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Mid-term Review Summery

1. Outline of the Project

Country: Kingdom of Bhutan |Project Title: Project for Capacity Development of GLOF and Rainstorm
Flood Forecasting and Early Warning in the Kingdom of Bhutan

Issue/Sector: Water resources|Cooperation Scheme: Technical Cooperation
and Disaster Management

Division in charge: Global Total Cost: 268,772 Thousand Yen (at the time of the Mid-term Review)
Environment Department,
JICA

Period of Cooperation: From |Partner Country’s Implementing Organizations: [ Main counterpart
October 1, 2013 to November |agency] Department of Hydro-Met Services (DHMS) of the Ministry of]
30, 2016 (3 years) Economic Affairs, [ Sub-counterpart agencies] Department of Disaster
Management (DDM) of the Ministry of Home and Cultural Affairs,
Department of Geology and Mines (DGM) of the Ministry of Economic
Affairs, Department of Engineering Services (DoES) of the Ministry of Works
and Human Settlements, National Land Commission Secretariat (NLCS),
Department of Human Settlement (DHS) of the Ministry of Works and Human
Settlements

Japanese Cooperation Organization : -

1-1. Background of the Project

Bhutan is experiencing an increase in the number of disasters related to hydro-meteorological hazards, such
as flash floods and rainstorm including cyclones that were not observed before. Localized torrential
downpours have become more common than before in pre-monsoon season. A record rainfall in May 2009
brought by Cyclone Aila has left the worst damage to Bhutan recent years.

A number of glacial lake outburst floods (GLOFs) caused by global warming have been recorded
concurrently with shrink of glaciers and expansion of glacial lakes over the Himalayan region countries
including Bhutan. Since the mechanism and event probability of GLOF remains unexplained despite of a
number of previous researches, JICA/JST conducted a project “The Study on Glacial Lake Outburst Flood in
Bhutan Himalayas” in the period of 2009-2012 to assess GLOF risk. Considering the catastrophic phenomenon
of GLOF, the project recommended continuous monitor of glacier lakes as well as development of early
warning system in the basin.

With consideration of such situations as mentioned above, Royal Government of Bhutan (RGoB) upgraded
the Division of Hydro-Met Service to Department (DHMS) and established “National Weather, Flood
Forecasting and Warning Centre” (NWFFWC). However, there is still limited capacity in observation,
forecasting and warning systems in NWFFWC of DHMS. In response to such background, RGoB sent a
request to the Government of Japan (GOJ) for the Project to establish an early warning system (EWS) and
strengthen capacity for forecasting and warning for GLOF and rainfall flood.

The Project is to develop a EWS against GLOF/rainstorm flood in the Mangdechhu and the Chamkharchhu
basins, enhancing emergency response capacity at central and local level and to strengthen systems to
incorporate GLOF/rainstorm flood risk assessment into development planning. Thus the Project aims to
establish a society more resilient to natural disasters such as flooding. Based upon the Record of Discussions
signed on March 18th, 2013, JICA dispatched a mission to conduct a Mid-term Review jointly with Bhutanese
authorities concerned.

1-2. Outline of the Project
(1) Project Purpose
Capacity of DHMS and relevant stakeholders on emergency response against GLOF/rainstorm flood is
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enhanced.

(2) Outputs

Output 1: Capacity of related agencies on GLOF/rainstorm flood risk assessment, development planning,
disaster prevention, flood forecasting and warning as well as emergency information sharing among
relevant agencies is enhanced.

Output 2: Early Warning System (EWS) for GLOF/rainstorm is developed and maintained in the pilot basins
of Mangdechhu and the Chamkharchhu.

Output 3: Emergency response capacity against GLOF/rainstorm flood at central and local level is enhanced in
the pilot basins.

(4) Inputs (at the time of the Mid-term review)
Japanese Side
—  Experts: Dispatched experts 7
—  Training opportunities: 3 trainees in Japan in a Project’s training course, 7 trainees in Japan in
JICA’s training courses
—  Provision of equipment and materials: 3 million JPY in local and 190 million JPY in Japan
—  Local costs: 2.4 million JPY
Bhutanese Side
—  Counterpart personnel assigned to the Project: 39
-  Facilities and equipment for the implementation of project activities by DHMS and DoES
—  Construction of NWFFWC building, Land allocation for EWS, Geometric data
—  Office space and facilities for the Project
—  Local costs: Operation costs covered by DHMS and other counterpart agencies

2. Mid-term Review Team

Members of the Dr. Hitoshi Baba: Leader, Senior Advisor, JICA

Japanese team Mr. Koichi Kitamura: Cooperation and Coordination, Deputy Assistant Director,
Disaster Management Team 1, Water Resources and Disaster Management Group,
Global Environment Department, JICA

Mr. Yutaka Yamaguchi: Evaluation and Analysis, General Manager, Cranberry, Inc.

Members of the Mr. Karma Tsering: Director, DHMS

Bhutanese team Mr. Karma Dupchu: Chief of Hydrology Division, DHMS

Period of From January 26, 2015 to February 14, 2015 Type of Evaluation: Mid-term
Evaluation Review

3. Overview of Evaluation Results

3-1. Project Performance
(1) Achievement of Outputs
The Project is achieving planned Outputs as originally expected. Following are the achievement of the
Outputs by the time of the Mid-term Review.
Output 1: In Progress
DHMS, DDM, DGM, DoES, NLCS and DHS organized Mainstreaming Disaster Risk Reduction
Working Group (MDRR W/G) by working level counterparts from the six agencies to implement
project activities (enhancing coordination between agencies, land use improvement and institutional
strengthening). The Project had conducted a baseline survey aiming at understanding basic status and
issues on all the counterpart agencies, and it was confirmed that Project activities would work as
“Catalyst” to solve some of the issues and challenges of the counterpart agencies.
DHMS, DDM, DGM, DoES, NLCS and DHS also organized Flood Hazard Map working group
(FHM W/G) to gather and discuss periodically for runoff/flood analysis and making a flood hazard
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map. Training was planned and conducted based on the discussion in the W/G workshops, promoting a
consensus for cooperation among themselves. As a result, the related agencies started to promote the
activity with more clear demarcation and smooth information sharing resulted from the interaction in
the W/G.

The Project collected basic data on the target basins, and reviewed previous studies including those
of JICA/JST on the potential risk of glacial lakes, and estimated the magnitude of GLOF as well as
possible flood. The Project is conducting runoff/flood analysis models and hazard map preparation for
EWS operation, community based disaster risk management (CBDRM) and land use regulation.

In addition, the Project finished analysis on the existing hydro-met data, monitoring and warning of]
DHMS, and made recommendations to develop a feasible and sustainable integrated platform. The
Project is also assisting DHMS in setting up a system to connect between DHMS and WMO member
countries to enhance DHMS’s capacity for meteorological analysis and forecasting. The system will
enable DHMS to access various meteorological information, and DHMS will share and exchange
observational meteorological data of Bhutan with the WMO member countries. Preparatory training
was conducted for utilizing technology of meteorological Satellite imagery (SATAID) in November
2014.

Output 2: In Progress

The Project reviewed existing hydro-meteorological network of DHMS in Mangdechhu and
Chamkharchhu basins. Review was also conducted for the dam operation of the hydropower projects in
the two basins, from the view point of administrative response on GLOF/rainstorm flood. Then
analysis was performed on hydrological information, such as GLOF/rainstorm flood discharge,
high-water level, and flood arrival time to be applied for designing of EWS.

The outline of entire system of EWS was agreed between the Bhutanese and Japanese sides, which is
comprised of monitoring and forecasting system of NWFFWC in Thimphu and early warning systems
installed into the Mangdechhu basin and Chamkharchhu basin. The draft specification has been
submitted to JCC meeting and agreed by JCC members in February 2014. The fundamental part of the
preparatory construction work such as levelling, fencing and so on was already conducted in the
Project to avoid the delay risk of installing the equipment. Procurement, manufacturing, shipping and
installation of the equipment are expected to be completed by July 2015.

Output 3: In Progress
Activities are in progress as planned in order to enhance emergency response capacity against
GLOF/rainstorm flood at central and local level in the pilot basins. DDM in collaboration with JICA
experts organized a kick off workshop on CBDRM in Trongsa District in September and in Bumthang
District in October. Site visits to communities in the pilot areas were made, and community workshops
were conducted in cooperation with District’s staff in charge of disaster management.

(2) Achievement of Project Purpose (prospect)

The Project Purpose is expected to be achieved within the project period. With the project activities in
progress, capacity of related agencies will be enhanced on GLOF/rainstorm flood risk assessment,
development planning, disaster prevention, flood forecasting and warning as well as emergency information
sharing among relevant agencies. In addition, EWS for GLOF/rainstorm will be developed and maintained in
the pilot basins of Mangdechhu and the Chamkharchhu. Therefore, GLOF/rainstorm flood forecasting and
early warning will be in place in accordance with developed Standard Operation Procedure (SOP).

Emergency response capacity against GLOF/rainstorm flood at central and local level is also expected to be
enhanced in the pilot basins, as early warning and evacuation drills in the pilot basins are regularly conducted
by use of developed EWS.
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3-2 Summary of Evaluation Results
(1) Relevance: High
1) The Project is consistent with the Bhutanese Government’s development policies. The Project is in line
with  “Eleventh Five Year Plan (2013-18). One of the 16 National Key Result Areas (NKRA) of the
Plan is “Improved disaster resilience and management mainstreamed”. For the Sectoral Key Result
Areas related to the NKRA, DHMS set the construction of basin wise EWSs as its Key Performance
Indicator.

2) The Project is in line with the Bhutanese Government’s disaster management policies. The Disaster
Management Act came into force in 2013 for the establishment and strengthening of institutional
capacity for disaster management, mainstreaming of disaster risk reduction and an integrated and
coordinated disaster management focusing on community participation. According to the Act, the
National Disaster Management Authority (NDMA) was established, for which DDM functions as the
secretariat.

3) The selection of target group of the Project is appropriate. The objective beneficial staff are identified
in all the important agencies related to flood disaster reduction; DHMS, DDM, DGM, DoES, DHS and
NLCS, which are also implementing agencies of the Project. Staff in charge of disaster management in
Trongsa and Bumthang Districts and their communities are beneficiaries in the target areas of the
Project.

4) The selection of target areas, Mangdechhu and Chamkharchhu basins, is regarded as appropriate.
Capacity development for GLOF and rainstorm flood forecasting and early warning is needed to alert
residents and reduce possible damages in the downstream regions. JST/JICA Research Project on
GLOF risks identified a number of potentially dangerous glacial lakes in Mangdechhu basin and
Chamkharchhu basin, while in Punakha- Wangdi valley a EWS system was already installed and
measures were taken to lower the water level of Thorthomi Glacier Lake.

(2) Effectiveness: High
1) The Project is expected to achieve the Project Purpose, producing the planned Outputs, before the end
of the Project. GLOF/rainstorm flood forecasting and early warning will be in place in accordance with
developed SOP. Early warning and evacuation drills in the pilot basins will be conducted by use of]
developed EWS.

2) To reduce risks of GLOF and flood, EWS will be installed in the Pilot areas, setting a siren in 4
communities, one down town area and 2 schools in the pilot basins.

3) EWS is beneficial for hydro-power plants for flood warning and daily river flow observation. In
addition to Mangdechhu hydro-electric power plant under construction, a plan is also underway to
construct a hydro-power plant in the Chamkharchhu basin. Hydro-power generation is the largest
source of both national revenue and foreign currencies. Installed EWS by the Project will be beneficial
to hydro-power plants both during and after the completion of the construction work.

(3) Efficiency: High
1) The collaborative relationship among different agencies have been the principal source of efficiency in

implementation of the Project. The Project is implemented efficiently by the main counterpart agency,
DHMS, with an active inter-ministerial collaboration with DDM, DGM, DoES, NLCS and DHS.

2) In general, technical cooperation by JICA is highly evaluated by the Bhutanese agency staff.
Especially on runoff/flood analysis and mapping, technical transfer has progressed favorably.
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3)

4)

5)

DHMS timely finished most of the construction work of NWFFWC building by the end of 2014. The
NWFFWC building is ready to be equipped with facilities of a monitoring and forecasting system for
the integrated platform and the EWS.

Although the process in installation of equipment for GTS/MSS and EWS has been slightly delayed in
preparation of tendering documents, the installation of the equipment would be completed almost as
scheduled.

Timing of the Project implementation was appropriate, since cooperation needs were met by the
Project. The Project began with a good timing just after the Disaster Management Act had been put in
force 2013 and new government agencies like DHMS and Flood Engineering Management Division
(FEMD) in DoES had been created, both of which have important mandate on flood risk management.

(4) Impact: High

1)

2)

3)

4)

DHMS will improve significantly its national hydro-met observation network since 2015, which
enables technical assistance by the Project to be utilized in enhancing capacity to forecast rainstorm
flood more accurately. Therefore DHMS is expected to disseminate properly rainstorm flood
forecasting based on accumulation of hydro-met data to relevant agencies at central and local level as
well as outside of the pilot river basins. It is still early to predict possible impacts on a EWS in other
river basins.

As a longer range goal, the Project is expected to contribute to DHMS to provide better weather
forecast services. DHMS will be connected to WMO member countries via the GTS/MSS network,
which enables DHMS to access various hydro-metrological information. In addition, the Project plans
to improve forecasting technologies by the use of satellite images, which is expected to contribute to
the realization of 72 hour forecasting planned in the 5 Year Plan.

Impacts of the Project will be larger, if its flood hazard zonation is incorporated into development
planning including flood mitigation, land use or road construction. FEMD conducts flood risk
assessment in cooperation with the Project and works on the structural measures for the flood
mitigation in DoES. DHS is in charge of urban and rural planning and can incorporates flood risk
assessment into their planning.

The knowledge obtained through the Project are extended to other river basin than the Project areas.
FEMD already applied the knowledge to their preparation of flood hazard maps for other river basins.

(5) Sustainability: Relatively high

1)

2)

3)

Sustainability of the national policy related to EWS installed by the Project is assured. The EWS put in
place by the Project will be officially incorporated as a part of national disaster management system
under Disaster Management Act.

Sustainability of the Project activities can be secured through the establishment of an Inter-Ministerial
Task Force on flood hazard for National Disaster Management Authority (NDMA) after the end of the
Project. NDMA discussed constitution of the Inter-Ministerial Task Force and proposed to employ the
members and the mechanism of the two Working Groups of the Project, MDRR W/G and FHM W/W
as Task Force on flood hazard.

DHMS is responsible for the maintenance of the equipment donated by the Project. However, it will
not be always easy to allocate sufficient budget for DHMS to assure the maintenance, since the
allocation of the budget can be affected by RGOB’s financial situation. However, DHMS has decided
to make efforts by establishing a regional office in Bumthang for more efficient maintenance of
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DHM’s equipment and facilities in the eastern area including EWS, observation stations and
equipment.

5) From a technical point of view, higher technical sustainability can be expected especially in the field of
runoff/flood analysis and mapping, in which so far OJT and practical training have been conducted. A
major part of the technical assistance is planned to be conducted for the rest of the project period.

3-3. Promoting Factors
(1) Factors concerning to Planning
1) Activities by MDRR W/G and FHM W/G are contributing to promote collaborative relationship among
the project implementing agencies, clarifying the situation of relevant agencies to produce hazard maps
and enhancing coordination between agencies for land use improvement.

(2) Factors concerning to the Implementation Process
1) Collaborative relationship with Mangdechhu Hydroelectric Project Authority (MHPA) is a contributing
factor to the achievement of the Project. While two sirens of EWS will be set within MHPA, the
Control Center of EWS in Mangdechhu basin plans to be located in the Dam Colony site of MHPA.
Further, MHPS co-financed a part of the Project activities conducted by the Bhutanese side, mainly
sharing cost of NWFFWC building construction and counterpart expenses.

3-4. Inhibiting Factors
(1) Factors concerning to Planning
None

(2) Factors concerning to the Implementation Process

1) It is still not clear which agency will prepare hazard maps. In a case of Project area, DHS had
difficulties in reconciling DHS’s flood/landslide hazard zonation for Bumthang Master Plan and
DGM’s GLOF hazard zonation.

2) The process of the establishment of a disaster management system is delayed or still underway. The
function of DDM is not fully executed as the number of staff is limited, although which is expected to
play an important role in mainstreaming of disaster reduction and promoting production of hazard
maps. At District level, there exist no professional disaster focal person assigned exclusively for
disaster management.

3-5. Conclusion

The Project has been soundly carried out toward achieving its purpose while yielding some positive outputs
and impacts. For instance, coordination among the stakeholders has been strengthened by MDRR W/G and
FHM W/G activities. Technical capacity of agencies involved in the Project has been improved in flood hazard
mapping. Impact will be higher, when the flood hazard zonation is incorporated into development planning in
the pilot areas.

Effectiveness will be high, since the Project is expected to put in place GLOF/rainstorm flood forecasting
and early warning in accordance with developed SOP within the project period. Efficiency is also considered
as high, the principal sources of which has been active participation by agencies, not only the main counterpart
agency (DHS) but also by the sub-counterpart agencies (DDM, DGM, DoES, NLCS and DHS). Relevance of
the Project is high being consistent with Bhutanese policies and needs. Although the Project has relatively high
sustainability, having continuous supporting environments in policy, institutional and organizational aspects,
preparing a good system and securing financial resources for the maintenance of equipment can be a
challenge.
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3-6.
(1)

2)

3)

4)

Recommendations

In order to maximize the benefit of improved disaster risk information, the WG of the project should
invite more stakeholders from wide areas such as road sector so that they could reflect disaster risks into
construction and maintenance of roads through their planning and setting of technical standards to make
resilient transportation networks. Education sector is also a candidate to join WG to improve disaster risk
literacy for all the people of Bhutan.

It is recommendable for DHMS to introduce innovative ways to offer hydro-met services, which would be
suitable to its sophisticated risk information. To produce such risk information, the Project has been
collaborating to improve the system with advanced technical capacity. For example, DHMS can develop
more communicative manners to transmit hydro-met information to people in cooperation with
broadcasting sector, improving information processing and program production technique. Information on
disaster risks also can be shared and used by people, utilizing various types of media such as web -sites,
mobile phones and others.

Quality control of Hydro-met observation data is essential for more reliable Hydro-met services to
stakeholders. Especially the data of real time AWS/AWLS, which are planned to be installed this year
under the Project as well as NAPA II of GEF/UNDP will be important for quantitative weather/flood
forecasting and warnings. Therefore, DHMS needs to secure the budget for operation and maintenance,
but also improve the quality of the data of real time AWS/AWLS.

It is recommended that the DHMS develops capacity of real time flood forecasting based on the utilization
of real time AWS/AWLS and improved weather forecast capacity through the Project.
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1. Introduction

1-1. Preface
Bhutan is experiencing an increase in the number of disasters related to

hydro-meteorological hazards, such as flash floods and rainstorm including cyclone that were
not observed before. For instance, a record rainfall in May 2009 brought by Cyclone Aila has
left 12 people dead and damages to infrastructure, which cost Royal Government of Bhutan
(RGoB) US$ 15.8 million.

Since 1960s, a number of glacial lake outburst floods (GLOFs) have been recorded
concurrently with shrink of glaciers and expansion of glacial lakes over the region. The most
recent GLOF occurred in October 1994 from the partial burst of the Luggye Tsho in eastern
Lunana. This flood caused loss of 21 lives and extensive damage to property along the
Punakha- Wangdi valley.

Since the mechanism and event probability of GLOF remains unexplained despite of a
number of previous researches, JICA/JST conducted a project “The Study on Glacial Lake
Qutburst Flood in Bhutan Himalayas™ in the period of 2009-2012 to assess GLOF risk in the
Mangdechhu River basin, central Bhutan. Considering the catastrophic phenomenon of GLOF,
the project recommended continuous monitor of glacier lakes as well as development of early
warning system in the basin.

With consideration of such situations as mentioned above, RGoB upgraded the Division of
Hydro-Met Service to Department and established “National Weather, Flood Forecasting and
Warning Centre” (NWFFWC). However, there is limited climate monitoring stations in the
northern region where most of the aforementioned disasters have the roots. Moreover, the
existing stations are mainly manually operated, where data are observed leaving some missing
data which are not suitable for climate modelling and related analysis.

In response to such background, upon the request of RGoB, the Government of Japan
decided to implement the Project for Capacity Development of GLOF and Rainstorm Flood
Forecasting and Early Warning in the Kingdom of Bhutan (hereinafter referred to as “the
Project™).

The Project started from September 2013 and will be completed in September 2016. JICA
dispatched the Japanese Mid-term Review Team (hereinafter referred to as “ the Team”) to
Bhutan for the purpose of conducting the Mid-term Review (hereinafter referred to as * the

Review”) which has been undertaken jointly by the Team and Bhutanese authorities concerned.
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1-2. Objectives of the Review
The objectives of the Review are as follows:

(1) To review the inputs and activities of the Project;

(2) To evaluate the achievements of the Project from the viewpoint of the five evaluation
criteria of the Development Assistance Committee (DAC) in the Organization of
Economic Co-operation and Development (CECD);

(3) To summarize the progress of the Project;

(4) To make recommendations on the measures to be taken in order that the Project will
achieve the Project purpose; and

(5) To review and revise the Project Design Matrix (PDM) and Plan of Operation (PO).

1-3. Schedule of the Team
The Review has been conducted as below from January 26 to February 13, 2015.

1-4. Members concerned to the Mid-term Review
The Review was jointly conducted by both Bhutanese and Japanese sides. The members

concerned are shown below.

1-4-1. Bhutanese side
Department of Hydro-met Service, Ministry of Economic Affairs

Mr, Karma Tsering Director, DHMS
Mr. Karma Dupchu Chief of Hydrology Division, DHMS
Mr. Phuntsho Namgyal Chief of Planning Coordination Division, DHMS
Mr. Tayba Buddha Tamang Offtg. Chief of Meteorology Division, DHMS
Mr. Tsering Tashi Offtg. Chief of Snow & Glacier Division, DHMS
Project Experts
Mr. Yasuhiko Kato Chief Advisor/ Basin Disaster Management Planning
Mr. Tomoyuki Wada Flood Hazard Map/ GIS
1-4-2. Japanese side
(1) Mid-term Review Team
Dr. Hitoshi Baba Leader, Senior Advisor, JICA
Mr. Koichi Kitamura Cooperation and Coordination, Deputy Assistant

Director, Disaster Management Team 1, Water
Resources and Disaster Management Group, Global
Environment Department, JICA

2

Al-7



Mr. Yutaka Yamaguchi Evaluation and Analysis,

General Manager, Cranberry, Inc.

1-5. Methodology of the Review

Based on PDM and PO signed on March 18, 2013, the Review is designed to clarify the

following issues and aspects:

1) Achievements of the Project based on the PDM indicators;

2) Implementation process; and

3) Five evaluation criteria of DAC

Definitions of the criteria are as follows:

Relevance of the Project is reviewed in terms of the validity of the Project
purpose and the Overall goal in connection with the development policy of the

Relevance Government of Bhutan, aid policy of the Government of Japan, needs of
beneficiaries, and by logical consistency of the Project design.
. Effectiveness of the Project is assessed by evaluating the extent to which the
Effectiveness . . .
Project has achieved its purpose and outputs.
. Efficiency of the Project is analysed the extent to which the outputs are yielded
Efficiency . . . .. .
in terms of quality, quantity, and timing of the inputs.
Impact of the Project is assessed based on the size of both positive and
Impact . .
negative influences caused by the Project.
Sustainability of the Project is assessed in terms of policy, institutional,
. 1... | financial and technical aspects by examining the extent to which the
Sustainability

achievements of the Project would be sustained or extended after the Project
period.

Conclusions are drawn from the results of the Review, and recommendations are made by both

sides.
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2. Results of the Review

2-1. Achievements of the Project
2-1-1. Qutputs

(1) Capacity of related agencies on GLOF/rainstorm flood risk assessment, development
planning, disaster prevention, flood forecasting and warning as well as emergency
information sharing among relevant agencies is enhanced.

(2) Early Warning System (EWS) for GLOF/rainstorm is developed and maintained in
the pilot basins of Mangdechhu and the Chamkharchhu.

(3) Emergency response capacity against GLOF/rainstorm flood at central and local level

is enhanced in the pilot basins.

Output (1) Capacity of related agencies on GLOF/rainstorm flood risk assessment,

development planning, disaster prevention, flood forecasting and warning as well as

emergency information sharing among relevant agencies is enhanced.

[Indicator 1-a] Plan of institutional strengthening for mainstreaming disaster risk
assessment information into development plans is formulated.

[Result] Achievement level: In Progress

[Activities]
1-4. Facilitate the discussion in enhancing coordination between GLOF/rainstorm
flood risk assessment sector and development sector.
1-6. Foster the sense of land use management among related agencies through
workshops etc.
1-7. Identify and propose institutions necessary for mainstreaming disaster risk

assessment information into development plans.

DHMS, DDM, DGM, DoES, NLCS and DHS organized Mainstreaming Disaster Risk
Reduction Working Group (MDRR W/G) by working level counterparts from the six agencies
to implement project Activity 1-4 (enhancing coordination between agencies), Activity 1-6
(land use improvement), Activity 1-7 (institutional strengthening) and Activity 1-9
(information sharing SOP).

The Project had conducted a baseline survey aiming at understanding basic status and issues on

all the counterpart agencies in 2013, and the survey result of which was checked and updated
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through the discussion in the workshops. It was confirmed that Project activities worked  as

“Catalyst” (or Trigger) to solve some of the issues and challenges of the C/P agencies.

The MDRR W/G created a mechanism to facilitate the discussion in enhancing coordination
among related agencies in GLOF/rainstorm disaster management sector and development
sector. The members of the W/G share common understanding of MDRR declared in Disaster
Management Act. MDRR W/G also fosters the common sense of land use management among
related agencies. The 2nd MDRR W/G workshop dealt with issues on land use management in
hazard areas by W/G members. The 3rd MDRR discussed issues on coordination between
agencies in hazard zonation. (See attached list of the Activities of MDRR W/G)

[Indicator 1-b] Equipment and facilities for NWFFWC are installed as scheduled and
utilized as planned.
[Result] Achievement level: In Progress
[Activities]
1-1. Analyze the existing data accumulation and monitoring/alert system in
DHMS /NWFFWC to develop feasible and sustainable integrated platform.
1-2.  Set up necessary system and facilities for the integrated platform and train
DHMS/NWFFWC staff to operate and maintain the system.
The Project finished analysis on the following existing hydro-met data, monitoring and
warning by DHMS in 2014. Recommendations were made to develop feasible and sustainable
integrated platform.
- Hydrological observation: a) Hydrology observation network, b) Primary,
Secondary and Flood Warning Stations and ¢) Real Time AWLS
- Meteorological Observation: a) Meteorological Observation Network, b) Class A
and Class C Stations and c) Real Time AWS

With regard to setting up a system to connect between DHMS and WMO member countries,
DHMS is in the process of taking necessary procedures for the connection via the GTS/MSS
network, The system will enable DHMS to access various meteorological information, and
DHMS will share and exchange observational meteorological data of Bhutan with the WMO

member countries.

The specifications of GTS/MSS were drafted and DHMS and JICA experts agreed on the

5

Al1-10



specification in December 2013, which was officially accepted at the First JCC meeting.
DHMS agreed to introduce satellite image receiving from the Japanese satellite New Himawari

through the Internet and direct image receiver.

[Indicator 1-c] GLOF/rainstorm flood risk zonation maps are developed.
[Result] Achievement level: In Progress
[ Activities]

1-3, Review previous study including SATREPS on the potential risk of glacial
lakes, and estimate the magnitude of GLOF as well as possible flood
considering future climate change in corroboration with DGM and DoES.

1-5. Prepare and improve GLOF/rainstorm flood risk zonation to be utilized for
activity 3-2 through the training to NWFFWC, DGM, DoES, and NLCS staff.

DHMS, DDM, DGM, DoES, NLCS and DHS organized Flood Hazard Map working group
(FHM W/G) to gather and discuss periodically for runoff/fiood analysis and making a flood
hazard map. Trainings were planned and conducted based on the discussion in the W/G
workshops. As a result, the related agencies started to promote the activity with more clear

demarcation and smooth information sharing resulted from the interaction in the W/G.

The FHM W/G conducted practical training on topographic surveys, runoff/flood analysis and
GIS mapping. Additionally, in order to transfer techniques, the JICA Expert supported C/P’s
routine works with GIS operation and/or runoff/flood analysis such as making maps of
observation sites and calculating the basin boundary/area. The technical transfer already made
DHMS and FEMD, DoES C/Ps possible to apply GIS operation and flood analysis in other

sites.

The Project reviewed previous studies including those of JICA/IST on the potential risk of
glacial lakes, and estimates the magnitude of GLOF as well as possible flood. The Project is
conducting runoff/flood analysis models and hazard map preparation for EWS operation,
CBDRM and land use regulation, cooperating with C/P and JICA Experts. For that purpose,

basic data collection, survey in the target basin, and runoff/flood analysis were conducted.

[Indicator 1-d] Flood and weather forecasting is delivered daily by utilizing improved

forecasting system.
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[Result] Achievement level: Preparation in Progress
[Activities]
1-8. Improve flood and weather forecasting system by use of accumulated hydro-
meteorological data as well as numerical weather prediction data (GPV: Grid
Point Value).

The Project conducted a survey on DHMS services and prepared the terms of reference for the
short term JICA expert for weather forecasting, planned to be dispatched in 2015 and 2016. In
addition, preparatory training was conducted for utilizing technology of meteorological
Satellite imagery (SATAID) in November 2014 in Japan. The main part of the activities are to
be implemented in 2015 and 2016.

[Indicator 1-e] SOP on emergency information sharing is developed.
[Result] Achievement level: Planned to be implemented in 2015 and 2016
[Activities]
1-9. Develop SOP on emergency information sharing through discussion and

workshops with relevant agencies

Output (2) Early Warning System (EWS) for GLOF/rainstorm is developed and

maintained in the pilot basins of Mangdechhu and the Chamkharchhu.

[Indicator 2-a] Equipment and facilities for EWS are installed as scheduled and utilized
as planned.

[Result] Achievement level: In Progress

[Activities]

2-1, Review existing hydro-meteorological network and planned hydropower
plants from the view point of administrative response on GLOF/rainstorm
flood.

2-2. Analyze GLOF/rainstorm flood discharge, high-water level, flood arrival
time and the other hydrological information to be applied for designing of
EWS.

2-3. Design the location and specification of EWS composed of detection system,
network, data management protocol and information sharing.

2-4, Install equipment and facilities for the EWS in both pilot basins and

NWFFWC with necessary provisions of spare parts and maintenance tools.

7
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The Project already completed all the Activities numbered 2-1, 2-2 and 2-3 described as above.
Activity 2-4 is in progress. The procurement, manufacturing, shipping and installation are

expected to be completed by July 2013,

The Project reviewed existing hydro-meteorological network of DHMS in Mangdechhu and
Chamkharchhu basins. Review was also conducted for the dam operation of hydropower
projects in the two basins, from the view point of administrative response on GLOF/rainstorm
flood. Then analysis was conducted on hydrological information, such as GLOF/rainstorm

flood discharge, high-water level, and flood arrival time to be applied for designing of EWS.

The outline of entire system of EWS was agreed between the Bhutanese and Japanese sides,
which is comprised of monitoring and forecasting system of DHMS in Thimphu (TMP) and
early warning systems installed into the Mangdechhu basin (MND) and Chamkharchhu basin
(CHM). The system installed into the basins is composed of (a) Observation stations (AWS and
AWLS), (b) Control Centre which integrates data from observation stations, and (c) Siren

Towers to warn the floods to the residents.

The draft specification has been submitted to JCC meeting and agreed by JCC members in
February 2014. The fundamental part of the preparatory construction work such as levelling,
fencing and so on was already conducted in the Project to avoid the delay risk of installing the
equipment. The procurement, manufacturing, shipping and installation are expected to be

completed by July 2015.

[Indicator 2-b] EWS operation and maintenance manual is developed.
[Indicator 2-c] Trainings for the operation and maintenance of EWS are conducted by
use of the manual. (All DHMS staff in charge will join the trainings).
[Result] Achievement level: Planned to be implemented in 2015 and 2016
[Activities]
2-5. Prepare EWS operation and maintenance manual to train central and local

DHMS staff on its testing, operation and maintenance.

Output (3) Emergency response capacity against GLOF/rainstorm flood at central and
local level is enhanced in the pilot basins.
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[Indicator 3-a] Workshops for flood emergency response on warning and evacuation are
held with the stakeholders in the target sub-districts.
[Result] Achievement level: In progress
[ Activities]
3-1. Review flood emergency response on warning and evacuation in the pilot
basins through workshops with participation of DDM, Local Government and
Community residents.
DDM in collaboration with JICA experts organized a kick off workshop on CBDRM in
Trongsa District in September 30th and in Bumthang District in October 1st. Site visits to
communities in the pilot areas were made, and community workshops were conducted.
Currently DDM and JICA experts are preparing a plan for CBDRM to be implemented in the

sites.

[Indicator 3-b] Evacuation drill by use of developed EWS is planned and conducted in

the pilot basins.
[Result] Achievement level: Planned to be implemented in 2015
[ Activities]
3-2. List the target communities and examine flood warning criteria in the pilot
basins in the discussion with Local Government considering the findings
derived from the activity 1-5, 2-2
3-3. Plan and conduct warning and evacuation drills as well as EWS operation

drill in the pilot basins.

[Indicator 3-¢] SOP for GLOF/rainstorm flood in the pilot basins is developed.
[Result] Achievement level: Planned to be implemented in 2015 and 2016
[Activities]
3-4. Develop SOP for GLOF/rainstorm flood in the pilot basins through

evaluation of activity 3-1 to 3-3.

2-1-2. Project Purpose

Capacity of DHMS and relevant stakeholders on emergency response against

GLOF/rainstorm flood is enhanced.

[Indicator a] GLOF/rainstorm flood forecasting and early warning is in place in

9

Al-14




accordance with developed Standard Operation Procedure (SOP).
[Result] Achievement level: In Progress
The Project Purpose is expected to be achieved within the project period, as it is expected that
following Output 1. and Output 2. of the Project will be duly achieved during the period.
Therefore, GLOF/rainstorm flood forecasting and early warning will be in place in accordance
with developed Standard Operation Procedure (SOP).

Output 1. Capacity of related agencies on GLOF/rainstorm flood risk assessment,
development planning, disaster prevention, flood forecasting and warning as well
as emergency information sharing among relevant agencies is enhanced.

Output 2. Early Warning System (EWS) for GLOF/rainstorm is developed and maintained in
the pilot basins of Mangdechhu and the Chamkharchhu.

[Indicator b] Early warning and evacuation drills in the pilot basins are regularly
conducted by use of developed EWS (at least once in a year).

[Result] Achievement level: In Progress
The Project Purpose is also expected to be achieved within the period of the Project, as it is
expected that following Output 3 2 of the Project will be duly achieved during the period.
Therefore early warning and evacuation drills in the pilot basins are regularly conducted by use
of developed EWS at least once in a year.

Output 3. Emergency response capacity against GLOF/rainstorm flood at central and local

level is enhanced in the pilot basins.

2-1-3. Overall goal

Nationwide disaster resilient society against natural disasters such as GLOF and

rainstorm flood for Climate Change Adaptation is realized in Bhutan.

[ Indicator a] GLOF/rainstorm flood forecasting and early warning is properly
disseminated based on accumulation of hydro-met data to relevant agencies at
central and local level as well as outside of pilot river basin.

[Indicator b] Evacuation drills are conducted at least one community outside of pilot
river basin with EWS,

[Resuit] Prospect for achievement: In Progress _

With increased nation-wide capacity of observation and analysis in meteorology and hydrology,

flood forecasting by DHMS will be extended to outside of pilot river basin. Flood forecasting
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will be nationally improved by DHMS’s efforts to strengthen NWFEFWC’s observation network,
combined with technical cooperation and equipment provision by the Project. As to

dissemination of EWS, it is still early to predict, at this stage of Mid-term Review.

2-2. Implementation Process

(1) Implementation of Planned Activities

Most of the project activities planned are being conducted as planned, except some adjustments
needed in the schedule such as preparations of tendering documents for the installation of the
equipment for GTS/MSS and EWS due to partly external conditions that the Project could not

control.

(2) Management of the Project

The Project has been effectively managed by the Project Director who is the Director of
DHMS, and by the Project Manager who is the Chief of Hydrology Division, who was also the
national project manager for Installation of GLOF Early Warning System along the
Punatsahgchhu basin (NAPA-I project funded by GEF/UNDP) in cooperation with the Chief
Advisor of the JICA Expert Team. The Progress Report (1) of the Project was produced and
reported on September 2014. Joint Coordinating Committee (JCC) has properly facilitated

inter-organizational coordination, the first meeting of which was held in February 2014.

2-3. Review by the Five Criteria

Results of the review by the Five Criteria are summarized below.

2-3-1 Relevance
Relevance of the Project is considered to be high with consistent both Bhutanese policies and

needs.

(1) Consistency with development policies

The Project is consistent with the Bhutanese Government’s development policies. The Project
is in line with “Eleventh Five Year Plan (2013-18). One of the 16 National Key Result Areas
(NKRA) of the plan is “Improved disaster resilience and management mainstreamed”. As a
Sectoral Key Result Areas for the NKRA, DHMS set the construction of basin wise EWSs as

11
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its Key Performance Indicator.

(2) Consistency with disaster management policies

The Project is in line with the Bhutanese Government’s disaster management policies. The
Disaster Management Act came into force in 2013 for the establishment and strengthening of
institutional capacity for disaster management, mainstreaming of disaster risk reduction and an
integrated and coordinated disaster management focusing on community participation.
According the Act, the National Disaster Management Authority (NDMA) was established,
which include Secretaries of all the Ministries as members. One of the important functions of

NDMA is to approve hazard zonation and vulnerability map.

(3) Beneficiary

Selection of target group of the Project is appropriate. The objective beneficial staff are
identified in all the important agencies related to flood disaster reduction; DHMS, DDM, DGM,
DoES, DHS and NLCS, which are also implementing agencies of the Project. The functions
and services provided by the organizations are analyzed by the Baseline Survey conducted by
the Project. Staff in charge of disaster management in Trongsa and Bumthang Districts and

their communities are beneficiaries in the target areas of the Project.

(4) Pilot areas

The selection of target areas, Mangdechhu and Chamkharchhu basins, is regarded as
appropriate. Capacity development of GLOF and rainstorm flood forecasting and early
warning is needed to alert residents and reduce possible damages in the downstrean: regions.
JST/JIICA Research Project on GLOF risks identified a number of potentially dangerous glacial
lakes in Mangdechhu basin and Chamkharchhu basin, after Punakha- Wangdi valley where an
EWS system was already installed and measures were taken to lower the water level of
Thorthomi Glacier Lake. For GLOF and rainstorm flood, it is necessary to expand upstream
the hydrological observation network for flood warnings to possible areas affected in Trongsa

and Bumthang Districts.

2-3-2  Effectiveness
The Project Purpose will be duly achieved and effectiveness of the Project is considered to be

high with the following reasons.

12
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(1) Prospect for achieving Project Purpose

The Project is expected to achieve the Project Purpose before the end of the Project.
GLOF/rainstorm flood forecasting and early warning will be in place in accordance with
developed SOP. Early warning and evacuation drills in the pilot basins will be conducted by
use of developed EWS.

(2) Benefits and beneficiaries of the Project

EWS
To reduce risks against communities and infrastructure, EWS will be installed in the Pilot areas
by July 2015. The Project will set 3 sirens (dam site, power plant, one village) in Mangdechhu
basin in Trongsa District and 6 sirens (3 villages, 2 schools and down town area) in
Chamkharchhu basin in Bumthang District.

Hydro-power facilities
EWS is beneficial for hydro-power plants for flood warning and daily river flow observation.
Hydro-power generation is the largest source of both national revenue and foreign currencies.
In addition to Mangdechhu hydro-electric power plant under construction, the RGoB and the
government of India signed an agreement on the construction of the Chamkharchhu

hydro-power projects in the pilot basin in April 2014.

Expansion of observation network
To improve DHMS observation system, it is necessary to expand upstream the hydrological
network with real time AWLS upstream for flood warnings to possible areas affected in
Trongsa and Bumthang Districts. The Project will install two AWLS in each of the
Mangdechhu river basin (Jongthang and Bjizam} and the Chamkharchhu river basin (Kagthang
and Kurjey), in addition to one AWL (Tsampa) in the latter basin.

(3) Contributing factors

Mainstreaming Disaster Risk Reduction Working Group
Activities by Mainstreaming Disaster Risk Reduction Working Group (MDRR W/G) are
contributing to discuss project activities on administrative issues such as enhancing
coordination between agencies and land use improvement. Institutional strengthening for
disaster mainstreaming and information sharing SOP will also be treated by the W/G.

Representatives from collaborating agencies of the Project set up the W/G and actively
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discussed the issues,

Flood Hazard Mapping Working Group and training
The implementation of project activities are supported by a Flood Hazard Mapping Working
Group (FHM W/G) clarifying the situation of relevant agencies and trying to create a
consensus among themselves. The members of the W/G also attended training on flood hazard
mapping. The W/G is helping in the transfer of knowledge to the participants amongst

themselves,

Improvement in Meteorology
Technical cooperation in Meteorology is expected to be an important factor for the Project.
DHMS considers it useful to introduce WMO standard and to be connected to GTS/MSS,
having an integral data base. There seems to be plenty of room for introducing modern

technology for more accurate weather and flood forecasting.

Role of DDM
Contribution of DDM to the Project is essential, and which actively participated in both Flood
Hazard Mapping Working Group and Mainstreaming Reduction Working Group. As the
Secretariat of NDMA, DDM facilitates the formulation of hazard zonation and vulnerability
map by relevant agencies. In the Project, DDM is also responsible for the implementation of
activities of Output 3 for enhanced capacity against GLOF and rainstorm flood in the pilot

river basins.

- Collaboration with MHPA

Collaborative relationship with MHPA is a contributing factor to the achievement of the Project.
MHPA co-financed a part of the Project activities conducted by the Bhutanese side, mainly
sharing cost of NWFFWC building construction and counterpart expenses. Further, the Control
Center of EWS in Mangdechhu basin plans to be located in the Dam Colony site of MHPA.

The construction of Mangdechhu Hydropower plant is expected to be completed by February
2017. Installed EWS by the Project will be beneficially for both during and after the
completion of the construction work. Daily river flow observation by the system is also useful

to the hydro power plant’s water resource management.
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(4) Inhibiting factor

Problem on Flood hazard zonation
It is still not clear which agency will prepare hazard maps. In a case of Project area, DHS had
difficulties in reconciling DHS’s flood/landslide hazard zonation for Bumthang Master Plan
and DGM’s GLOF hazard zonation.

Organizational issues in disaster management
There are organizational issues to be addressed related to the Project. The number of staff in
DDM is limited, which may produce some difficulty in coordinating a wide variety of disaster
management activities. At District level, there exist no professional disaster focal person
assigned exclusively for disaster management. In addition, both in DDM and Districts,
experienced staff in disaster management are transferred periodically to other sections, making

it difficult to foster professional staff.

2-3-3  Efficiency
Efficiency is considered to be high with the following reasons. Special efforts are being made

by JICA and the Project for a proper timing in the installation of the equipment.

(1) Inputs of the Project

Participation
The management of the Project and collaborative relationship among different agencies have
been the principal source of efficiency in implementation of the Project. The Project is
implemented by DHMS under MoEA and JICA, with an active inter-ministerial collaboration
with DDM under MHCA, DGM under MoEA, DoES and DHS under MWHS, NLCS and
local governments in Trongsa and Bumthang Districts.

Technical Cooperation by JICA experts
In general positive comments were given to technical cooperation throughout the process of
Mid-term Review, Especially OJT and practical training for those on runoff/flood analysis and
mapping were highly evaluated by the Bhutanese agency staff. Increased technical cooperation
is planned after the installation of GTS/MSS and EWS.

Utilization of JICA ready-made training in Japan
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The Project has efficiently incorporated JICA ready-made training courses on related issues.
This has significantly increased opportunities to offer training services in Japan. Courses
offered in this manner to Bhutanese C/P included those on “Flood risk management with
IFAS”, “Meteorological services”, “Disaster risk management administration” and “Strategy

for Disaster Resilient Societies to Natural Disasters™.

Construction of NWFFWC
DHMS timely finished most of the construction work of the building of NWFFWC, an annex
building to DHMS Thimphu Office, in the end of 2014. NWFFWC will manage the DHMS’s
system for GTS/MSS and GLOF/rainstorm flood EWS. The flood detection system consisting
of AWLS and AWS located in Trongsa and Bumthang will relay the data to NWFFWC on a
real time basis. Hydrology and meteorological data will be processed and analyzed to provide

information and services.

- Establishment of Regional DHMS Office in Bumthang

DHMS is preparing for the establishment of its first Regional Office in Bumthang, where the
Control Center for EWS in Chamkharchhu basin will be located and staff in charge of EWS
will be posted. Until the construction of the Regional Office is finished, the EWS Control
Center will be located DHMS’s site office in Kurjey, Bumthang,

Installation of equipment by JICA
The process in installation of equipment for GTS/MSS and EWS has been slightly delayed,
partly because of external conditions that the Project could not control in preparation of
tendering documents. Since the civil works for the observation stations have already been done

prior to the bidding, the installation of the equipment would be completed almost as scheduled.

(2) Contributing factors

Improvement in disaster management system in Bhutan
Timing of the Project implementation was appropriate. The Project began with a good timing
just after the Disaster Management Act had been put in force to set up a new disaster
management system NDMA, in which DDM functions as secretariat of the system. In addition,
a new government agencies like Department of Hydro-met Servicers (DHMS) under MoEA
and DoES, FEMD under MWHS was created in 2011 and in 2012 respectively, both have

important mandate on flood risk management.
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- Coordination with the UNDP Project

Efficiency will be increased considerably with coordination between the Project and
GEF/UNDP offered project “Addressing the Risks of Climate-induced Disasters” NAPA 2.
While the Project has a strong component of technical cooperation, the DHMS’s Project with
UNDP will invest substantially in equipment to realize a nation-wide hydro-met observation

network.

Project’s investment in flood warning and forecasting will be efficiently utilized by DHMS’s
efforts to create an integrated data system for hydro-met observation. DHMS plans to integrate
different data systems introduced by past and current projects into single data system for better
data processing and analysis. In addition, the UNDP Project is expected to employ WMO
standard format for data collection compatible to that of the Project, which will serve for

creating the integrated data system in NWFFWC,

- Experience in the past projects

Implementation has been made easier with experiences and accumulated knowledge in projects
on similar or related issues. DHMS had already an experience of setting up an EWS in
Punatsancchu basin with NAPA 1 project with GEF/UNDP. DDM had introduced CBDRM and
applied it in several projects. JICA and JST conducted a project for the study on GLOF.

- Coordination in CBDRM methods

For a more efficient way of implementing CBDRM in Bhutan, DDM expects coordination on
Project’s CBDRM methods with those of CBDRM being developed by DDM. Meanwhile
DDM highly acknowledges the capacity on CBDRM of JICA experts, DDM is in the process
of finalizing its Standard Manual for CBDRM in Bhutan. DDM expects exchanges of ideas
between the two CBDRM.

- Efficient investment in equipment

Consideration has been paid to realize an efficient investment in cooperation by the Project. An
example of which is that the Project will introduce a reliable but economic data collection
system DCP as a satellite communication circuit. In addition, the Project employs free software

for runoff/flood analysis so that all the C/P agencies can use the same software.
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2-3-4 Impacts
Impacts of the Projects are expected to be high during and after the end of the Project period

with the following reasons.

(1) Nation-wide flood forecasting

DHMS will improve significantly its national hydro-met observation network since 2015 and
will be able to enhance its capacity to forecast rainstorm flood more accurately. Therefore
DHMS is expected to disseminate properly rainstorm flood forecasting based on accumulation
of hydro-met data to relevant agencies at central and local level as well as outside of the pilot

river basins.

(2) Early warning systems in other river basins
It is still early to predict possible impacts on an EWS in other river basins. Currently there isn’t
any specific plan for establishing an EWS other than those in the pilot river basins of the

Project.

(3) Better weather forecast

As a longer range goal, the Project is expected to contribute to DHMS to provide better
weather forecast services, DHMS will be connected to WMO member countries via the
GTS/MSS network, which enables DHMS to access various hydro-metrological information.
In this Project, training are planned and partially already conducted for the use of numerical
weather prediction data and satellite images (SATAID), taking advantage of information which
can be obtained through the GTS/MSS network. It will contribute to the realization of 72 hour

forecasting planned in the 5 Year Plan.

(4) Impacts on development planning

Impacts of the Project will be larger, if its flood hazard zonation is incorporated into
development planning including flood mitigation, land use or road construction. FEMD
conducts flood risk assessment in cooperation with the Project and works on the structural
measures for the flood mitigation in DoES. DHS is in charge of urban and rural planning and
incorporates flood risk assessment into their planning. Department of Roads can also consider
flood disaster risks in construction and maintenance of roads through their planning and setting

of technical standards.
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(5) Extension to other basins than pilot areas

The Project is planning to conduct training for Hazard Mapping in Thimphu. In addition, the
knowledge obtained through the Flood Hazard Mapping W/G were extended to other river
basin than the Project areas. FEMD already applied the knowledge to their preparation of flood
hazard map for Zhemgang. Since FEMD is mandated to carry out flood risk analysis in all 20

Districts, the extension of the knowledge will be extended accordingly.

(6) Future impact

Impact of the Project will be even larger, if there is additional technical cooperation in the
future. The Project is expected to finish offering the planned technical assistance within the
project period. However, the room for technical cooperation will still remain large, since the
challenge requires long term efforts to cope with risk management for flooding and
improvement in hydro-met services for that purpose. DHMS was created just recently in 2011,
and is in the process of improvement in collecting data and sophisticating analysis technique.
Other important agencies involved in the Project, such as DDM, FEMD of DoES and DHS are

also newly established, possessing a room for further development.

2-3-5  Sustainability

Sustainability of the Project is considered to be relatively high. The Project can expect
continuous supporting environments in policy, institutional and organizational aspects.
Preparing a system and securing financial resources for the maintenance of equipment can be

considered as a challenge in current economic conditions.

(1) Policy aspects

Sustainability of the national policy related to EWS installed by the Project is assured.
According to Disaster Management Act 2013, EWS is one of critical disaster management
facilities as a monitoring and advisory tool to identify hazard and notify all vulnerable
population and responding agencies. The EWS put in place by the Project will be officially

incorporated as a part of national disaster management system under the NDMA.

(2) Institutional aspect

Sustainability of the Project activities can be secured through the establishment of an
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Inter-Ministerial Task Force on flood hazard for NDMA. During the 2nd meeting of NDMA,
constitution of the Inter-Ministerial Task Force was discussed and proposed to employ the
members and the mechanism of the two Working Groups of the Project as Task Force on flood
hazard. NDMA is in the process of setting up Inter-Ministerial Task Force comprising technical
experts from relevant agencies. The function of the Task Force include reviewing hazard
zonation and vulnerability map and providing necessary technical assistance in the preparation

of Disaster Management and Contingency Plan.

(3) Organizational aspect

Promotion of GLOF/flood forecasting and early warning is included in a DHMS’s program for
Eleventh Five Year Plan (2013-18). The program is titled “Enhancing Hydrological Network
for Water Resources Assessment and Improvement of Flood Information/GLOF Early Warning
System”. One of the strategies to implement this long term program is to further develop and
improve NWFFWC and to train its man power. The Outcomes of the program include the
installation and operation of a new real time flood warning system, which totally coincides

with the Outputs of the Project.

(4) Financial aspect

DHMS and the other agencies participating in the Project will secure the financial resources to
sustain their personnel to continue and further develop their activities related to the Project.
However, it will not be always easy to allocate sufficient budget for DHMS to assure the
maintenance of the equipment for the system introduced with the Project, since the allocation
of the budget can be affected by RGOB’s development policies in other sectors and recent tight
economic situation of the country. However, DHMS has decided to establish two regional
offices in Central and Eastern regions for more efficient maintenance services for DHMS’s
equipment and facilities in remote areas. Technical support is expected during the
implementation of the Project, which may reduce the financial burden incurred in operating the

system.

(5) Technical aspect

It is still early to predict technical sustainability of techniques EWS, since most of the
installation of equipment and training for the system have not been initiated. Currently higher
technical sustainability can be expected especially in the field of runoff/flood analysis and

mapping, in which so far relatively intensive and practical training have been conducted.
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2-4 Conclusion

The management of the Project has been effective and practical in implementing the planned
activities. The Project has been soundly carried out toward achieving its purpose while yielding
some positive outputs and impacts. For instance, coordination among the stakeholders has been
strengthened by MDRR W/G and FHM W/G activities. Technical capacity of agencies
involved in the Project has been improved in flood hazard mapping. FEMD already applied the
knowledge to their preparation of flood hazard maps for other basins. Impact will be higher,

when the flood hazard zonation is incorporated into development planning in the pilot areas.

Effectiveness will be high, since the Project is expected to put in place GLOF/rainstorm flood
forecasting and early warning in accordance with developed SOP within the project period.
Efficiency is also considered as high, the principal sources of which have been the
management of the Project and collaborative relationship among different agencies. Relevance
of the Project is high being consistent with Bhutanese policies and needs. The Project has
relatively high sustainability, having continuous supporting environments in policy,
institutional and organizational aspects. Preparing a good system and securing financial
resources for the maintenance of equipment can be a challenge, if difficult economic

conditions arise.

3. Recommendations

(1) In order to maximize the benefit of improved disaster risk information, the WG of the
project should invite more stakeholders from wide areas such as road sector so that they
could reflect disaster risks into construction and maintenance of roads through their
planning and setting of technical standards to make resilient transportation networks.
Education sector is also a candidate to join WG to improve disaster risk literacy for all the

people of Bhutan.

(2) It is recommendable for DHMS to introduce innovative ways to offer hydro-met services,
which would be suitable to its sophisticated risk information. To produce such risk

information, the Project has been collaborating to improve the system with advanced
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Annex-1: Project Design Matrix

Annex-2: Project Implementation Schedule(Plan and Actual)
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Annex-4

Structure of Joint Coordinating Committee

Bhutanese side

Director of Department of Hydro-met Services (DHMS), Ministry of Economic Affairs (Chairperson)
Project Manager, Hydrology Division, Department of Hydro-met Services, Ministry of Economic
Affairs

Representative of Department of Disaster Management (DDM), Ministry of Home and Cultural
Affairs,

Representative of National Land Commission Secretariat

Répresentative of Department of Engineering Services (DoES), Ministry of Home and Cultural
Affairs,

Representative of Department of Human Settlement (DHS), Ministry of Works and Human Settlement
Representative of Department of Geology and Mines (DGM), Ministry of Economic Affairs
Representative of Gross National Happiness Commission Happiness (GNHC)

Representative of Trongsa District (Mangdechhu basin)

Representative of Bumthé.ng District (Chamkharchhu basin)

Japanese side

Chief Representative of JICA Bhutan Office
JICA Experts
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Annex-5

Mr. Karma Tsering

Mr. Karma Dupchu
Mr. Pema Wangdi

Mr. Phuntsho Namgyal
Mr. Tayba Buddha Tamang
Mr. Tsering Tashi

Mr. Sangay Tenzin

Mr. Sangay Tashi

Mr. Ngawang Namgyal
Ms. Kuenzang

Mr. Kush Rai

Mr. Chhmi Wangda
Mr. Ajay Pradham

Mr. Manila

Mr. Bikash Pradhan
Mr. PP Sharma

Mr. Tshewang Rinzin

Ms. Dema Yangzom

Project Counterparts from DHMS, MoEA

Director, DHMS, Project Director

Chief of Hydrology Division, DHMS, Project Manager

Engineer, HD, DHMS, Deputy Project Manager

Chief of Planning Coordination and Research Division, DHMS

Offig. Chief of Meteorology Division, DHMS
Offtg. Chief of Snow & Glacier Division, DHMS
Engineer, FWS, HD, DHMS

ICT Officer, PCRD, DHMS (Study)
Hydro-met Technician (ICT)

Engineer, FWS, HD, DHMS

Engineer, FWS, HD, DHMS

Asst, Meteorologist Officer, MD, DHMS
HD, DHMS

Sr. Hydro-met Technician, HD, DHMS

- Engineer/Hydro-met officer, HD, DHMS

Executive Engineer, HD, DHMS
Engineer, PCRD, DHMS

Engineer, PCRD, DHMS

Project Counterparts from Sub-counterpart Agencies

Mr. Nima Tshering

Mr. Tsering Penjore

Ms. Thinley Choden
Mr. Tashi Phuntsho

Ms. Kuenzang Choden
Mr. Jigme Chogyal

Ms. Tashi Wangmo

Topographic Division, NLC, Head/Chief
DGM, MoEA, Executive Geologist

FEMD, DoES, MoWHS, Executive Engineer
FEMD, DoES, MoWHS Dy. Ex. Engineer
FEMD, DoES, MoWHS, Engineer

DDM, MHCA, Program Officer

DHS, MoWHS, Chief of Survey and GIS

*Working Group members in Annex 6 and Annex 7 are the project counterparts.
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Annex-6

Mainstreaming Disaster Risk Reduction Working Group (MBRR W/G)

Mr. Karma Dupchu
Mr. Phuntsho Namgyal
Mr. Tsering Tashi
Mr. Bikash Pradhan
Ms. Dema Yangzom
Mr. Jigme Chogyel
Mr. Tshering Penjore
Ms. Thinley Choden
Mr. Tashi Phuntsho
Mr. Tshering Penjor
Mr. Tenzin Norbu
Mr. Sonam Dendup
Ms. Tashi Wangmo

MTr, Yasuhiko Kato

HD, DHMS

PCRD, DHNS

SGD, DHMS

HD, DHMS

PCRD, DHMS

DDM, MHCA

DGM

FEMD, DoES, MoWHS
FEMD, DoES, MoWHS
NLCS

NLCS

NLCS

DHS, MoWHS

JICA Expert

Chief Hydrology Officer
Chief of PCRD
Engineer
Engineer/Hydro-met officer
Engineer

Program Officer

Ex. Geologist

Ex. Engineer

Dy. Ex. Engineer

Chief Survey Engineer
Survey Engineer

DCSE

Chief Urban Planner

Chief Advisor/

Basin Disaster Management Planning

Working Group Meeting Group (MDRR W/G)

1st Meeting February 27, 2014
2nd Meeting March 10,2014
3rd Meeting June 9, 2014
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EERIS. 7ule b AU H—R— |

5—1. BFLAKXZEF (DHMS)

K4 P& kAL
Mr. Karma Tsering DHMS Director, Project Director
Mr. Karma Dupchu Hydrology Division Division Chief, DHMS, Project Manager
Mr. Pema Wangdi Hydrology Division Engineer, Deputy Project Manager
Mr. Phuntsho Namgyal PCRD Division Chief

Mr. Tayba Buddha Tamang
Mr. Tsering Tashi

Mr. Sangay Tenzin

Mr. Sangay Tashi

Mr. Ngawang Namgyal
Ms. Kuenzang

Mr. Kush Rai

Mr. Chhmi Wangda
Mr. Ajay Pradham

Mr. Manila

Mr. Bikash Pradhan
Mr. PP Sharma

Mr. Tshewang Rinzin

Ms. Dema Yangzom

K4

Meteorology Division
Snow & Glacier Division
Hydrology Division, FWS
PCRD

ICT

Hydrology Division, FWS
Hydrology Division, FWS
Meteorology Division
Hydrology Division
Hydrology Division
Hydrology Division
Hydrology Division

Offig. Chief of Division
Offtg. Chief of Division
Engineer

ICT Officer

Hydro-met Technician
Engineer

Engineer

Asst, Meteorologist Officer

Sr. Hydro-met Technician
Engineer/Hydro-met officer

Executive Engineer

PCRD Engineer
PCRD Engineer
5— 2. LFEIFEHEHEE
B LA

Mr. Nima Tshering
Mr. Tsering Penjore
Ms. Thinley Choden
Mr. Tashi Phuntsho
Ms. Kuenzang Choden
Mr. Jigme Chogyal
Ms. Tashi Wangmo

Topographic Division, NLC Head/Chief

DGM, MoEA

FEMD, DoES, MoWHS
FEMD, DoES, MoWHS
FEMD, DoES, MoWHS
DDM, MHCA

DHS, MoWHS
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Executive Geologist
Executive Engineer

Dy. Ex. Engineer
Engineer

Program Officer

Chief of Survey and GIS



K4

5—3. M uy MEROET

B!

4vA

Mr. Jamyang Chojuy
Mr. Tshewang Dorji

Trongsa District

Bumthang District

Disaster Focal Person

Disaster Focal Person

5—4. BFkEHILY —F%2 7 I N—F (MDRRWIG)

K4 H& LA
Mr. Karma Dupchu HD, DHMS Chief Hydrology Officer
Mr. Phuntsho Namgyal PCRD, DHNS Chief of PCRD
Mr. Tsering Tashi SGD, DHMS Engineer
Mr. Bikash Pradhan HD, DHMS Engineer/Hydro-met officer
Ms. Dema Yangzom PCRD, DHMS Engineer
Mr. Jigme Chogyel DDM, MHCA Program Officer
Mr. Tshering Penjore DGM Ex. Geologist
Ms. Thinley Choden FEMD, DoES, MoWHS Ex. Engineer

Mr. Tashi Phuntsho
Mr. Tshering Penjor
Mr. Tenzin Norbu
Mr. Sonam Dendup
Ms. Tashi Wangmo
Mr. Yasuhiko Kato

FEMD, DoES, MoWHS
NLCS

NLCS

NLCS

DHS, MoWHS

JICA Expert

Dy. Ex. Engineer
Chief Survey Engineer
Survey Engineer
DCSE

Chief Urban Planner
Chief Advisor/

Basin Disaster Management Planning

5—5. "¥P—F=wv S+ U—=FF I N—7 (FHM W/G)

K4 P& LA
Mr. Karma Dupchu HD, DHMS Chief Hydrology Officer
Mr. Bikash Pradhan HD, DHMS Engineer/Hydro-met officer
Mr. Jigme Wangdi HD, DHMS Technician
Mr. Somik Mukherjee FWS, HD, DHMS HEAD/TMO
Mr. Sangay Tenzin FWS, HD, DHMS AE-I|
Mr. Kuenzang FWS, HD, DHMS AE-II
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Mr. Kush Rai

Mr. Chhimi Dorji

Mr. Tshering Wangchuk
Mr. Tayba Buddha Tamang
Mr. Sonam Rabten

Mr. Phuntsho Namgyel
Mr. Tshewang Rinzin
Mr. Jigme Chogyel

Mr. Tshering Penjore
Mr. Lalit Kr. Chhetri
Ms. Thinley Choden
Mr. Tashi Phuntsho

Mr. Kinley Dorji

Mr. Jigme Phuntsho
Ms. Kuenzang Choden
Mr. Megnath Neopaney
Mr. Pema Cheda

Mr. Sonam Dendup
Ms. Tashi Wangmo

Mr. Tomoyuki Wada

T B ETFIEL N — R~y PO =% TN —T DT —Z M RA R — L, T 1

FWS, HD, DHMS
SGD, DHMS

SGD, DHMS

MD, DHMS

MD, DHMS

PCRD, DHMS

PCRD, DHMS

DDM, MHCA

DGM

DGM

FEMD, DoES, MoWHS
FEMD, DoES, MoWHS
FEMD, DoES, MoWHS
FEMD, DoES, MoWHS
FEMD, DoES, MoWHS
FEMD, DoES, MoWHS
FEMD, DoES, MoWHS
NLCS

DHS, MoWHS

JICA Expert

Engineer

Ex. Engineer
Engineer

Dy. Ex. Engineer
Engineer

Chief

Engineer

Program Officer

Ex. Geologist

MPO

Ex. Engineer

Dy. Ex. Engineer
Dy. Ex. Engineer
Dy. Ex. Engineer
Engineer

Engineer

Engineer

Engineer

Chief Urban Planner
Flood Hazard Map/ GIS
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