 

 

 

 

 

 

 

 

 

 

 

 



vi 
 

MODELS 

MODEL I EFFECT OF SENSITIZATION WORKSHOPS/ TRAINING ON THE AWARENESS MANAGEMENT ACT OF 

BHUTAN - 2013 ............................................................................................................................................................ 17 

MODEL II EFFECT OF SENSITIZATION WORKSHOPS/ TRAINING ON CBDRM AWARENESS ............................... 17 

MODEL III EFFECT OF SENSITIZATION WORKSHOPS OR TRAINING ON  THE ABILITY TO PRIORITIZE 

MEASURES TO REDUCE HUMAN AND MATERIAL LOSSES FROM POTENTIAL GLOFS .................................. 19 

MODEL IV EFFECT OF SENSITIZATION WORKSHOPS OR TRAINING ON THE ABILITY TO PLAN MEASURES TO 

REDUCE HUMAN AND MATERIAL LOSSES FROM POTENTIAL GLOFS ............................................................ 19 

MODEL V EFFECT OF PARTICIPATION IN AWARENESS ACTIVITIES ON THE AWARENESS OF ROLES AND 

RESPONSIBILITIES IN A DISASTER SITUATION ...................................................................................................... 26 

MODEL VI EFFECT OF PARTICIPATION IN MEETINGS ON THE AWARENESS LEVEL OF VULNERABILITY AND 

RISK ASSESSMENT ........................................................................................................................................................ 27 

MODEL VII EFFECT OF PARTICIPATION IN MOCKD RILL ON THE AWARENESS OF THE ENFORCEMENT OF 

CIRCULAR ...................................................................................................................................................................... 28 

MODEL VIII EFFECT OF CBDRM TRAINING ON COMMUNIT Y PREPAREDNESS.................................................... 31 

MODEL IX EFFECT OF PARTICIPATION IN MOCKDRILL ON T HE AWARENESS OF ROLES AND 

RESPONSIBILITIES ....................................................................................................................................................... 45 

MODEL X EFFECT OF PARTICIPATION IN WORKSHOPS ON THE AWARENESS OF ROLES AND 

RESPONSIBILITIES ....................................................................................................................................................... 46 

MODEL XI EFFECT OF PARTICIPATION IN MEETINGS ON THE AWARENESS OF ROLES AND RESPONSIBILITIES

......................................................................................................................................................................................... 46 

MODEL XII EFFECT OF PARTICIPATION IN MOCKDRILL ON T HE AWARENESS OF LOCATION AND ACCESS 

ROUTES TO SAFE GLOF EVACUATION SITES ....................................................................................................... 47 

MODEL XIII EFFECT OF PARTICIPATION IN MEETINGS ON THE AWARENESS OF LOCATION AND ACCESS 

ROUTES TO SAFE GLOF EVACUATION SITES ....................................................................................................... 47 

MODEL XIV EFFECT OF TRAINING IN CBDRM ON THE ABILITY TO TAKE PRECAUTIONARY MEASURES 

AGAINST GLOF .......................................................................................................................................................... 49 

MODEL XV EFFECT OF TRAINING IN CBDRM ON HAVING DISASTER MANAGEMENT PLAN IN PLACE ......... 49 

MODEL XVI EFFECT OF TRAINING IN DZONG FIRE SAFETY ON THE ABILITY TO TAKE PRECAUTIONARY 

MEASURES AGAINST GLOF ...................................................................................................................................... 49 

MODEL XVII EFFECT OF TRAINING IN DZONG FIRE SAFETY ON HAVING DISASTER MANAGEMENT PLAN IN 

PLACE ............................................................................................................................................................................. 49 

MODEL XVIII EFFECT OF TRAINING IN CBDRM ON THE ABILITY TO PRIORITIZE MEASURES TO REDUCE 

HUMAN AND MATERIAL L OSSES FROM POTENTIAL GLOFS ............................................................................. 51 

MODEL XIX EFFECT OF TRAINING IN CBDRM ON THE ABILITY TO PLAN MEASURES TO REDUCE HUMAN 

AND MATERIAL LOSSES FROM POTENTIAL GLOFS ............................................................................................ 51 

MODEL XX EFFECT OF TRAINING IN CBDRM ON THE ABILITY TO IM PLEMENT  MEASURES TO REDUCE 

HUMAN AND MATERIAL L OSSES FROM POTENTIAL GLOFS 52 

MODEL XXI EFFECT OF TRAINING IN SCHOOL DISASTER PREPAREDNESS AND RESPONSE ON THE ABILITY 

TO PLAN ..................  MEASURES TO REDUCE HUMAN AND MATERIAL LOSSES FROM POTENTIAL GLOFS 52 

MODEL XXII EFFECT OF TRAINING IN SCHOOL DISASTER PREPAREDNESS AND RESPONSE ON THE ABILITY 

TO IMPLEMENT .......  MEASURES TO REDUCE HUMAN AND MATERIAL LOSSES FROM POTENTIAL GLOFS 52 

 

 



vii 
 

STATISTICAL INFERENCE S 

INFERENCE I CHI-SQUARED TEST TO DETERMINE WHETHER PARTICIPATION IN TRAINING IS RELATED TO 

AWARENESS ON DISASTER MANAGEMENT PLANS ............................................................................................... 15 

INFERENCE II CHI-SQUARED TEST TO DETERMINE WHETHER PARTICIPATION IN TRAINING IS RELATED TO 

CONFIDENCE LEVEL IN PRIORITIZING, PLANNING AND IMPLEME NTING MEASURES TO REDUCE 

HUMAN AND MATERIAL L OSSES .............................................................................................................................. 18 

INFERENCE III CHI-SQUARED TEST TO DETERMINE WHETHER PARTICIPATION IN TRAINING IS ASSOCIATED 

WITH THE RESPONSE CAPACITY OF A SECTOR FOCAL PERSONS IN THE EVENT OF A DISASTER .............. 20 

INFERENCE IV ASSOCIATION BETWEEN PARTICIPATION IN AWARENESS ACTIVITIES CARRIED OUT AND THE 

LEVEL OF AWARENESS OF THE ROLES AND RESPONSIBILITIES IN A DISASTER SITUATION  ...................... 25 

INFERENCE V ASSOCIATION BETWEEN PARTICIPATION IN AWARENESS ACTIVITIES AND THE AWARENESS 

LEVEL OF VULNERABILITY AND RISK ASSESSMENT IN THE COMMUNITY...................................................... 26 

INFERENCE VI ASSOCIATION BETWEEN PARTICIPATION IN AWARENESS ACTIVITIES AND THE AWARENESS 

ON THE ENFORCEMENT OF CIRCULAR .................................................................................................................. 27 

INFERENCE VII ASSOCIATION BETWEEN THE TRAINING CONDUCTED AND THE DISASTER MANAGEMENT 

PLAN IN PLACE............................................................................................................................................................. 29 

INFERENCE VIII RELATIONSHIP BETWEEN THE TRAINING CONDUCTED AND THE ABILITY T O PRIORITIZE, 

PLAN AND IMPLEMENT MEASURES TO REDUCE HUMAN AND MATERIAL LOSSES FROM THE POTENTIAL 

GLOFS .......................................................................................................................................................................... 32 

INFERENCE IX RELATIONSHIP BETWEEN PARTICIPATION IN AWARENESS ACTIVITIES AND THE LEVEL OF 

AWARENESS OF THE ROLES AND RESPONSIBILITIES .......................................................................................... 45 

INFERENCE X RELATIONSHIP BETWEEN PARTICIPATION IN AWARENESS ACTIVITIES AND THE AWARENESS 

OF LOCATION AND ACCESS SAFE GLOF EVACUATION SITES .......................................................................... 46 

INFERENCE XI RELATIONSHIP BETWEEN THE TRAINING CONDUCTED AND THE PREPAREDNESS ................ 48 

INFERENCE XII RELATIONSHIP BETWEEN THE TRAINING CONDUCTED AND THE ABILITY T O PRIORITIZE, 

PLAN AND IMPLEMENT MEASURES TO REDUCE HUMAN AND MATERIAL LOSSES FROM THE POTENTIAL 

GLOFS .......................................................................................................................................................................... 50 

 

 

 

 

 

 

 

 

 

 



viii 
 

LIST OF CHARTS 

 

BAR CHART 1 RESPONDENTSõ PROFILE ............................................................................................................................. 9 

COLUMN CHART 2 PERCENTAGE OF NATIONAL LEVEL FOCAL PERSONS ABLE TO OR NOT ABLE TO 

PRIORITIZE PLAN AND IMPLEMENT MEASURES TO REDUCE HUMAN AND MATERIAL LOSSES FROM 

POTENTIAL GLOFS .................................................................................................................................................... 10 

LINE CHART 3 ACCESS TO CLIMATE RISK INFORMATION DATABASE ...................................................................... 11 

LINE CHART 4 PARTICIPATION IN ANY SENSITIZATION WORKSHOPS OR TRAININGS ORGANIZED BY DDM

......................................................................................................................................................................................... 12 

LINE CHART 5 A COMPARISONS OF LONG-TERM ACTIVITIES CARRIED OUT FOR GLOF AND OTHER 

HAZARDS OVER THE YEARS ...................................................................................................................................... 13 

LINE CHART 6 RESPONSIVENESS IN THE EVENT OF A DISASTER ASSESSED IN THE YEAR 2011 AND 2014 ..... 14 

COLUMN CHART 7 RESPONDENTSõ PROFILE ................................................................................................................. 21 

LINE CHART 8 DZONGKHAG DISASTER MANAGEMENT FOCAL PERSONS AND GEWOG DISASTER 

MANAGEMENT COMMITTEE MEMBERS WHO ATTENDED OR NOT ATTENDED CBDRM TRAINING  ....... 22 

LINE CHART 9 DZONGKHAG DISASTER MANAGEMENT FOCAL PERSONS AND GEWOG DISASTER 

MANAGEMENT COMMITTEE MEMBERS WHO PARTICIPATED OR NOT PARTICIPATED IN 

MOCK/ EVACUATION DRILLS .................................................................................................................................... 23 

LINE CHART 10 OVERVIEWALL DZONGKHAG DISASTER MANAGEMENT FOCAL PERSONS AND GEWOG 

DISASTER MANAGEMENT COMMITTEE MEMBERSõ OPINIONS ON WHETHER DISASTER MANAGEMENT 

GUIDELINES AND FRAMEWORKS SUPPORT CLIMATE CHANGE ADAPTATION EFFORTS BY GENDER ...... 24 

BAR CHART 11 RESPONDENTSõ PROFILE ........................................................................................................................ 36 

LINE CHART 12 PERCENTAGE OF COMMUNITY MEMBERS TRAINED IN CBDRM BY GENDER ......................... 37 

LINE CHART 13 PARTICIPATION IN DISASTER RELATED AWARENESS ACTIVITIES BY GENDER ........................ 38 

BAR CHART 14 COMMUNITY MEMBERS ABLE TO PRIORITIZE PLAN AND IMPLEMENT MEASURES TO REDUCE 

HUMAN AND MATERIAL L OSSES FROM POTENTIAL GLOF ............................................................................... 39 

COLUMN CHART 15 COMMUNITY MEMBERS WHO ARE ABLE TO TAKE PRECAUTIONARY MEASURES IN THE 

EVENT OF GLOF ........................................................................................................................................................ 40 

COLUMN CHART 16 DISASTER MANAGEMENT PLANS IN PLACE AT THE COMMUNITY LEVEL ........................... 41 

LINE CHART 17 LEVEL OF AWARENESS ON MITIGATION WORK AT THORTHORMI LAKE .................................. 42 

COLUMN CHART 18 RATING OF THORTHORMI LAKE MITIG ATION WORK ............................................................ 43 

COLUMN CHART 19 MITIGATION WORK AND T HE RISK OF GLOF ......................................................................... 44 

 

 

 

 

 

 

 



ix 
 

ACRONYMS, ABBREVIATIONS  AND A GLOSSARY OF BHUTANESE TERMS 

 

LDCF   Least Developed Country Fund 

GEF   Global Environment Facility 

UNDP   United Nations Development Programme 

WWF   World Wide Fund for Nature 

RGoB   Royal Government of Bhutan 

GLOF   Glacial Lake Outburst Flood 

DGM   Department of Geology and Mines 

NAPA   National Adaptation Programme of Action 

EWS   Early Warning System 

DHMS   Department of Hydromet services  

DDM   Department of Disaster Management 

DMA   Disaster Management Act 

CBDRM  Community Based Disaster Risk Management 

DRR   Disaster Risk Reduction 

CBEWS  Community Based Early Warning System 

MoHCA  Ministry of Home and Cultural Affairs 

CBDRM  Community Based Disaster Risk Management 

DDMCM  District Disaster Management Committee Members 

Dzongkhag  District 

Gewog   Block 

Chiwog  A group of villages but smaller than Block 

Gup   Head of a Gewog, elected by the local community 

Mangmi  Deputy to the Gup, elected by the local community 

Tshogpa  Representative of a Chiwog 



x 
 

ACKNOWLEDGEMENTS  

 

Bhutan Analytics Consulting Services (BACS) would like to express its gratitude to Mr. Chencho 

Tshering, the then Project Manager for òReducing Climate Change-Induced Risks and 

Vulnerabilities from Glacial Lake Outburst Floods in the Phunakha-Wangdue and Chamkhar 

Valleysó project. The documents on activities relating to raising awareness on GLOF risks and 

building capacities in the vulnerable areas carried out by the Department of Disaster Management 

and other project related documents he shared with us were very helpful in documenting the 

experiences and the lessons learnt.  

We are also equally grateful to Mr. Sangay Dawa who extended the most crucial support to us from 

the very start to the very end of the assignment.Even though he took over the project from Mr. 

Chencho only around the same time we started the assignment, he was able to assist us in all fronts. 

Despite his busy schedule, he made himself available to us anytime we required his assistance.  

Our thanks also go to all the stakeholders, focal persons and the interviewees for their kind co-

operation, valuable comments and feedback. 



1 
 

I.  INTRODUCTION  

 

The Royal Government of Bhutan (RGoB) had initiated the first National Adaptation Program of 

Action on climate change project on - Reducing Climate Change-induced Risks and 

Vulnerabilities from Glacial Lake Outburst Floods in the Punakha-Wangdi and Chamkhar 

Valleys ð funded by an LDCF /GEF through UNDP and co-funded by the Austrian Government, 

the WWF and RGoB. The project duration was for five years (2008 ð 2013) and was conceived and 

implemented to support the RGoB in reducing climate-change induced Glacial Lake Outburst Flood 

(GLOF) risks and vulnerabilities. Under the project, three main Components/activities were 

implemented to reduce the risks of GLOF: 

I.  Reducing the level of Thorthormi lake implemented by the Department of Geology and 
Mines (DGM); 

II.  Installation of the automatic Early Warning System (EWS) implemented by the 
Department of Hydro-met Services (DHMS); and 

III.  Raising awareness on GLOF risks and building capacities in the vulnerable areas 
implemented by the Department of Disaster Management (DDM). 

 

The important activities of DDM in this Project were to build capacities at National, Dzongkhag 

(District), Gewog (Block) and Community-levels to enhance awareness, preparedness and response 

capacities to deal with climate change-induced risks and vulnerabilities.DDM activities in the pilot 

Dzongkhags of Punakha, Wangdue Phodrang and Bumthang included: 

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 program 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. Development 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 installation of iron pillars and wooden pegs 
based on GLOF hazard maps in Punakha-Wangdue and Chamkhar Valley; 
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viii. Identification of safe GLOF evacuation sites/routes in vulnerable communities and 
conducting evacuation drills following test activation of the Automatic Early warning 
System; 

ix. Capacity development program for DDM, MoHCA, Dzongkhag and Gewog officials and 
local functionaries through ex-country trainings, workshops and institutional visits. 
 

1.1 Project Description and Development Context 

1.1.1 Project Start and Duration 

 

Reducing Climate Change-Induced Risks and Vulnerabilities from Glacial Lake Outburst Floods in 

the Punakha-Wangdue and Chamkar Valleys project is a UNDP supported, GEF-LDCF financed 

NAPA project co-financed by the Austrian Government, the WWF and RGoB. It was a 5-year 

project that started towards the end of 2008 and was completedin December 2013.  

1.1.2 Problems that the Project Sought to Address 

 

The main objective of the project was to support RGoB in enhancing adaptive capacity to reduce 

climate change-induced GLOF risks and vulnerabilities in Punakha-Wangdue and Chamkhar Valleys 

which was to be achieved through three major components, namely: 

a) Reducing the level of Thorthormi lake implemented by the Department of Geology and 

Mines; 

b) Installation of the automatic EWS implemented by the Department of Hydro-met Services; 

and  

c) Strengthening disaster preparedness and response capacity through raising awareness on 

GLOF risks and other DRM programs in the vulnerable areas implemented by the 

Department of Disaster Management. 

The expected outcomes were: 

a) Reduced risks of GLOF from Thorthormilake through an artificial lowering of water level of 

lake by 5 meters implemented by Department of Geology and Mines; 

b) Established coherent, end to end and functional early warning system in Punakha-Wangdue 

Valley implemented by Department of Hydromet Services; and 

c) Enhanced level of awareness and improved capacities at National, Dzongkhag, Gewog and 

Community levels to prevent climate change-induced GLOF disasters in Punakha-Wangdue 

and Chamkhar Valleys implemented by Department of Disaster Management. 
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1.2 Assessment 

 

Along with the Thorthormi Lake Loweringcomponent, capacity building of the communities along 

the Punakha ðWangdue Valley was started by DDM as part of the Reducing 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 fledged awareness raising campaign in the forms of 

trainings, meetings/workshops and study tours. This study tried to find out the qualitative based 

analysis of the initiatives taken by DDM and its impact on community preparedness in disaster 

management and also to document lessons learnt and best pratices from the three pilot districts, 

Punakha and Wangdue Valleys and Bumthang.  

The five years of input of activities and initiatives by DDM was timely to do an assessment 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 Assessment 

 

¶ To assess the level of disaster awareness, preparedness and response capacities in 

vulnerable communities related to climate change-induced risk and vulnerabilities; 

and 

¶ To document lessons learned and experiences from activities 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 climate change-induced risks and 

vulnerabilities from GLOF generate adequate public awareness among all the levels of 

National, Dzongkhags, Gewogs, and Communities?  

1.2.1.2 Preparedness Assessment Question 

(a) Does your organization/community have a contingency planning for pre-defined scenario 

analysis and planning parameters? 

(b) Are you/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? 
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1.3 Limitation of the Study 

 

To empirically assess the project results, a baseline is a pre-requisite. There was no baseline study 

carried out in the beginning of the project as far back as 2008-2009. The baseline study carried out in 

2011 to establish the baseline data on the level of awareness, preparedness and response capacities 

related to climate change risks and vulnerabilities at various levels in the project areas is more or less 

a Mid-Term Study. By then, almost all of the GLOF activities were under implementation phase. 

This limited the Consultant from scientifically showing the effect of the project activities by making 

comparisons between the baseline study data with data collected after the project ended, i.e. this 

report. 

Another drawback 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 Propensity-Score Matching (PSM) approach 

would have been implemented. It would have a treatment group that consists of community 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 where the survey 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 Assessment Report Structure 

 

This report takes the following structure devided into chapters: 

Chapter I Summarizes the GLOF project description and development context including project 

duration, intended goals and expected outcomes. 

Chapter II Elucidates the assessment methodology for surveying and assessing the level of 

awareness, preparedness and response capacities related to climate change-induced risks and 

vulnerabilities. Under this assessment; sampling procedure, missing data imputation, and data 

analysis and estimation method are also illustrated in detail.  

Chapter III Exhibits how statistical analyses were performed 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 National, Dzongkhag and Gewog, and community. The 

experiment results were 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.    

Chapter IV Recounts experiences and the lessons learnt and finally 

Chapter VConcludes the report with a brief conclusion. 
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II.  METHODOLOGY OF THE ASSESSMENT  

 

A Concurrent Triangulation Mixed Method was designed to assess the level of disaster awareness, 

preparedness and response capacities in vulnerable communities. Quantitative data were collected 

through the administration of structured questionnaires. Qualitative data were elicited through open-

ended responses, interviews, field notes, and document reviews.Both quantitative and qualitative 

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

both the analyses. 

QUAN

Data and Results

QUAL

Data and Results
INTERPRETATION

 

Figure 1Concurrent Triangulation Design 

Collect both quantitative and qualitative data at the same time

Analyze the quantitative and qualitative data separately

Compare/ combine the results of the quantitative and qualitative analysis

 

Figure 2Implementation Steps of the Concurrent Triangulation Design 
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2.1 Sampling Procedure 

 

Stratified Random Sampling of the probabilistic sampling method was employed to split the 

population into strata, and then drew a random sample of 70% (predetermined in ToR) of the total 

population from each of the National Disaster Focal Persons (ὔ= 20,ὲ= 14), Dzongkhag Disaster 

Committee members(ὔ= 53,ὲ= 37)and Gewog Disaster Committee members (ὔ= 61,ὲ= 42). 

Table iNational, Dzongkhag and Gewog sample information 

Total estimated 

population(╝) 
Seventy percent of the total population( %╝= ▪) 

Total samples 
surveyed 

National Disaster Focal Persons 

20 14 14 

Dzongkhag and Gewog Disaster Committee members 

114 80 57 

 

Representative samples from the Community members were collected in the following sequential 

steps: 

i. Stratifying the population into categories(National Disaster Focal Persons, Dzongkhag 

Disaster Committee members, Gewog Disaster Committee, and Community Members); 

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 required samples from each category based on the lowest random numbers. 

The required sample size of thevulnerable community members under Punakha, Wangdue Phodrang 

and Bumthang Dzongkhagsare calculates as: 

ὛὥάὴὰὩὛὭᾀὩ= (ὤ ίὧέὶὩ)2 ὛzὸὨὈὩὺz (1 ὛὸὨὈὩὺ)/ (ὓὥὶὫὭὲέὪὩὶὶέὶ)2 

Where: 

ὔis the total number of community members residing in the vulnerable communities in the 

3 Dzongkhags; 

ὓὥὶὫὭὲ έὪ Ὡὶὶέὶ (ὅέὲὪὭὨὩὲὧὩ ὍὲὸὩὶὺὥὰ) is the acceptable deviation of sample mean 

from population mean;  

ὅέὲὪὭὨὩὲὧὩ ὒὩὺὩὰis a measure of the reliability of a result; and  

ὛὸὨὈὩὺis the expected variance.  

Samples in the 3 pilot Dzongkhagsare determined with theὧέὲὪὭὨὩὲὧὩ ὰὩὺὩὰ of 95% andthe 

άὥὶὫὭὲ έὪ Ὡὶὶέὶ (ὧέὲὪὭὨὩὲὧὩ ὭὲὸὩὶὺὥὰ)of +/ -5% 
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Table iiCommunity sample information 

Dzongkhag 
Total Estimated 

Population (╝) 

Statistically representative 

sample size (▪) 

Total samples 
surveyed 

Punakha 590 83 85 

Wangdue Phodrang 285 72 109 

Bumthang 557 82 85 

Gasa - - 10 

 

2.2 Missing Data Imputation 

 

Missing data reflected in contingency tables are imputed with the state-of-the-art missing data 

imputation technique known by the name of Bootstrap-based Expectation Maximization algorithm 

imputation method. 

Bootstrapped data Incomplete dataset

Bootstrapped data 

Bootstrapped data Imputed dataset

Imputed dataset

Imputed dataset

Result 1

Result n

Result 2 Complete dataset
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Figure 3Imputation by Bootstrap-based EM algorithm 

 

2.3 Data Analysis and Estimation Method 

 

Data collected through the administration of questionnaires are entered into data 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 

database. Based on these basic statistics, statistical models were built, tested and validated.  

Since the dependent variables are all categorical in nature such as: the awareness of the disaster 

management plans (0=Yes, 1=Donõt know, No=2); the confidence in prioritizing, planning, 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 all); the awareness level of 

vulnerability and risk assessment in the community after the implementation of the project (0=High, 

1=Medium, 2=Same, 3=Low,), an ordered probit model of Generalized Linear Models is employed 

thus: 

ώᶻ= ὼᴂ‍+ ‭ 



8 
 

Where ώᶻ is the unobserved dependent variable;  ὼ is the vector of independent variables; and ‍ is 

the vector of regression coefficients to be estimated.  

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

observations on ώ can be used to fit the parameter vector ‍ of unobserved dependent variable ώᶻ 

as:  

ώ=

ừ
Ử
Ừ

Ử
ứ

0 ὭὪ ώᶻ ‌1

1 ὭὪ ‌1 < ώᶻ  ‌2

2 ὭὪ ‌2 < ώᶻ  ‌3

ể
ὔ ὭὪ ‌ὔ 1 < ώᶻ. ữ

Ử
Ữ

Ử
ử

 

Where ‌ὔ are thresholds or cutpoints 
Generalized linear models were fitted using the maximum likelihood estimates (MLE).   
Data analysis and modeling were carried out in R-Programming language1. 
 

 

 

 

 

 

 

 

 

 

 

 

 

                                                            
1
R-language refers to a programming language for statistical computation and graphics. 
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III.  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 Statistics 

 

Of the total 24 national focal persons, 14 of them were interviewed out of which there were only 2 

women focal persons at the national level. It is obvious that female representation is clearly lacking 

at the national level. Over 78% of the national focal persons interviewed were household heads 

imlpying that it would have a positive cascading effect on the entire family system about the disaster 

management programme and its themes. 

Bar chart 1Respondentsõ profile 

 

The ôyesõ in the household compartment shows the response to the question of whether or not they 

were the heads of the households and the ônoõ shows that they were not the household heads. 

One hundred percent female (2/14) respondents reported that they were very confident in their 

abilities to prioritize 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 abilities to prioritize 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.  
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In contrast, only 50% of the respondents reported that they were able to prioritize, plan and 

implement measures to reduce losses from potential GLOF events in the 2011 assessment report. 

The scenario here clearly depicts the positive impact of the initiatives taken by DDM to build the 

capacities of the national focal persons as there is a marked difference (50% in 2011 - 100% 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 chart 2Percentage of national level focal Persons able to or not able to prioritize plan and implement 

measures to reduce human and material losses from potential GLOFs 

 

There has been a remarkable change in the percentage of national level focal persons able to 

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

between 2011 and 2014 as the increase was from 50-100% as shown in column chart 2 when the 

same question was asked. 
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Line chart 3 Access to climate risk information database 

 

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 accessing disaster 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 a marked change in 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 information database to the relevant agencies/individuals. 
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Line chart 4 Participation in any sensitization workshops or trainings organized by DDM 

 

Line chart 4 above shows there was a drop of the answer ônoõ to the question on partication in 

climate change/disaster related awareness activities from about 20% responding it in 2011 and the 

rise on the ôyesõ response from 79 % 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 reported that he/she hasnõt 

availed any sensitization workshops or trainings. The respondents 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 chart 5A comparisons of long-term activities carried out for GLOF and other hazards over the years 

 

Line chart 5 shows responses when asked if there are any long-term prevention/mitigation 

strategies/activities for GLOF or other hazards in their annual or 5-Year Plan, a little over 57% 

answered ôyesõ, over 14% ônoõ and the rest a little over 28% answered ôdonõt knowõ in the 2011 

report. As per 2014 report, 75% reported ôyesõ and the rest 25% reported ônoõ. Not a single person 

answered ôdonõt knowõ. This indicates two things: a number of long-term prevention/mitigation 

strategies or activities have increased manifold; and adequate awareness has been created since the 

number of respondents who answered donõt know have dropped from 28.6% in 2011 to 0% in 

2014. There is a remarkable positive change in this too. 
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Line chart 6Responsiveness in the event of a disaster assessed in the year 2011 and 2014 

 

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 reported that their sectors werenõt prepared at all to respond in the event of a 

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 from 2011 to 2014. 
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3.2 Higher Order Analysis and Modeling 

3.2.1 Inference 

3.2.1.1 Awareness 
 

To gauge the level of disaster awareness, it is hypothesized that having participated in any 

sensitization workshops and training have led to the awareness of disaster management act of 

Bhutan ð 2013, CBDRM, Gewog disaster management policy and strategy, Dzongkhag disaster 

management policy and strategy, school disaster management policy and strategy, sector disaster 

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 where null hypothesis (Ὄ0) represents òno 

changeó or òno differenceó between the studies conducted in 2014 and 2011. Alternative hypothesis 

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

The tables below show the results from the Chi-squared 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 i Chi-squared test to determine whether participation in training is related to awareness on disaster 
management plans 

  Are you aware of disaster management act of Bhutan - 2013? 

Have you 
participated in any 
sensitization 
workshops/training 
organized by DDM? 

 Yes No Donõt know 
All 3 0 0 

Some 11 0 0 

Not at all 0 0 0 

…2= 4.5714, df = 1, p-value = 0.03251, critical value = 3.841 

  Are you aware of CBDRM? 

Have you 
participated in any 
sensitization 
workshops/training 
organized by DDM? 

 Yes No Donõt know 
All 5 0 0 

Some 5 3 3 

Not at all 0 0 0 

…2= 6.8636, df = 2, p-value = 0.0189, critical value = 5.991 

 
 Are you aware of Gewog disaster management policy and 

strategy? 

Have you 
participated in any 
sensitization 
workshops/training 
organized by DDM? 

 Yes No Donõt know 
All 0 3 0 

Some 3 5 3 

Not at all 0 0 0 

…2= 7.8636, df = 2, p-value = 0.0489, critical value = 5.991 

 
 Are you aware of Dzongkhag disaster management policy and 

strategy? 
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Have you 
participated in any 
sensitization 
workshops/training 
organized by DDM? 

 Yes No Donõt know 
All 3 0 0 

Some 8 3 0 

Not at all 0 0 0 

…2= 0.0514, df = 1, p-value = 0.8206, critical value = 3.841 

 
 Are you aware of school disaster management policy and 

strategy? 

Have you 
participated in any 
sensitization 
workshops/training 
organized by DDM? 

 Yes No Donõt know 
All 3 0 0 

Some 5 6 0 

Not at all 0 0 0 

…2= 1.0694, df = 1, p-value = 0.3011, critical value = 3.841 

 
 Are you aware of sector disaster management policy and 

strategy? 

Have you 
participated in any 
sensitization 
workshops/training 
organized by DDM? 

 Yes No Donõt know 
All 3 0 0 

Some 5 6 0 

Not at all 0 0 0 

…2= 1.0694, df = 1, p-value = 0.3011, critical value = 3.841 

 
 Are you aware of national disaster management framework 

2006? 

Have you 
participated in any 
sensitization 
workshops/training 
organized by DDM? 

 Yes No Donõt know 
All 3 0 0 

Some 8 3 0 

Not at all 0 0 0 

…2= 4.0514, df = 1, p-value = 0.04206, 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 reject Ὄ0 because 4.5714 > 3.841 and we have a statistically 

significant evidence at ‌ = 0.05 to show that there is a significant (p-value = 0.03251) association 

between the two. 

Likewise, it can be proven that a significant association exists between participation in any 

sensitization workshops/training organized by DDM and the level of awareness of CDBRM, of 

Gewog disaster 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 awareness of Dzongkhag disaster management policy and 

strategy, of school disaster management policy and strategy, and of sector disaster management 

policy and strategy. This may be attributed to the skepticism of some of the national focal persons 

on the impact of awareness programs. 



17 
 

 

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 awareness on a host of activities.  

glm(DisasterManagementActBhutan2013~WorkshopsTrainingParticipation, family=binomial(link=ólogitó)) 

Model i Effect of sensitization workshops/training on the awareness management act of Bhutan - 2013 

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

Intercept -0.5934 0.2247 -0.566 0.0571 
Participation in 
workshops/training 

22.2387 8823.9117 0.003 0.0348 

AIC=5.8191 

For a unit increase in participation in worshops/training, the level of awareness on management act 

of Bhutan is predicted to be significantly increased by 8823.9117. 

glm(CBDRMAwareness~WorkshopsTrainingParticipation, family=binomial(link=ólogitó)) 

Model ii Effect of sensitization workshops/training on CBDRM awareness 

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

Intercept -1.9824 0.4774 -3.351 0.000347***  
Participation in 
workshops/training 

1.7811 0.5262 2.844 0.009514***  

Singnif. Codes: 0 ô***õ 0.001 ô**õ 0.05 ô.õ 0.1 ô õ 1 
AIC=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 DMAct,2013, Gewog 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, a chi-square test for independence is employed to see if 

the supposed associations exist.   

Inference ii Chi-squared test to determine whether participation in training is related to confidence level in prioritizing, 
planning and implementing measures to reduce human and material losses 

 
 How confident are you in prioritizing measures to reduce human and 

material losses from potential GLOFs? 

Have you 
participated in any 
sensitization 
workshops/training 
organized by DDM? 

 Very confident Confident Not so confident Not confident at all 
All 2 1 0 0 

Some 0 11 0 0 

Not at all 0 0 0 0 

…2= 3.9773, df = 1, p-value = 0.04612, critical value = 3.841 

 
 How confident are you in planning measures to reduce human and 

material losses from potential GLOFs? 

Have you 
participated in any 
sensitization 
workshops/training 
organized by DDM? 

 Very confident Confident Not so confident Not confident at all 
All 0 3 0 0 

Some 0 11 0 0 

Not at all 0 0 0  

…2= 4.5714, df = 1, p-value = 0.03251, critical value = 3.841 

 
 How confident are you in implementing measures to reduce human and 

material losses from potential GLOFs? 

Have you 
participated in any 
sensitization 
workshops/training 
organized by DDM? 

 Very confident Confident Not so 
confident 

Not confident 
at all 

All 0 1 2 0 

Some 0 5 6 0 

Not at all 0 0 0 0 

…2= 0, df = 1, p-value = 1, critical value = 3.841 

We reject Ὄ0 in first and second cases since their respective chi-sqaure values are greater than the 

critival values (3.9773 > 3.841, 4.5714  > 3.841). At ‌ = 0.05 we conclude that there exist significant 

association between participation in sensitization workshops/training and the level of confidence in 

prioritizing (p-value = 0.04612), and planning (p-value = 0.03251) measures to reduce human and 

material losses from potential GLOFs. 

In simple terms, there 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 implementing measures against potential GLOFs. 
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Glm(PrioritizingMeasures~WorkshopsTrainingParticipation, family=binomial(link=ólogitó)) 

Model iii Effect of sensitization workshops or training on the ability to prioritize measures to reduce human and material 
losses from potential GLOFs 

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

Intercept -0.6931 1.2647 -0.566 0.571 
Participation in 
workshops/training 

22.2592 813.9137 0.003 0.998 

AIC=7.8191 

A unit increase in participation in workshops/training is predicted to increase the ability of national 

disaster management committee members to prioritize measures to reduce human and material 

losses from GLOFs by 813.9137. However thereõs no significant effect.  

glm(PlanningMeasures~WorkshopsTrainingParticipation, family=binomial(link=ólogitó)) 

Model iv Effect of sensitization workshops or training on the ability to plan measures 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 

AIC=22.977 

Despite the fact that the respondents reported 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, no 

statistically significant linear dependence of the mean of response variable on explanatory variable 

was detected. 

The results from glm tests show 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 materials losses from GLOFs. This means that respondents tend to 

attribute this ability to factors other than the trainings given. 

 

 

 

 

 

 

 

 



20 
 

3.2.1.3 ResponseCapacities 

 

The percentage of respondents who answered òfully prepared,ó òpartially prepared,ó òbeginning to 

prepare,ó for disaster eventualities have drastically risen in the 2014 study from that of the 2011 

study. It is assumed that the rise was due to the workshops and training organized by DDM. A chi-

square test of independence is used to test if the rise was due to the workshops and training 

organized by DDM. 

Inference iii Chi-squared test to determine whether participation in training is associatedwiththe response capacity of a 
sector focal persons in the event of a disaster 

 
 Do you think that your sector is prepared to respond in the event of a 

disaster? 

Have you 
participated in any 
sensitization 
workshops/training 
organized by DDM? 

 Fully prepared Partially 
prepared 

Beginning to 
prepare 

Not prepared 
at all 

All 0 1 2 0 

Some 3 5 3 0 

Not at all 0 0 0 0 

…2= 1.9232, df = 2, p-value = 0.3823, critical value = 3.841 

Test result shows that Chi-square value (1.9232) is lower than the critical value (3.841) and p-value 

(0.3823)is higher than the ‌ value (0.05), so we accept Ὄ0and infer that there is no significant 

association between participation in workshops/training and the preparedness to respond to disaster 

eventualities. 

Inference iii above shows that the change in the preparedness levels of the sectors was not brought 

about by participating in the workshops/trainings availed which means that the sectors are saying 

their level of preparedness was not due 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 Statistics 

 

A total of 48 Dzongkhag andGewog disaster focal persons of whom 41 men were interviewed in this 

study.Thirty four were the heads of their household.  

Column chart 7Respondentsõ profile 

 

Column chart 7 shows the respondentsõ profile at the Dzongkhags and the Gewog Level Focal 

Persons in which there were forty-eight respondents in total out of which, seven were women and 

forty-one were men. Gender-segregated dzongkhag-wise distribution shows that 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 the ôyesõ responses in the chart. 
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Line chart 8Dzongkhag disaster management focal persons and Gewog disaster management committee members who 

attended or not attended CBDRM training 

 

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 trained in Community Based 

Disaster Risk Management planning process have substantially increased in all 3 pilot Dzongkhags 

compared to situation in 2011. The line showing ôyesõ shows steady rise in the number of 

respondents attending the trainings as compared to 2011 data. 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 72 percent in 2014. Subsequently, the ônoõ response 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 got its objective fulfilled in trying to reach out more to communities in the pilot 

dzongkhags. 
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Line chart 9Dzongkhag disaster management focal persons and Gewog disaster management committee members who 

participated or not participated in mock/evacuation drills 

 

According to the responses for the participation in the mock drills for evacuation (as shown in Chart 

9) , the fall of percentage of ònot having attendedó was from 68.4% in 2011 to 45% in Punakha 

(shown by maroon line) , 86.7 down to 43.75 in Wangdue, and the rise of percentages in ôyesõ ( 

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 Punakha-Wangdue valley 

conducted from 25ð31 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 management committee members trained to stay prepared for evacuation 

in cases of a flood disaster. 
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Line chart 10Overviewall Dzongkhag disaster management focal Persons and Gewog disaster management committee 

membersõ opinions on whether disaster management guidelines and frameworks support climate change adaptation 

efforts by gender 

 

Line chart 10 showing the Gender-dissagregated Dzongkhag and Gewog DM Committeeõs response 

on whether or not the Management Guidelines and Frameworks support 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 answered ôdonõt knowõ and ônoõ dropped 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 respondents were 

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. This statement 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 ascertain the level of awareness because of mockdrills carried out, workshops conducted 

and meetings held, a chi-square test of independence is 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. 

Inference ivAssociation between participation in awareness activities carried out and the level of awareness of the roles 
and responsibilities in a disaster situation 

  
Are you aware of your roles and responsibilities in a disaster 
situation? 

1) Have you 
participated 
in mockdrill? 

 Yes No Canõt say 
Yes 19 0 3 

No 7 0 11 

Ⱶ= 16.5154, df = 6, p-value = 0.01124 

  
Are you aware of your roles and responsibilities in a disaster 
situation? 

2) Have you 
participated 
in 
workshops? 

 Yes No Canõt say 
Yes 17 1 4 

No 8 2 10 

…2= 9.325, df = 6, p-value = 0.1561 

  
Are you aware of your roles and responsibilities in a disaster 
situation? 

3) Have you 
participated 
in meetings? 

 Yes No Canõt say 
Yes 20 1 3 

No 5 2 8 

…2= 9.197, df = 6, p-value = 0.1628 

In the first case we reject Ὄ0 and at ‌=  0.05 we 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 was a positive result 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.  

This result was futher tested using the glm test below and the result derived was the same positive 

change derived from the Mock Drills but not from the workshops and the meetings. 
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glm(RolesResponsibilityAwareness~ParticipationInMockdrill, family=poission(link=log)) 

Model v Effect of participation in awareness activities on the awareness of roles and responsibilities in a disaster 
situation 

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

Intercept -1.9924 0.5774 -3.451 0.000559*** 

ParticipationInMockdrill 1.7811 0.6262 2.844 0.004452*** 

Singnif. Codes: 0 ô***õ 0.001 ô**õ 0.05 ô.õ 0.1 ô õ 1 
AIC=67.298 

Awareness of roles and responsibilities in a disaster situation is predicted to be singnificantly (p-

0.004452***) increased by 1.7811 with a unit increment in mockdrill participation.  

Similar chi-square tests have been carried out to test the association between the awareness level of 

vulnerability and risk assessment and each of the participation in mockdrill, workshops and 

meetings. 

Inference vAssociation between participation in awareness activities and the awareness level of vulnerability and risk 
assessment in the community 

  
How do you rate the awareness level of vulnerability and risk assessment 
in your community after the implementation of the project? 

1) Have you 
participate
d in 
mockdrill? 

 High Medium Low Same as before 
Yes 13 8 0 0 

No 5 10 4 0 

…2= 11.228, df = 6, p-value = 0.08158 

  
How do you rate the awareness level of vulnerability and risk assessment 
in your community after the implementation of the project? 

2) Have you 
participate
d in 
workshops
? 

 High Medium Low Same as before 
Yes 13 7 2 0 

No 5 11 2 0 

…2= 11.7408, df = 6, p-value = 0.06801 

  
How do you rate the awareness level of vulnerability and risk assessment 
in your community after the implementation of the project? 

3) Have you 
participate

d in 
meetings? 

 High Medium Low Same as before 
Yes 15 12 1 0 

No 3 7 3 0 

Ⱶ=24.8932, df = 6, p-value = 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 chi-square test in Inference v shows that there was no positive effect/change 

derived from participating 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, the association further 

investigated shows the following results: 
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glm(AwarenessLevelOfRiskAssessment~ParticipationInMeetings, family=poission(link=log)) 

Model vi Effect of participation in meetings on the awareness level of vulnerability and risk assessment 

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 ô***õ 0.001 ô**õ 0.05 ô.õ 0.1 ô õ 1 
AIC=82.953 

The awareness level of vulnerability and risk assessment is significantly (p-0.0095**) predicted to be -

006931 when participation in meetings is 0. The significant association seen in chi-square testbetween 

participation in meetings and the awareness level of vulnerability and risk assmessment could be the 

cascading effects of other awareness campaign initiatives.  

Inference viAssociation between participation in awareness activities and the awareness on the enforcement of circular 

  
Your level of awareness on the enforcement of circular about the land use 
based on GLOF hazard zonation mapping issued by MoHCA? 

1) Have you 
participate
d in 
mockdrill? 

 High Medium Low Same as before 
Yes 13 11 0 0 

No 4 9 6 0 

Ⱶ= 16.7404, df = 6, p-value = 0.01029 

  
Your level of awareness on the enforcement of circular about the land use 
based on GLOF hazard zonation mapping issued by MoHCA? 

2) Have you 
participate
d in 
workshops
? 

 High Medium Low Same as before 
Yes 11 11 2 0 

No 5 9 4 0 

…2= 5.7784, df = 6, p-value = 0.4485  

  
Your level of awareness on the enforcement of circular about the land use 
based on GLOF hazard zonation mapping issued by MoHCA? 

3) Have you 
participate

d in 
meetings? 

 High Medium Low Same as before 
Yes 12 15 2 0 

No 3 6 4 0 

…2= 10.8403, df = 6, p-value = 0.09344 

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 from Inference vi shows that there was positive effect of participating in the Mock Drill 

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 because the people got the 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 Use Mapping had no 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 reasons 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 chi-square tests. 

glm(EnforcementCircularAwareness~ParticipationInMockdrill, family=poission(link=log)) 

Model vii Effect of participation in mockdrill on the awareness of the enforcement of circular 

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

Intercept -0.7802 0.3015 -2.588 0.00967** 
Participation in 
mockdrill 

0.9343 0.3722 2.510 0.01206* 

Singnif. Codes: 0 ô***õ 0.001 ô**õ 0.05 ô.õ 0.1 ô õ 1 
AIC=87.007 

A unit participation in mockdrill is significantly (0.01206*) 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 response, and Dzong 
fire safety training have led to instituting Dzongkhag, Gewog and 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 
not due to the respondentsõ 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 Inference 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 positive result/relation in having the Dzongkhag. Gewog and 

Community DM Plans in place and getting trained in Dzong Fire Safety Trainings. 

Inference viiAssociation between the training conducted and the disaster management plan in place 

 Does your Dzongkhag have disaster management plans in place? 

1) Are you 
trained in 
CBDRM? 

 Yes No Donõt know 
Yes 11 1 4 

No 7 8 9 

…2= 11.5259, df = 6, p-value = 0.07342 

 Does your Gewog have disaster management plans in place? 

Are you 
trained in 
CBDRM? 

 Yes No Donõt know 
Yes 7 5 4 

No 3 11 8 

…2= 8.9127, df = 6, p-value = 0.1785 

 
Does your community have disaster management plans in 
place? 

Are you 
trained in 
CBDRM? 

 Yes No Donõt know 
Yes 9 8 1 

No 8 6 9 

Ⱶ= 12.6384, df = 6, p-value = 0.04915 

 Does your Dzongkhag have disaster management plans in place? 

2) Are you 
trained in 
mainstreaming 
DRR? 

 Yes No Donõt know 
Yes 12 1 1 

No 6 8 12 

Ⱶ= 21.4123, df = 6, p-value = 0.001546 

 Does your Gewog have disaster management plans in place? 

Are you 
trained in 
mainstreaming 

 Yes No Donõt know 
Yes 7 6 1 

No 3 10 11 
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DRR? 
Ⱶ= 13.2381, df = 6, p-value = 0.03941 

 
Does your community have disaster management plans in 
place? 

Are you 
trained in 
mainstreaming 
DRR? 

 Yes No Donõt know 
Yes 9 7 1 

No 8 7 9 

…2= 8.9877, df = 6, p-value = 0.1743 

 Does your Dzongkhag have disaster management plans in place? 

3) Are you 
trained in 

school 
disaster 

preparedness 
and response? 

 Yes No Donõt know 
Yes 7 0 1 

No 11 9 12 

Ⱶ= 13.8999, df = 6, p-value = 0.03077 

 Does your Gewog have disaster management plans in place? 

Are you 
trained in 
school 
disaster 
preparedness 
and response? 

 Yes No Donõt know 
Yes 6 1 1 

No 4 15 11 

Ⱶ= 17.6785, df = 6, p-value = 0.007088 

 
Does your community have disaster management plans in 
place? 

Are you 
trained in 
school 
disaster 
preparedness 
and response? 

 Yes No Donõt know 
Yes 8 2 1 

No 10 12 9 

Ⱶ= 13.5936, df = 6, p-value = 0.03452 

 Does your Dzongkhag have disaster management plans in place? 

4) Are you 
trained in 
Dzong fire 
safety 
training? 

 Yes No Donõt know 
Yes 13 4 4 

No 5 5 10 

…2= 8.4058, df = 6, p-value = 0.2099 

 Does your Gewog have disaster management plans in place? 

Are you 
trained in 
Dzong fire 
safety 
training? 

 Yes No Donõt know 
Yes 6 10 3 

No 4 6 10 

…2= 7.9537, df = 6, p-value = 0.2415 

 
Does your community have disaster management plans in 
place? 
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Are you 
trained in 
Dzong fire 
safety 
training? 

 Yes No Donõt know 
Yes 9 9 3 

No 9 5 8 

…2= 7.3416, df = 6, p-value = 0.2904 

 

glm(DisasterManagementPlansInPlace~CBDRMTraining, family=poission(link=log)) 

Model viii Effect of CBDRM training on community preparedness 

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

Intercept -0.9808 0.4082 -2.403 0.0163* 
Training in CBDRM 1.8660 0.4546 2.247 0.0246* 

Singnif. Codes: 0 ô***õ 0.001 ô**õ 0.05 ô.õ 0.1 ô õ 1 
AIC=88.206 

Disaster management plans in place is predicted to be increase by 1.8660 when training in CBDRM goes up 

by one. And itõs predicted to be -0.9808 if thereõs no CBDRM training at all.  

Model viii on the Community Preparedness and Effect of Trainings in CBDRM highly justifies 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 response, and Dzong 

fire safety training have helped Dzongkhag disaster management persons and Gewog disaster 

management committee members to prioritize, plan and implement measures to reduce human and 

material losses from potential GOLFs as shwn by results in inference viii and further validated by 

the glm test of model ix. 

Ability or inability to prioritize, plan and implement measures to reduce human and material losses 

from the GLOFs is used to assess the respone capacity. It is hypothesized that having trained in 

CBDRM, mainstreaming DRR, school disaster preparedness and response, and Dzong fire safety 

training had enabled the community members to be able to prioritize measures to reduce human and 

material losses from GLOFs. These hypotheses are tested by using the chi-square test of 

independence.  

Inference viiiRelationship between the training conducted and the ability to prioritize, plan and implement measures to 
reduce human and material losses from the potential GLOFs 

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

1) Are you 
trained in 
CBDRM? 

 Yes No Donõt know 
Yes 13 4 1 

No 16 4 5 

Ⱶ= 13.7152, df = 6, p-value = 0.03298 

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

Are you 
trained in 
CBDRM? 

 Yes No Donõt know 
Yes 14 3 0 

No 16 4 5 

…2= 5.381, df = 6, p-value = 0.496 

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

Are you 
trained in 
CBDRM? 

 Yes No Donõt know 
Yes 11 4 2 

No 12 5 9 

…2= 10.4738, df = 6, p-value = 0.1061 

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

2) Are you 
trained in 
mainstreaming 
DRR? 

 Yes No Donõt know 
Yes 15 1 1 

No 14 7 5 

Ⱶ= 16.6309, df = 6, p-value = 0.01074 

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

Are you 
trained in 
mainstreaming 

 Yes No Donõt know 
Yes 15 1 0 

No 15 6 5 
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DRR? 
…2= 8.996, df = 6, p-value = 0.1738 

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

Are you 
trained in 
mainstreaming 
DRR? 

 Yes No Donõt know 
Yes 14 2 1 

No 9 7 10 

Ⱶ= 17.4679, df = 6, p-value = 0.007709 

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

3) Are you 
trained in 

school 
disaster 

preparedness 
and response? 

 Yes No Donõt know 
Yes 10 0 0 

No 19 8 6 

Ⱶ= 16.5449, df = 6, p-value = 0.01111 

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

Are you 
trained in 
school 
disaster 
preparedness 
and response? 

 Yes No Donõt know 
Yes 10 0 1 

No 21 7 4 

…2= 7.3851, df = 6, p-value = 0.2867 

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

Are you 
trained in 
school 
disaster 
preparedness 
and response? 

 Yes No Donõt know 
Yes 9 0 1 

No 14 9 10 

Ⱶ= 12.9502, df = 6, p-value = 0.04383 

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

4) Are you 
trained in 
Dzong fire 
safety 
training? 

 Yes No Donõt know 
Yes 15 3 4 

No 14 5 3 

…2= 6.1041, df = 6, p-value = 0.4116 

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

Are you 
trained in 
Dzong fire 
safety 
training? 

 Yes No Donõt know 
Yes 18 3 2 

No 13 4 4 
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…2= 2.4612, df = 6, p-value = 0.8728 

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

Are you 
trained in 
Dzong fire 
safety 
training? 

 Yes No Donõt know 
Yes 13 5 4 

No 10 4 8 

…2= 4.8255, df = 6, p-value = 0.5664 

The test result shows that there exists significant (p-value 0.03298) association at ‌ = 0.05 between 

CBDRM training and the ability to prioritize measures against potential GLOFs. Similarly, 

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. 

Significant association is also seen between the ability to implement measures against GLOFs and 

training in Dzong fire safety. 

Case 1 of Inference viii shows that there is a positive relation in that getting trained in CBDRM had 

positive effect in being able to prioritize 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. 

Case 2 shows 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. 

Case 3 shows otherwise, in that it shows that 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. 

Likewise, subsection 4 goes to show there is no positive relation between ògetting trained for Dzong 

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 Statistics 

 

A total of 85 community members from Punakha Dzongkhag participated 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% civil servants, 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 members were interviewed 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% single people. Literate respondents made up 74%. 

Eighty five community members were interviewed in Bumthang Dzongkhag out 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 range of occupations groupsð14.1% 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 dzongkhags 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 gender-dissagregated profile of community respondents covering their 

occupations, literacy levels and marital 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 of 

74. 
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Bar chart 11Respondentsõ profile 
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Line chart 12Percentage of community members trained in CBDRM by gender 

 

A gender-disaagregated study on the percenate of community members being trained in CBDRM 
showed the results that a total of 16.3% male and 19.5% femalecommunity members were found 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 conducted in post-2011. The community also attributed 
the increase to awareness created through media (radio, television and print media).  

 

 

 

 

 

 

 

 

 

 

 

 

0

10

20

30

40

50

60

70

80

90

Male Female Male Female

Participation in CBDRM Participation in CBDRM

Year (2011) Year (2014)

%Yes

%No



38 
 

Line chart 13Participation in disaster related awareness activities by gender 

 

Percentage of male and female respondents who reported having participated in disaster related 

awareness activities such as CBDRM, School Disaster Preparedness and Response Training, Dzong 

Fire Safety Trainingwere 29.9% and 34.1% in 2011 baseline study. In 2014 terminal evaluation study, 

the percengtages were 64.91% and 65.18% in Punakha Dzongkhag, 58.08% and 48.21% in Wangdue 

Phodrang Dzongkhag, and 18.06% and 20.72% in Bumthang Dzongkhag. 
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Bar chart 14Community members able to prioritize plan and implement measures to reduce human and material losses 

from potential GLOF 

 

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 respondents reported 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 evacuation/safe 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 chart 15Community members who are able to take precautionary measures in the event of GLOF 

 

As per 2011 baseline study, on an average the percent of community members who are able to take 

precautionary measures and react to potential GLOFs to minimize human and material losses by 

securing safe 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 chart 16Disaster management plans in place at the community level 

 

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 respondents in Punakha, 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 non-functional Gewog disaster management community members. 

It is remarkable to note that Bumthang has almost equal percent of males and females in all the 

categories of responses of ôyesõ, òdo not knowó and ônoõ but more females are shown to have the 

knowledge than males in Punakha Dzonkhag which is the worst hit District in the previous floods 

of 1994, and Cyclone Aila in 2009. 
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Line chart 17Level of awareness on mitigation work at Thorthormi lake 

 

The level of awareness of mitigation work at Thorthormi lake was exceedingly high in both Punakha 

and Wangdue Phodrang Dzongkhags with 91% female and 93% male in Punakha Dzongkha, 83% 

female and 91% male in Wangdue Phodrang Dzongkhag answering yes that they are aware of 

mitigation work at Thorthormi lake. 
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Column chart 18Rating of Thorthormi lake mitigation work 

 

Column chart 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 found that 89% of female 

respondents and 86% male respondents rated the work as success in Punakha Dzongkha shown by 

the blue cylinder in the front. Under Wangdue Phodrang Dzongkhag 68% of female and 83% of male 

respondents rated the work as success. This clearly shows men are being more cautious in 

responding about the success of mitigation intervention which has not been tested yet by a major 

flood like that of 1994. 
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Column chart 19Mitigation work and the risk of GLOF 

 

With the completion of mitigation work, 70% of female and 68% of male respondents in Punakha 

Dzongkhag are of 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 respondents who were 

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 Analysis and Modeling 

3.6.1 Inference 

3.6.1.1 Awareness 
 

Test (1) through (3) show that at community level participation in mockdrills, workshops, and 

meetings have significantly enchanced the awareness level of roles and responsibilities amongst the 

community members. 

Inference ixRelationship between participation in awareness activities and the level of awareness of the roles and 

responsibilities 

  Your awareness level of roles and responsibilities? 

1) Have you 
participated 
in mockdrill? 

 High Low Medium 
Yes 59 2 68 

No 20 68 61 

Ⱶ= 83.3097, df = 4, p-value = 2.2e-16 

  Your awareness level of roles and responsibilities? 

2) Have you 
participated 
in 
workshops? 

 High Low Medium 
Yes 10 0 3 

No 70 70 125 

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

  Your awareness level of roles and responsibilities? 

3) Have you 
participated 
in meetings? 

 High Low Medium 
Yes 58 3 58 

No 22 67 71 

Ⱶ= 71.5443, df = 2, p-value = 2.91e-16 

 

In all of the above tests, at ‌= 0.05 the p-value is highly significant, so the alternative 

hypothesesthat the awareness level of roles and responsibilities of community members are closely 

associated with participation in mockdrills, workshops and meetings. The relationships are further 

investigated by modeling them. 

glm(LevelOfRRAwareness~ParticipationInMockdrill, family=poission(link=log)) 

Model ix Effect of participation in mockdrill on the awareness of roles and responsibilities 

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

Intercept -1.3876 0.1748 -7.939 2.04e-15*** 
Participation in 
mockdrill 

0.6717 0.1177 5.708 1.14e-08*** 

Singnif. Codes: 0 ô***õ 0.001 ô**õ 0.05 ô.õ 0.1 ô õ 1 
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.  



46 
 

 

glm(LevelOfRRAwareness ~ParticipationInWorkshops, family=poission(link=log)) 

Model x Effect of participation in workshops on the awareness of roles and responsibilities 

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

Intercept -0.11346 0.10380 -1.093 0.274 
Participation in 
workshops 

0.06677 0.08367 0.798 0.425 

Singnif. Codes: 0 ô***õ 0.001 ô**õ 0.05 ô.õ 0.1 ô õ 1 
AIC = 558.75 

For a unit increment in participation in workshops, the level of awareness of their roles and 

responsibilities are predicted to be increased by 0.06677. But the coefficients are not significant. 

glm(LevelOfRRAwareness ~ParticipationInMeetings, family=poission(link=log)) 

Model xi Effect of participation in meetings on the awareness of roles and responsibilities 

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

Intercept -1.2375 0.1646 -7.519 5.54e-14*** 
Participation in 
meetings  

0.6058 0.1127 5.376 7.60e-08*** 

Singnif. Codes: 0 ô***õ 0.001 ô**õ 0.05 ô.õ 0.1 ô õ 1 
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.   

Inference xRelationship between participation in awareness activities and the awareness of location and access safe 

GLOF evacuation sites 

  
Are you aware of location and access routes to 
safe GLOF evacuation sites? 

1) Have you 
participated 
in mockdrill? 

 Yes  No  
Yes 103 4 

No 68 15 

Ⱶ= 80.7402, df = 10, p-value = 3.594e-13 

  
Are you aware of location and access routes to 
safe GLOF evacuation sites? 

2) Have you 
participated 
in 
workshops? 

 Yes  No  
Yes 11 2 

No 160 17 

…2= 7.6017, df = 10, p-value = 0.6677 

  
Are you aware of location and access routes to 
safe GLOF evacuation sites? 

3) Have you 
participated 
in meetings? 

 Yes  No  
Yes 88 4 

No 84 15 

Ⱶ= 76.9385, df = 5, p-value = 3.663e-15 
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At ‌= 0.05thetests (1) and (3) support the hypotheses that participation in mockdrills and 

meetings have significant positive effect on the awareness of locations and access routes to safe 

GLOF evacuation sites. The tests are further investigated by modeling them as: 

glm(LocationAccessRoutesAwareness~ParticipationInMockdrill, family=binomial(link=logit)) 

Model xii Effect of participation in mockdrill on the awareness of location 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 
mockdrill 

1.7224 0.5838 2.950 0.00318** 

Singnif. Codes: 0 ô***õ 0.001 ô**õ 0.05 ô.õ 0.1 ô õ 1 
AIC = 255.23 

 

glm(LocationAccessRoutesAwareness~ParticipationInMeetings, family=binomial(link=logit)) 

Model xiii Effect of participation in meetings on 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: 0 ô***õ 0.001 ô**õ 0.05 ô.õ 0.1 ô õ 1 
AIC = 261.91 
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3.6.1.2 Preparedness 

 

Inference xiRelationship between the training conducted and the preparedness 

 
In the event of potential GLOF, can you take precautionary 
measures against it? 

1) Are you 
trained in 
CBDRM? 

 Yes No Donõt know 
Yes 76 8 18 

No 83 20 73 

Ⱶ= 21.2105, df = 4, p-value = 0.0002876 

 
Does your community have disaster management plans in 
place? 

Are you 
trained in 
CBDRM? 

 Yes No Donõt know 
Yes 85 14 3 

No 64 61 51 

Ⱶ= 62.3618, df = 4, p-value = 9.245e-13 

 
In the event of potential GLOF, can you take precautionary 
measures against it? 

2) Are you 
trained in 
school 
disaster 
preparedness 
and response? 

 Yes No Donõt know 
Yes 27 3 12 

No 133 25 79 

…2= 1.0754, df = 2, p-value = 0.5841 

 
Does your community have disaster management plans in 
place? 

Are you 
trained in 
school 
disaster 
preparedness 
and response? 

 Yes No Donõt know 
Yes 28 7 7 

No 121 69 47 

…2= 3.8421, df = 2, p-value = 0.1465 

 
In the event of potential GLOF, can you take precautionary 
measures against it? 

3) Are you 
trained in 

Dzong fire 
safety 

preparedness 
and response? 

 Yes No Donõt know 
Yes 14 2 1 

No 146 26 90 

Ⱶ= 5.9946, df = 2, p-value = 0.04992 

 
Does your community have disaster management plans in 
place? 

Are you 
trained in 
Dzong fire 
safety 
preparedness 

 Yes No Donõt know 
Yes 14 3 0 

No 135 73 54 
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and response? 
Ⱶ= 6.956, df = 2, p-value = 0.03087 

 

In all cases of tests (1) and (3) the p-values are smaller than the significance level (‌= 0.05), hence 

alternative hypotheses are accepted and the relationship are further investigated by modeling them. 

glm(PrecautionaryMeasures~TrainingInCBDRM, family=poission(link=log)) 

Model xiv Effect of trainingin CBDRM on the ability to take precautionary measures against GLOF 

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

Intercept -0.8408 0.1508 -5.577 2.45e-08*** 
Training in CBDRM 0.7766 0.1696 4.580 4.65e-06*** 

Singnif. Codes: 0 ô***õ 0.001 ô**õ 0.05 ô.õ 0.1 ô õ 1 
AIC = 645.44 

Result: Strong relationship exists between the two. 

glm(DisasterManagementPlanInPlace~TrainingInCBDRM, family=poission(link=log)) 

Model xv Effect of training in CBDRM on having disaster management plan in place 

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

Intercept -1.6292 0.2236 -7.286 3.19e-13*** 
Training in CBDRM 1.5530 0.2368 6.557 5.50e-11*** 

Singnif. Codes: 0 ô***õ 0.001 ô**õ 0.05 ô.õ 0.1 ô õ 1 
AIC = 537.05 

Result: Strong relationship exists between the two. 

glm(PrecautionaryMeasures~TrainingInDzongFireSafety, family=poission(link=log)) 

Model xvi Effect of training in Dzong fire safety on the ability to take precautionary measures against GLOF 

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

Intercept -1.4469 0.4998 -2.895 0.00379** 
Training in Dzong fire 
safety 

1.2065 0.5046 2.391 0.01681* 

Singnif. Codes: 0 ô***õ 0.001 ô**õ 0.05 ô.õ 0.1 ô õ 1 
AIC = 660.8 

glm(DisasterManagementPlanInPlace~TrainingInDzongFireSafety, family=poission(link=log)) 

Model xvii Effect of training in Dzong fire safety on having disaster management plan in place 

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

Intercept -1.7346 0.5773 -3.005 0.00266** 
Training in Dzong fire 
safety 

1.3648 0.5820 2.345 0.01904* 

Singnif. Codes: 0 ô***õ 0.001 ô**õ 0.05 ô.õ 0.1 ô õ 1 
AIC = 591.15 
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3.6.1.3 Response Capacities 
 

Inference xiiRelationship between the training conducted and the ability to prioritize, plan and implement measures to 
reduce human and material losses from the potential GLOFs 

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

1) Are you 
trained in 
CBDRM? 

 Yes No Donõt know 
Yes 69 18 15 

No 56 30 90 

Ⱶ= 142.7117, df = 4, p-value = 1.188e-08 

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

Are you 
trained in 
CBDRM? 

 Yes No Donõt know 
Yes 92 6 4 

No 115 16 43 

Ⱶ= 28.0028, df = 6, p-value = 9.385e-05 

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

Are you 
trained in 
CBDRM? 

 Yes No Donõt know 
Yes 92 3 7 

No 92 17 65 

Ⱶ= 44.4575, df = 6, p-value = 5.998e-08 

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

2) Are you 
trained in 

school 
disaster 

preparedness 
and response? 

 Yes No Donõt know 
Yes 22 2 18 

No 103 46 88 

…2= 5.3908, df = 2, p-value = 0.06751 

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

Are you 
trained in 
school 
disaster 
preparedness 
and response? 

 Yes No Donõt know 
Yes 27 3 10 

No 180 19 38 

Ⱶ= 13.2283, df = 3, p-value = 0.004168 

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

Are you 
trained in 
school 
disaster 
preparedness 
and response? 

 Yes No Donõt know 
Yes 22 3 15 

No 162 17 58 

Ⱶ= 114.3893, df = 3, p-value = 0.00242 
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Are you able to prioritize measures to reduce human and 
material losses from the potential GOLFs? 

3) Are you 
trained in 
Dzong fire 
safety 
measures? 

 Yes No Donõt know 
Yes 12 1 4 

No 113 47 102 

…2= 5.0321, df = 2, p-value = 0.08078 

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

Are you 
trained in 
Dzong fire 
safety 
training? 

 Yes No Donõt know 
Yes 15 0 2 

No 192 22 46 

…2= 2.3497, df = 3, p-value = 0.5031 

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

Are you 
trained in 
Dzong fire 
safety 
training? 

 Yes No Donõt know 
Yes 14 0 3 

No 170 20 70 

…2= 2.668, df = 3, p-value = 0.4457 

 

glm(AbilityToPrioritize~TrainingInCBDRM, family=poission(link=log)) 

Model xviii Effect of training in CBDRM on the ability to prioritize measures to reduce human and material losses from 
potential GLOFs 

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

Intercept -0.7538 0.1443 -5.223 1.76e-07*** 
Training in CBDRM 0.9342 0.1598 5.845 5.06e-09*** 

Singnif. Codes: 0 ô***õ 0.001 ô**õ 0.05 ô.õ 0.1 ô õ 1 
AIC = 666.8 

 

glm(AbilityToPlan~TrainingInCBDRM, family=poission(link=log)) 

Model xix Effect of training in CBDRM on the ability to plan measures to reduce human and material losses from 
potential GLOFs 

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

Intercept -1.9859 0.2673 -7.431 1.08e-13*** 
Training in CBDRM 1.4655 0.2847 5.148 2.63e-07*** 

Singnif. Codes: 0 ô***õ 0.001 ô**õ 0.05 ô.õ 0.1 ô õ 1 
AIC = 470.39 

 

glm(AbilityToImplement~TrainingInCBDRM, family=poission(link=log)) 
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Model xx Effect of training in CBDRM on the ability to implement  measures to reduce human and material 
losses from potential GLOFs 

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

Intercept -1.7918 0.2425 -7.388 1.49e-13*** 
Training in CBDRM 1.6309 0.2560 6.371 1.88e-10*** 

Singnif. Codes: 0 ô***õ 0.001 ô**õ 0.05 ô.õ 0.1 ô õ 1 
AIC = 546.05 

 

glm(AbilityToPlan~TrainingInSchoolDPR, family=poission(link=log)) 

Model xxi Effect of training in school disaster preparedness and response on the ability to plan  measures 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: 0 ô***õ 0.001 ô**õ 0.05 ô.õ 0.1 ô õ 1 
AIC = 546.05 

 

glm(AbilityToImplement~TrainingInSchoolDPR, family=poission(link=log)) 

Model xxii Effect of training in school disaster preparedness and response on the ability to implement  measures 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: 0 ô***õ 0.001 ô**õ 0.05 ô.õ 0.1 ô õ 1 
AIC = 546.05 
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IV.  LESSONS LEARNT, EXPERIENCES AND RECOMMENDATIONS  

 

A summary of lessons, experiences and recommendations from specific training and workshops 

carried out: 

Training workshop on CBDRM for the Dzongkhag Disaster Management Committee (DDMC) and 

Dzongkhag disaster Management Teams (DDMT) was found to be extremely beneficial, relevant and 

equipped the participants with information on the important topics and tools for developing 

Dzongkhag Disaster Management Plans. It also gave them the requisite capacity to, in turn train the 

Gewog functionaries in disaster management plans. 

Recommendations:  

Á It is recommended that the formation of DDMC and DDMT be supported by 

bestowing powers and responsibilities which is clearly spelt out in their terms of 

reference. Also, having a very strong line of command and coordination between these 

two bodies would help them function smoothly.  

Á In view of the Dzongkhagofficials 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. 

Á It is highly recommended 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 School were reported to be relevant 

and timely with the occurrence of disasters increasing ever before.  

Á A need to conduct workshops on multi-hazard was recommended with the nature of disaster 

changing every year.   

Mock drill on Glacial Lake Outburst Flood Disaster Response showed direct positive impact on the 

response and preparedness level among the vulnerable communities.  

Recommendations:  

Á It is recommended to organize and conduct more multi-hazard drills in the country to help 

increase the level of preparedness of the people who are always the first responders. 

Á Stakeholder co-ordination and co-operation was vital and necessary in organizing drills and 

was deemed necessary during real emergencies. 

Á For security and running EWS, community ownership was found be to 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:  

Á Womenõs representation as sector focal persons at national level is significantly low (14.3%). 

There is a need to encourage womenõs participation, particularly at national level. 

Á Focal persons accessing climate risk information through Disaster Management Information 

System are almost non-existent. Therefore, DDM may explore better alternative ways of 

utilizing climate risk information at the sector levels. 

Á There is a need for continuous awareness campaign and sharing of information at 

community level and in vulnerable areas. 

Á More empirical studies may be conducted on glaciers and climate change, and on the 

application of state-of-the-art technology to combat and better prepare against the adverse 

effect of climate change. 

Á Laws and regulations have been put in place, awareness activities have been carried out to a 

large extent, yet preparedness against GLOF is however quite low.  

Á Government and corporate officials have been familiarized with Disaster Management 

policies and strategies but the DDM has not taken any initiative to familiarize people 

working in private sector who are also equally vulnerable.  

Á To carry out risk reduction activities in a planned manner, it is felt that a legal framework like 

Thromde Disaster Management plan is necessary.  

Á It is recommended to continue awareness activities and build capacity of planner and policy 

makers to enable them to mainstream DDR concerns into their plans and policies. 

Á Evacuation and mockdrills were reported to be very helpful and efforts must continue. 

Á Dedicated disaster management personnel at Dzongkhag level would be helpful. Currently, 

the focal persons are Dzongkhag officials who have their respective primary responsibility. 

Therefore, DDM may look into the placement of dedicated disaster management personnel 

at Dzongkhag level. 

Á DDM may look into developing standard training monitoring, reporting and evaluation tools 

to keep track of training conducted, assess effectiveness and provide support as and when 

required. 

Á Focal persons for early warning system are seen to have gone ineffective since the 

discontinuation of providing mobile vouchers. 

Á There is a need to create an emergency response funds at Dzongkhag and Gewog levels. 

Á Need to conduct of first responder training at Dzongkhag, Gewog, and community levels. 

Á Risk reduction and disaster awareness activities and measures being adopted or carried out 

by sectors and Dzongkhagsare project tied and outside the scope of five-year plans. These 

activities and measures can be mainstreamed or made sustainable by incorporating them into 

sectors and Dzongkhags planned activities.  

Á DDM to explore other effective options of carrying out awareness and knowledge 

dissemination activities to reach the intended target audience. Radio programs and messages 

were reported to be effective media. Even in emergency communication, owing to their 

reach and access, mobile phones and radio proved to be the two powerful and effectivetools. 
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It is recommended that DDM consults telecommunication and broadcasting agencies like 

Bhutan Telecom, Tashi Cell and the Bhutan Broadcasting Service and explore alternative 

early warning and emergency communication mechanisms. 

Á Although people have realized the hard way as to why they should insure their homes and 

other belongings, there are still quite a bit of residents who need to be encouraged and 

pursued to insure their homes and belongings against such untoward occurrences. DDM 

may take up with the insurance companies to advocate for and offer such schemes. 

Á Since co-ordination seems to be weak and ineffective, there is need to re-energize the multi-

sector committees and the teams at the Dzongkhag and Gewog levels.  
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V. CONCLUSION 

 

DDM and its initiatives can be compared to have had òthe organic growthó getting their DM Act, 

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 Action (2005-2015) and 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 in the effort of able to respond to the all forms of natural 

disasters like earthquakes, wind storms, landslides and floods.  

This study òQualitative Based Survey of Awareness, Preparedness and Response Capacities related 

to Climate Induced Risks and Vulnerabilites from GLOFó focused particularly on 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 households 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 (2008-2012) for disaster 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 Punakha-Wangdue Valley), Gasa benefitted socio-economically 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 three districts and the 

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 statistical analysis, 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 out an array 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 GLOF threat in Bhutan. 

Significant impact has been created on the ground, especially in Punakha-Wangdue Valleys. Having 

said that, the Department could do more by developing comprehensive awareness building strategy 

as part of the National Preparedness and Contingency Plan; and by upscaling systematic awareness, 

mockdrills and capacity building programs at all levels, including advocacy at decision-making levels. 

To a large extent, disaster preparedness has now gained great significance and has been duly 

integrated as part of the larger development strategy. However, owing to the lack of technical 

expertise and resources, a few sectors couldnõt initiate the formulation of disaster contingency plans 
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and the absence of contingency plans has resulted in the lack of effective coordination, 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 deployment through increased 

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 positive relation to the 

nation-wide 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 like 50-100 percent awareness 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 risk 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 National 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 any part of the country.  

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 were all products of DDMõs constant effort of raising awareness 

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 

and every citizen of the country can answer ò100%Yesó to all the assessment questions of disaster 

awareness, preparedness and response capacities. 
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7 APPENDICES 

7.1 TABLES 

7.1.1 National Level Tables 
Table iii Respondentsõ profile 

NATIONAL LEVEL  

Gender 
 Frequency Percent 

Female 2 14.3 

Male 12 85.7 

Total 14 100 

 

Household head 
No 3 21.4 

Yes 11 78.6 

Total 14 100 

Table iv Count and percentage of national level focal Persons able to or not able to prioritize, plan and implement 

measures to reduce human and material losses from potential GLOFs 

NATIONAL LEVEL  

Ability to: 

Respondents 

National level focal persons 

Gender (counts) 
Total 

% 

Female Male Female Male 

Prioritize 

Very confident 2 0 2 100 0 

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 

Plan   

Very confident 0 0 0 0 0 

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 

Implement  

Very confident 0 0 0 0 0 

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 

Table v 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 
climate risk information 
database? 

On a regular 
basis 

0 0 0 0 0 

Sometimes 0 9 9 0 75 

Not at all 2 3 5 100 25 

Total 2 12 14 100 100 

Table vi Utilization of climate risk information 
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NATIONAL LEVEL  

 

Respondents 

National level focal persons 

Gender (counts) 
Total 

% 

Female Male Female Male 

Do you utilize climate risk 
information? 

Missing  2 3 5 100 25 

No 0 3 3 0 25 

Yes  0 6 6 0 50 

Total 2 12 14 100 100 

Table vii 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 
sensitization workshops or 
trainings organized by DDM? 

All  0 3 3 0 25 

Some  2 9 11 100 75 

Not at all 0 0 0 0 0 

Total 2 12 14 100 100 

Table viii Long-term 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 long-term 
prevention/mitigation 
strategies/activities for GLOF 
or other hazards in your sectorõs 
annual or five-year plan? 

No 0 3 3 0 25 

Donõt know 0 0 0 0 0 

Yes 2 9 11 100 75 

Total 2 12 14 100 100 

Table ix Awareness on disaster management plans 

NATIONAL LEVEL  

 

Respondents 

National level focal persons 

Gender (counts) 
Total 

% 

Female Male Female Male 

Disaster management act of 
Bhutan - 2013 

Donõt know 0 0 0 0 0 

No  0 0 0 0 0 

Yes 2 12 14 100 100 

Total 2 12 14 100 100 

Community-based disaster risk 
management (CBDRM) 

Donõt know 0 3 3 0 25 

No  0 3 3 0 25 

Yes 2 6 8 100 50 

Total 2 12 14 100 100 

Gewog disaster management 
policy and strategy  

Donõt know 0 3 3 0 25 

No  2 6 8 100 50 

Yes 0 3 3 0 25 

Total 2 12 14 100 100 

Dzongkhag  disaster management Donõt know 0 0 0 0 0 
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policy and strategy  No  0 3 3 0 25 

Yes 2 9 11 100 75 

Total 2 12 14 100 100 

School disaster management 
policy and strategy  

Donõt know 0 0 0 0 0 

No  0 6 6 0 50 

Yes 2 6 8 100 50 

Total 2 12 14 100 100 

Sector disaster management 
policy and strategy  

Donõt know 0 0 0 0 0 

No  0 6 6 0 50 

Yes 2 6 8 100 50 

Total 2 12 14 100 100 

National disaster management 
framework 2006 

Donõt know 0 0 0 0 0 

No  0 3 3 0 25 

Yes 2 9 11 100 75 

Total 2 12 14 100 100 

Table x DRR, CCA and sector plans/policies/activities 

NATIONAL LEVEL  

 Respondents 

National level focal persons 

Gender 
(counts) 

Total 

% 

Female Male 
Femal

e 
Male 

Do your sector plans, 
policies and activities have 
Disaster Risk Reduction 
(DRR) and Climate Change 
Adaptation (CCA) 
incorporated into them? 

DRR 

Sector 
plans/policies/

activities 

Donõt 
know 

0 0 0 0 0 

No 0 3 3 0 25 

Yes 2 9 11 100 75 

Total  2 12 14 100 100 

CCA Sector 
plans/policies/

activities 

Donõt 
know 

0 0 0 0 0 

No 0 9 9 0 75 

Yes 2 3 5 100 25 

Total  2 12 14 100 100 

Table xi Implementation status of disaster management plans 

NATIONAL LEVEL  

 

Respondents 

National level focal persons 

Gender (counts) 
Total 

% 

Female Male Female Male 

Do you think that the disaster 
management plans are 
implemented successfully? 

In the process of 
implementation  

2 0 2 100 0 

No  0 6 6 0 50 

Yes 0 6 6 0 50 

Total 2 12 14 100 100 

Table xii 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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Do you think that you are sector 
is prepared to respond in the 
event of a disaster? 

Fully prepared 0 3 3 0 25 

Partially prepared 0 6 6 0 50 

Beginning to prepare 2 3 5 100 25 

Not prepared at all 0 0 0 0 0 

Total 2 12 14 100 100 

Table xiii Preparedness of Dzongkhags after the implementation of the project 

NATIONAL LEVEL  

 

Respondents 

National level focal persons 

Gender (counts) 
Total 

% 

Female Male Female Male 
In your opinion, are the districts now better 
prepared to deal with the GLOF after the 
implementation of the project? 

Donõt know 2 6 8 100 50 

No  0 0 0 0 0 

Yes 0 6 6 0 50 

Total 2 12 14 100 100 

Table xiv 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 

Effectiveness 

Highly satisfactory  0 3 3 0 25 

Highly 
unsatisfactory  

0 0 0 0 0 

Moderately 
satisfactory  

2 3 5 100 25 

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 

Efficiency 

Highly satisfactory 0 3 3 0 25 

Highly 
unsatisfactory 

0 0 0 0 0 

Moderately 
satisfactory 

0 0 0 0 0 

Moderately 
unsatisfactory 

0 3 3 0 25 

Satisfactory  2 6 8 100 50 

Unsatisfactory  0 0 0 0 0 

Total  2 12 14 100 100 

Sustainability 

Likely  0 6 6 0 50 

Moderately likely 2 6 8 100 50 

Moderately 
Unlikely 

0 0 0 0 0 

Unlikely 0 0 0 0 0 
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Total  2 12 14 100 100 

Impact  

Minimal  2 3 5 100 25 

Negligible 0 0 0 0 0 

Significance  0 9 9 0 75 

Total  2 12 14 100 100 

Table xv 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 

Effectiveness 

Highly satisfactory  0 0 0 0 0 

Highly 
unsatisfactory  

0 0 0 0 0 

Moderately 
satisfactory  

2 3 5 100 25 

Moderately 
unsatisfactory  

0 0 0 0 0 

Satisfactory 0 9 9 0 75 

Unsatisfactory  0 0 0 0 0 

Total 2 12 14 100 100 

Efficiency 

Highly satisfactory 0 3 3 0 25 

Highly 
unsatisfactory 

0 0 0 0 0 

Moderately 
satisfactory 

2 3 5 100 25 

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 

Sustainability 

Likely  0 6 6 0 50 

Moderately likely 2 6 8 100 50 

Moderately 
Unlikely 

0 0 0 0 0 

Unlikely 0 0 0 0 0 

Total  2 12 14 100 100 

Impact 

Minimal  2 6 8 100 50 

Negligible 0 0 0 0 0 

Significance  0 6 6 0 50 

Total  2 12 14 100 100 

Table xvi 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 

Effectiveness 

Highly satisfactory  0 0 0 0 0 

Highly 
unsatisfactory  

0 0 0 0 0 

Moderately 
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 

Efficiency 

Highly satisfactory 0 0 0 0 0 

Highly 
unsatisfactory 

0 0 0 0 0 

Moderately 
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 

Sustainability 

Likely  0 6 6 0 50 

Moderately likely 0 6 6 0 50 

Moderately 
Unlikely 

0 0 0 0 0 

Unlikely 2 0 2 100 0 

Total  2 12 14 100 100 

Impact 

Minimal  2 9 11 100 75 

Negligible 0 0 0 0 0 

Significance  0 3 3 0 25 

Total  2 12 14 100 100 

Table xvii 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 
GLOF in winter? 

No 2 6 8 100 50 

Yes 0 6 6 0 50 

Total 2 12 14 100 100 

Table xviiiRespondentsõ profile 

PUNAKHA DZONGKHAG  

Gender 
 Frequency Percent 

Female 5 25.0 

Male 15 75.0 

Total 20 100.0 

 

Household head 
No 5 25.0 

Yes 15 75.0 

Total 20 100.0 

WANGDUE PHODRANG DZONGKHAG  
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Gender 
 Frequency Percent 

Female 0 0 

Male 16 100.0 

Total 16 100.0 

 

Household head 
No 6 37.5 

Yes 10 62.5 

Total 16 100.0 

 
BUMTHAG DZONGKHAG  

Gender 
 Frequency Percent 

Female 2 16.7 

Male 10 83.3 

Total 12 100 

 

Household head 
No 3 25.0 

Yes 9 75.0 

Total 12 100 
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7.1.2 Dzongkhag and Gewog Level Tables 
Table xixCount and percentage of Dzongkhag disaster management focal Persons and Gewog disaster management 

committee members trained in the following training 

PUNAKHA DZONGKHAG  

Training 

Respondents 

Dzongkhag disaster management focal Persons and 
Gewog disaster management committee members 

Gender (counts) 
Total 

% 

Female Male Female Male 
Community-Based Disaster Risk 
Management (CBDRM) 

Yes  4 14 18 80 93 

No  1 1 2 20 7 

Total 5 15 20 100 100 

Mainstreaming Disaster Risk Reduction 
(DRR) 

Yes  4 12 16 80 80 

No  1 3 4 20 20 

Total  5 15 20 100 100 

School Disaster Preparedness and 
Response Training 

Yes  4 12 16 80 80 

No  1 3 4 20 20 

Total 5 15 20 100 100 

Dzong Fire Safety Training 
Yes  5 10 15 100 67 

No  0 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 

Training 

Dzongkhag disaster management focal Persons and 
Gewog disaster management committee members 

Gender (counts) 
Total 

% 

Female Male Female Male 
Community-Based Disaster Risk 
Management (CBDRM) 

Yes  0 8 8 0 50 

No  0 8 8 0 50 

Total 0 16 16 0 100 

Mainstreaming Disaster Risk Reduction 
(DRR) 

Yes  0 7 7 0 44 

No  0 9 9 0 56 

Total  0 16 16 0 100 

School Disaster Preparedness and 
Response Training 

Yes  0 11 11 0 69 

No  0 5 5 0 31 

Total 0 16 16 0 100 

Dzong Fire Safety Training 
Yes  0 6 6 0 38 

No  0 10 10 0 63 

Total 0 16 16 0 100 

Others  
Yes  0 15 15 0 94 

No  0 1 1 0 6 

Total 0 16 16 0 100 

BUMTHANG DZONGKHAG  

Training 

Respondents 

Dzongkhag disaster management focal Persons and 
Gewog disaster management committee members 

Gender (counts) 
Total 

% 

Female Male Female Male 
Community-Based 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 Reduction 
(DRR) 

Yes  1 6 7 50 60 

No  1 4 5 50 40 

Total  2 10 12 100 100 

School Disaster Preparedness and 
Response Training 

Yes  2 8 10 100 80 

No  0 2 2 0 20 

Total 2 10 12 100 100 

Dzong Fire Safety Training 
Yes  0 3 3 0 30 

No  2 7 9 100 70 

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 

Table xxCount and percentage of Dzongkhag disaster management focal Persons and Gewog disaster management 
committee members who participated in awareness activities 

PUNAKHA DZONGKHAG  

Awareness Activities 

Respondents 

Dzongkhag disaster management focal Persons and 
Gewog disaster management committee members 

Gender (counts) 
Total 

% 

Female Male Female Male 

Mock drill  
Yes  4 7 11 80 47 

No  1 8 9 20 53 

Total 5 15 20 100 100 

Workshops  
Yes  4 6 10 80 40 

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  

Awareness Activities 

Respondents 

Dzongkhag disaster management focal Persons and 
Gewog disaster management committee members 

Gender (counts) 
Total 

% 

Female Male Female Male 

Mock drill  
No 0 7 7 0 44 

Yes 0 9 9 0 56 

Total 0 16 16 0 100 

Workshops  
No 0 6 6 0 38 

Yes 0 10 10 0 63 

Total 0 16 16 0 100 

Meetings 
No 0 4 4 0 25 

Yes 0 12 12 0 75 

Total 0 16 16 0 100 

Others  
No 0 0 0 0 0 

Yes 0 0 0 0 0 
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Total 0 0 0 0 0 

BUMTHANG DZONGKHAG  

Awareness Activities 

Respondents 

Dzongkhag disaster management focal Persons and 
Gewog disaster management committee members 

Gender (counts) 
Total 

% 

Female Male Female Male 

Mock drill  
No 0 5 5 0 50 

Yes 2 5 7 100 50 

Total 2 10 12 100 100 

Workshops  
No 1 6 7 50 60 

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 

Table xxi Count and percentage of the opinions of Dzongkhag disaster management focal Persons and Gewog disaster 

management committee memberson the usefulness of awareness activities 

PUNAKHA DZONGKHAG  

 

Respondents 

Dzongkhag disaster management focal Persons and 
Gewog disaster management committee members 

Gender (counts) 
Total 

% 

Female Male 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 

Dzongkhag disaster management focal Persons and 
Gewog disaster 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 

Dzongkhag disaster management focal Persons and 
Gewog disaster management committee members 

Gender (counts) 
Total 

% 

Female Male 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 

 

 

Table xxii Count and percentage of Dzongkhag disaster management focal Persons and Gewog disaster management 

committee membersable to prioritize, plan and implement measures to reduce human and material losses from potential 

GLOFs 

PUNAKHA DZONGKHAG  

Ability to:  

Respondents 

Dzongkhag disaster management focal Persons and 
Gewog disaster management committee members 

Gender (counts) 
Total 

% 

Female Male Female Male 

Prioritize 

No 1 4 5 20 27 

Donõt know 2 0 2 40 0 

Yes 2 11 13 40 73 

Total 5 15 20 100 100 

Plan   

No 0 5 5 0 33 

Donõt know 2 2 4 40 13 

Yes 3 8 11 60 53 

Total 5 15 20 100 100 

Implement  

No 0 5 5 0 33 

Donõt know 3 3 6 60 20 

Yes 2 7 9 40 47 
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Total 5 15 20 100 100 

WANGDUE PHODRANG DZONGKHAG  

Ability to:  

Respondents 

Dzongkhag disaster management focal Persons and 
Gewog disaster management committee members 

Gender (counts) 
Total 

% 

Female Male Female Male 

Prioritize 

No 0 3 3 0 19 

Donõt know 0 3 3 0 19 

Yes 0 10 10 0 63 

Total 0 16 16 0 100 

Plan   

No 0 3 3 0 19 

Donõt know 0 1 1 0 6 

Yes 0 12 12 0 75 

Total 0 16 16 0 100 

Implement  

No 0 3 3 0 19 

Donõt know 0 6 6 0 38 

Yes 0 7 7 0 44 

Total 0 16 16 0 100 

BUMTHANG DZONGKHAG  

Ability to:  

Respondents 

 Dzongkhag disaster management focal Persons and 
Gewog disaster management committee members 

Gender (counts) 
Total 

% 

Female Male Female Male 

Prioritize 

No 1 1 2 50 10 

Donõt know 0 2 2 0 20 

Yes 1 7 8 50 70 

Total 2 10 12 100 100 

Plan   

No 1 0 1 50 0 

Donõt know 0 2 2 0 20 

Yes 1 8 9 50 80 

Total 2 10 12 100 100 

Implement  

No 1 1 2 50 10 

Donõt know 0 2 2 0 20 

Yes 1 7 8 50 70 

Total 2 10 12 100 100 

Table xxiii Count and percentage of Dzongkhag disaster management focal Persons and Gewog disaster management 

committee membersõ opinions on whether disaster management guidelines and frameworks support climate change 

adaptation efforts 

PUNAKHA DZONGKHAG  

 

Respondents 

Dzongkhag disaster management focal Persons and Gewog 
disaster management committee members 

Gender (counts) 
Total 

% 

Female Male Female Male 
Do you think that the disaster 
management guidelines and 
frameworks support climate 
change adaptation efforts? 

No 0 1 1 0 7 

Donõt know 5 3 8 100 20 

Yes 0 11 11 0 73 

Total 5 15 20 100 100 

WANGDUE PHODRANG DZONGKHAG  



xxii 

 

 

Respondents 

Dzongkhag disaster management focal Persons and 
Gewog disaster management committee members 

Gender (counts) 
Total 

% 

Female Male Female Male 
Do you think that the disaster 
management guidelines and 
frameworks support climate 
change adaptation efforts? 

No 0 0 0 0 0 

Donõt know 0 7 7 0 44 

Yes 0 9 9 0 56 

Total 0 16 16 0 100 

BUMTHANG DZONGKHAG  

 

Respondents 

Dzongkhag disaster management focal Persons and 
Gewog disaster management committee members 

Gender (counts) 
Total 

% 

Female Male Female Male 
Do you think that the disaster 
management guidelines and 
frameworks support climate 
change adaptation efforts? 

No 0 0 0 0 0 

Donõt know 0 5 5 0 50 

Yes 2 5 7 100 50 

Total 2 10 12 100 100 

Table xxivRespondentsõ profile 

GASA DZONGKHAG 

Gender 
 Frequency Percent 

Female 2 18.2 

Male 9 81.8 

Total 11 100.0 

Literacy 
Illiterate  0 0 

Literate 11 100.0 

Total 11 100.0 

 

Table xxvParticipation in disaster related awareness workshop 

GASA DZONGKHAG 

 

Respondents 

Dzongkhag disaster management focal 
Persons and Gewog disaster management 

committee members 

Gender 
(counts) 

Total 
% 

Female Male 
Femal

e 
Male 

Have you participated in disaster related 
awareness workshop? 

No 2 9 11 100 100 

Yes 0 0 0 0 0 

Total 2 9 11 100 100 

Have you participated in GLOF and early 
warning sensitization training/workshop? 

No 2 9 11 100 100 

Yes 0 0 0 0 0 

Total 2 9 11 100 100 

Have you participated in any mock drill? 
No 2 9 11 100 100 

Yes 0 0 0 0 0 
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Total 2 9 11 100 100 

Have you attended any training or workshops 
outside Bhutan? 

No 2 9 11 100 100 

Yes 0 0 0 0 0 

Total 2 9 11 100 100 

Have you been trained in CBDRM? 
No 2 9 11 100 100 

Yes 0 0 0 0 0 

Total 2 9 11 100 100 

Table xxviDisaster management plans in place 

GASA DZONGKHAG 

 

Respondents 

Dzongkhag disaster management focal Persons and Gewog 
disaster management committee members 

Gender (counts) 
Total 

% 

Female Male Female Male 
Community DMP 2 5 7 100 56 

Gewog DMP 0 3 3 0 33 

Dzongkhag DMP 0 1 1 0 11 

Total 2 9 11 100 100 

Table xxviiRequirements of women and disaster management plans 

GASA DZONGKHAG 

 

Respondents 

Dzongkhag disaster management focal 
Persons and Gewog disaster management 

committee members 

Gender 
(counts) 

Total 
% 

Female Male 
Femal

e 
Male 

In your opinion, does the disaster management 
plan address the requirements of women 
adequately? 

No 2 1 3 100 11 

Donõt 
know 

0 1 1 0 11 

Yes 0 7 7 0 78 

Total 2 9 11 100 100 

Do you think that the guidelines and 
frameworks support the climate change 
adaptation efforts? 

No 2 2 4 100 22 

Donõt 
know 

0 3 3 0 33 

Yes 0 4 4 0 44 

Total 2 9 11 100 100 

Do the disaster management plans consider long 
term climate risk? 

No 2 2 4 100 22 

Donõt 
know 

0 2 2 0 22 

Yes 0 5 5 0 56 

Total 2 9 11 100 100 

Do you know how to address long term climate 
risk? 

No 2 1 3 100 11 

Donõt 
know 

0 2 2 0 22 

Yes 0 6 6 0 67 

Total 2 9 11 100 100 

Do you think that you will be able to prioritize, 
plan and implement measure to reduce human 
and material losses from potential GLOF? 

No 2 2 4 100 22 

Donõt 
know 

0 1 1 0 11 

Yes 0 6 6 0 67 
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Total 2 9 11 100 100 

Were the trainings and workshops relevant to 
your functions or community needs? 

No 2 3 5 100 33 

Donõt 
know 

0 0 0 0 0 

Yes 0 6 6 0 67 

Total 2 9 11 100 100 

Was the district/community GLOF risk 
assessment conducted? 

No 2 3 5 100 33 

Donõt 
know 

0 4 4 0 44 

Yes 0 2 2 0 22 

Total 2 9 11 100 100 

Are you aware of the GLOF hazard zonation 
for your district/community? 

No 2 2 4 100 22 

Donõt 
know 

0 2 2 0 22 

Yes 0 5 5 0 56 

Total 2 9 11 100 100 

In the high risk zones, are people still 
constructing new houses for settlement? 

No 0 0 0 0 0 

Donõt 
know 

0 0 0 0 0 

Yes 2 9 11 100 100 

Total 2 9 11 100 100 

Do you think that people are better prepared to 
deal with natural disaster than 3 years ago? 

No 2 3 5 100 33 

Donõt 
know 

0 3 3 0 33 

Yes 0 3 3 0 33 

Total 2 9 11 100 100 

Are there any long term prevention strategies for 
GLOF in the district work plan? 

No 2 2 4 100 22 

Donõt 
know 

0 4 4 0 44 

Yes 0 3 3 0 33 

Total 2 9 11 100 100 

 

Table xxviiiDisaster management plans in place 

GASA DZONGKHAG 

 

Respondents 

Dzongkhag disaster management focal Persons and 
Gewog disaster management committee members 

Gender (counts) 
Total 

% 

Female Male Female Male 

Disaster management bill 

Yes 0 1 1 0 11 

No  2 4 6 100 44 

Donõt know 0 3 3 0 33 

Not applicable 0 1 1 0 11 

Total 2 9 11 100 100 

CBDRM 

Yes 0 3 3 0 33 

No  2 4 6 100 44 

Donõt know 0 2 2 0 22 

Not applicable 0 0 0 0 0 

Total  2 9 11 100 100 

Gewog disaster management 
plan 

Yes 0 2 2 0 22 

No  2 5 7 100 56 

Donõt know 0 2 2 0 22 
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Not applicable 0 0 0 0 0 

Total  2 9 11 100 100 

Dzongkhag disaster management 
plan 

Yes 0 2 2 0 22 

No  2 5 7 100 56 

Donõt know 0 2 2 0 22 

Not applicable 0 0 0 0 0 

Total  2 9 11 100 100 

Schooldisaster management 
plan 

Yes 0 5 5 0 56 

No  2 2 4 100 22 

Donõt know 0 2 2 0 22 

Not applicable 0 0 0 0 0 

Total  2 9 11 100 100 

Sectordisaster management 
plan 

Yes 0 3 3 0 33 

No  2 3 5 100 33 

Donõt know 0 3 3 0 33 

Not applicable 0 0 0 0 0 

Total  2 9 11 100 100 

Any others 

Yes 0 0 0 0 0 

No  2 7 9 100 78 

Donõt know 0 2 2 0 22 

Not applicable 0 0 0 0 0 

Total  2 9 11 100 100 

 

 

Table xxixParticipation in the development of disaster management plans 

GASA DZONGKHAG 

 

Respondents 

Dzongkhag disaster management focal 
Persons and Gewog disaster management 

committee members 

Gender 
(counts) 

Total 
% 

Female Male 
Femal

e 
Male 

Have you taken part in the development of any 
disaster management plans? 

No 2 4 6 100 44 

Donõt 
know 

0 0 0 0 0 

Yes 0 5 5 0 56 

Total 2 9 11 100 100 

Do you think such plans are useful? 

No 2 0 2 100 0 

Donõt 
know 

0 2 2 0 22 

Yes 0 7 7 0 78 

Total 2 9 11 100 100 

Do you think that the plans are implemented 
successfully? 

No 2 2 4 100 22 

Donõt 
know 

0 4 4 0 44 

Yes 0 3 3 0 33 

Total 2 9 11 100 100 

Table xxx Responsiveness in the event of a disaster 
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GASA DZONGKHAG 

 

Respondents 

Dzongkhag disaster management focal 
Persons and Gewog disaster management 

committee members 

Gender (counts) 
Total 

% 

Female Male 
Femal

e 
Mal

e 

Do you think that your 
Dzongkhag/Gewog/sector is 
prepared to respond in the 
event of a disaster? 

Fully prepared 0 3 3 0 33 

Partially prepared 0 4 4 0 44 

Beginning to prepare 0 1 1 0 11 

Not prepared at all 0 0 0 0 0 

Donõt know 2 1 3 100 11 

Total 2 9 11 100 100 

Table xxxiAwareness on National Disaster Risk Management Framework (NDRMF) 

GASA DZONGKHAG 

 

Respondents 

Dzongkhag disaster management focal Persons and 
Gewog disaster management committee members 

Gender (counts) 
Total 

% 

Female Male 
Femal

e 
Male 

Are you aware of the National 
Disaster Risk Management 
Framework? 

Missing 0 0 0 0 0 

No  1 6 7 50 67 

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 
hazard zonation map for 
GLOF? 

Missing 0 0 0 0 0 

No  0 5 5 0 56 

Donõt know 0 0 0 0 0 

Yes 2 4 6 100 44 

Total 2 9 11 100 100 

Are you aware of the circular on 
land use based on the Dzongkhag 
hazard zonation map for 
GLOF? 

Missing 0 0 0 0 0 

No  0 3 3 0 33 

Donõt know 0 0 0 0 0 

Yes 2 6 8 100 67 

Total 2 9 11 100 100 

Are you aware of the early 
warning systems being installed? 

Missing      

No  0 1 1 0 11 

Donõt know 0 0 0 0 0 

Yes 2 8 10 100 89 

Total 2 9 11 100 100 

Did the committee identify safe 
evacuation area for the 
community? 

Missing 0 0 0 0 0 

No  0 4 4 0 44 

Donõt know 0 1 1 0 11 

Yes 2 4 6 100 44 

Total 2 9 11 100 100 
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Table xxxiiIncorporation of long-term climate risk planning into ongoing DRM responsibilities 

PUNAKHA DZONGKHAG  

 

Respondents 

Dzongkhag disaster management focal Persons and 
Gewog disaster management committee members 

Gender (counts) 
Total 

% 

Female Male Female Male 
Do you incorporate long-term 
climate risk planning into your 
ongoing DRM responsibilities in 
your project areas? 

No 1 5 6 20 33 

Donõt know 4 6 10 80 40 

Yes 0 4 4 0 27 

Total 5 15 20 100 100 

WANGDUE PHODRANG DZONGKHAG  

 

Respondents 

Dzongkhag disaster management focal Persons and 
Gewog disaster management committee members 

Gender (counts) 
Total 

% 

Female Male Female Male 
Do you incorporate long-term 
climate risk planning into your 
ongoing DRM responsibilities in 
your project areas? 

No 0 6 6 0 38 

Donõt know 0 4 4 0 25 

Yes 0 6 6 0 38 

Total 0 16 16 0 100 

BUMTHANG DZONGKHAG  

 

Respondents 

Dzongkhag disaster management focal Persons and 
Gewog disaster management committee members 

Gender (counts) 
Total 

% 

Female Male Female Male 
Do you incorporate long-term 
climate risk planning into your 
ongoing DRM responsibilities in 
your project areas? 

No 0 1 1 0 10 

Donõt know 1 8 9 50 80 

Yes 1 1 2 50 10 

Total 2 10 12 100 100 

 

Table xxxiiiDisaster management plans in place 

PUNAKHA DZONGKHAG  

 

Respondents 

Dzongkhag disaster management focal Persons and 
Gewog disaster management committee members 

Gender (counts) 
Total 

% 

Female Male Female Male 

Community DMP 

Missing  0 0 0 0 0 

No  0 4 4 0 27 

Donõt know 3 4 7 60 27 

Yes 2 7 9 40 47 

Total 5 15 20 100 100 

Gewog DMP 

Missing  0 0 0 0 0 

No  1 4 5 20 27 

Donõt know 2 7 9 40 47 
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Yes 2 4 6 40 27 

Total  5 15 20 100 100 

Dzongkhag DMP 

Missing  0 0 0 0 0 

No  0 3 3 0 20 

Donõt know 3 8 11 60 53 

Yes 2 4 6 40 27 

Total  5 15 20 100 100 

WANGDUE PHODRANG DZONGKHAG  

 

Respondents 

Dzongkhag disaster management focal Persons and 
Gewog disaster management committee members 

Gender (counts) 
Total 

% 

Female Male Female Male 

Community DMP 

Missing  0 3 3 0 19 

No  0 5 5 0 31 

Donõt know 0 3 3 0 19 

Yes 0 5 5 0 31 

Total 0 16 16 0 100 

Gewog DMP 

Missing  0 5 5 0 31 

No  0 4 4 0 25 

Donõt know 0 3 3 0 19 

Yes 0 4 4 0 25 

Total  0 16 16 0 100 

Dzongkhag DMP 

Missing  0 4 4 0 25 

No  0 2 2 0 13 

Donõt know 0 3 3 0 19 

Yes 0 7 7 0 44 

Total  0 16 16 0 100 

BUMTHANG DZONGKHAG  

 

Respondents 

Dzongkhag disaster management focal Persons and 
Gewog disaster management committee members 

Gender (counts) 
Total 

% 

Female Male Female Male 

Community DMP 

Missing  0 1 1 0 10 

No  1 4 5 50 40 

Donõt know 1 1 2 50 10 

Yes 0 4 4 0 40 

Total 2 10 12 100 100 

Gewog DMP 

Missing  0 3 3 0 30 

No  1 6 7 50 60 

Donõt know 1 1 2 50 10 

Yes 0 0 0 0 0 

Total  2 10 12 100 100 

Dzongkhag DMP 

Missing  0 2 2 0 20 

No  0 4 4 0 40 

Donõt know 0 1 1 0 10 

Yes 2 3 5 100 30 

Total  2 10 12 100 100 
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Table xxxivAwareness of roles and responsibilities in a disaster situation 

PUNAKHA DZONGKHAG  

 

Respondents 

Dzongkhag disaster management focal Persons and 
Gewog disaster management committee members 

Gender (counts) 
Total 

% 

Female Male Female Male 
Are you aware of your roles and 
responsibilities in a disaster 
situation? 

No 2 1 3 40 7 

Canõt say 2 7 9 40 47 

Yes 1 7 8 20 47 

Total 5 15 20 100 100 

WANGDUE PHODRANG DZONGKHAG  

 

Respondents 

Dzongkhag disaster management focal Persons and 
Gewog disaster management committee members 

Gender (counts) 
Total 

% 

Female Male Female Male 
Are you aware of your roles and 
responsibilities in a disaster 
situation? 

No 0 2 2 0 13 

Canõt say 0 2 2 0 13 

Yes 0 12 12 0 75 

Total 0 16 16 0 100 

BUMTHANG DZONGKHAG  

 

Respondents 

Dzongkhag disaster management focal Persons and 
Gewog disaster management committee members 

Gender (counts) 
Total 

% 

Female Male Female Male 
Are you aware of your roles and 
responsibilities in a disaster 
situation? 

No 0 0 0 0 0 

Canõt say 0 4 4 0 40 

Yes 2 6 8 100 60 

Total 2 10 12 100 100 

Table xxxvAssessment of to what extent the needs of different groups are addressed 

PUNAKHA DZONGKHAG  

Needs of: 

Respondents 

Dzongkhag disaster management focal Persons and 
Gewog disaster management committee members 

Gender (counts) 
Total 

% 

Female Male Female Male 

Men 

Don't know 0 0 0 0 0 

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 

Women  

Don't know 0 0 0 0 0 

Fully addressed 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 

Boys  

Don't know 0 0 0 0 0 

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 

Girls  

Don't know 0 0 0 0 0 

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  

Needs of: 

Respondents 

Dzongkhag disaster management focal Persons and 
Gewog disaster management committee members 

Gender (counts) 
Total 

% 

Female Male Female Male 

Men 

Don't know 0 2 2 0 13 

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 

Women  

Don't know 0 2 2 0 13 

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 

Boys  

Don't know 0 2 2 0 13 

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 

Girls  

Don't know 0 2 2 0 13 

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  

Needs of: 

Respondents 

Dzongkhag disaster management focal Persons and 
Gewog disaster management committee members 

Gender (counts) 
Total 

% 

Female Male Female Male 

Men 

Don't know 0 2 2 0 20 

Fully addressed 2 6 8 100 60 

Not at all addressed 0 0 0 0 0 

Partially addressed 0 2 2 0 20 

Total 2 10 12 100 100 

Women  

Don't know 0 2 2 0 20 

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 

Boys  

Don't know 0 2 2 0 20 

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 

Girls  

Don't know 0 2 2 0 20 

Fully addressed 2 2 4 100 20 

Not at all addressed      

Partially addressed 0 6 6 0 60 

Total  2 10 12 100 100 

Table xxxviAwareness level of vulnerability and risk assessment 

PUNAKHA DZONGKHAG  

 

Respondents 

Dzongkhag disaster management focal Persons and 
Gewog disaster management committee members 

Gender (counts) 
Total 

% 

Female Male Female Male 

How do you rate the awareness 
level of vulnerability and risk 
assessment in your community 
after the implementation of the 
project? 

Missing  0 1 1 0 7 

High  1 7 8 20 47 

Medium  2 6 8 40 40 

Low 2 1 3 40 7 

Same as 
before 

0 0 0 0 0 

Total 5 15 20 100 100 

WANGDUE PHODRANG DZONGKHAG  

 

Respondents 

Dzongkhag disaster management focal Persons and 
Gewog disaster management committee members 

Gender (counts) 
Total 

% 

Female Male Female Male 

How do you rate the awareness 
level of vulnerability and risk 
assessment in your community 
after the implementation of the 
project? 

Missing  0 3 3 0 19 

High  0 6 6 0 38 

Medium  0 6 6 0 38 

Low 0 1 1 0 6 

Same as 
before 

0 0 0 0 0 

Total 0 16 16 0 100 

BUMTHANG DZONGKHAG  

 

Respondents 

Dzongkhag disaster management focal Persons and 
Gewog disaster management committee members 

Gender (counts) 
Total 

% 

Female Male Female Male 

How do you rate the awareness 
level of vulnerability and risk 
assessment in your community 
after the implementation of the 
project? 

Missing  0 3 3 0 30 

High  1 3 4 50 30 

Medium  1 4 5 50 40 

Low 0 0 0 0 0 

Same as 
before 

0 0 0 0 0 

Total 2 10 12 100 100 
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Table xxxviiLevel of awareness on the enforcement of circular about the land use based on GLOF hazard zonation 

mapping issued by MoHCA 

PUNAKHA DZONGKHAG  

 

Respondents 

Dzongkhag disaster management focal Persons and 
Gewog disaster management committee members 

Gender (counts) 
Total 

% 

Female Male Female Male 

Your level of awareness on the 
enforcement of circular about 
the land use based on GLOF 
hazard zonation mapping issued 
by MoHCA? 

Missing  0 1 1 0 7 

High  0 6 6 0 40 

Medium  2 7 9 40 47 

Low 3 1 4 60 7 

Same as 
before 

0 0 0 0 0 

Total 5 15 20 100 100 

WANGDUE PHODRANG DZONGKHAG  

 

Respondents 

Dzongkhag disaster management focal Persons and 
Gewog disaster management committee members 

Gender (counts) 
Total 

% 

Female Male Female Male 

Your level of awareness on the 
enforcement of circular about 
the land use based on GLOF 
hazard zonation mapping issued 
by MoHCA? 

Missing  0 0 0 0 0 

High  0 9 9 0 56 

Medium  0 5 5 0 31 

Low 0 2 2 0 13 

Same as 
before 

0 0 0 0 0 

Total 0 16 16 0 100 

BUMTHANG DZONGKHAG  

 

Respondents 

Dzongkhag disaster management focal Persons and 
Gewog disaster management committee members 

Gender (counts) 
Total 

% 

Female Male Female Male 

Your level of awareness on the 
enforcement of circular about 
the land use based on GLOF 
hazard zonation mapping issued 
by MoHCA? 

Missing  0 3 3 0 30 

High  1 1 2 50 10 

Medium  1 6 7 50 60 

Low 0 0 0 0 0 

Same as 
before 

0 0 0 0 0 

Total 2 10 12 100 100 
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Table xxxviiiDzongkhag incorporating Disaster Risk Reduction (DRR) and Climate Change Adaptation (CCA) activities 

into its annual and 5-year plans 

PUNAKHA DZONGKHAG  

 Respondents 

Dzongkhag disaster management focal 
Persons  

Gender 
(counts) 

Total 
% 

Female Male 
Femal

e 
Male 

Does your Dzongkhag 
incorporate Disaster Risk 
Reduction (DRR) and 
Climate Change Adaptation 
(CCA) activities into your 
annual and 5-year plans? 

DRR 

Annual Plan 

Donõt 
know 

0 0 0 0 0 

No 3 6 9 60 40 

Yes 2 9 11 40 60 

Total  5 15 20 100 100 

Five-Year Plan 

Donõt 
know 

0 0 0 0 0 

No 1 8 9 20 53 

Yes 4 7 11 80 47 

 Total  5 15 20 100 100 

CCA Annual Plan Donõt 
know 

0 0 0 0 0 

No 4 8 12 80 53 

Yes 1 7 8 20 47 

Total  5 15 20 100 100 

Five-Year Plan Donõt 
know 

0 0 0 0 0 

No 2 10 12 40 67 

Yes 3 5 8 60 33 

Total  5 15 20 100 100 

WANGDUE PHODRANG DZONGKHAG  

 Respondents 

Dzongkhag disaster management focal 
Persons  

Gender 
(counts) 

Total 
% 

Female Male 
Femal

e 
Male 

Does your Dzongkhag 
incorporate Disaster Risk 
Reduction (DRR) and 
Climate Change Adaptation 
(CCA) activities into your 
annual and 5-year plans? 

DRR 

Annual Plan 

Donõt 
know 

0 2 2 0 13 

No 0 1 1 0 6 

Yes 0 13 13 0 81 

Total 0 16 16 0 100 

Five-Year Plan 

Donõt 
know 

0 5 5 0 31 

No 0 4 4 0 25 

Yes 0 7 7 0 44 

 Total 0 16 16 0 100 

CCA Annual Plan Donõt 
know 

0 2 2 0 13 

No 0 1 1 0 6 

Yes 0 13 13 0 81 

Total 0 16 16 0 100 
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Five-Year Plan Donõt 
know 

0 5 5 0 31 

No 0 4 4 0 25 

Yes 0 7 7 0 44 

Total 0 16 16 0 100 

BUMTHANG DZONGKHAG  

 Respondents 

Dzongkhag disaster management focal 
Persons  

Gender 
(counts) 

Total 

% 

Female Male 
Femal

e 
Male 

Does your Dzongkhag 
incorporate Disaster Risk 
Reduction (DRR) and 
Climate Change Adaptation 
(CCA) activities into your 
annual and 5-year plans? 

DRR 

Annual Plan 

Donõt 
know 

0 3 3 0 30 

No 0 2 2 0 20 

Yes 2 5 7 100 50 

Total 2 10 12 100 100 

Five-Year Plan 

Donõt 
know 

1 5 6 50 50 

No 0 1 1 0 10 

Yes 1 4 5 50 40 

 Total 2 10 12 100 100 

CCA Annual Plan Donõt 
know 

0 3 3 0 30 

No 0 3 3 0 30 

Yes 2 4 6 100 40 

Total 2 10 12 100 100 

Five-Year Plan Donõt 
know 

1 5 6 50 50 

No 0 2 2 0 20 

Yes 1 3 4 50 30 

Total 2 10 12 100 100 

 

 

 

 

 

Table xxxixGewog incorporating Disaster Risk Reduction (DRR) and Climate Change Adaptation (CCA) activities into its 

annual and 5-year plans 

PUNAKHA DZONGKHAG  

 Respondents 

Gewog disaster management committee 
members 

Gender 
(counts) 

Total 
% 

Female Male 
Femal

e 
Male 




