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Reducing Climate Change-induced Risks and Vulnerabilities from Glacial Lake Outburst Floods in the Punakha-Wangdue and Chamkhar Valleys

Annual Report 2010

Submitted to Austrian Coordination Office

Thimphu, Bhutan

1. Project background
The most significant climate change impact in Bhutan is the formation of supra-glacial lakes due to the accelerated retreat of glaciers with increasing temperatures. The risk of potential costly economic damages on key development sectors such as agriculture, hydropower, and forestry by Glacial Lake Outburst Floods (GLOFs) is mounting. Climate change is attributed as the primary reason that water levels in glacial lakes approach dangerous thresholds. This poses a new dimension to the existing range of threats to lives, livelihoods, and development. The objective of this project is the reduction of climate change-induced Glacial Lake Outburst Flooding (GLOF) risk in the Punakha-Wangdi and Chamkhar Valleys in Bhutan. Recognizing the need for systematizing the country’s disaster risk management system to account for climate change induced GLOF hazards, the Government of Bhutan seeks to integrate long-term climate change-induced risks into the existing disaster risk management framework. The project will integrate climate risk projections into existing disaster risk management practices and implement corresponding capacity development measures. It will demonstrate practical measures to reduce climate change-induced GLOF risks from the potentially dangerous Thorthormi glacier lake, and facilitate replication of the respective lessons learned in other high-risk GLOF areas, both within and outside Bhutan. Complementary to this risk reduction effort, the project will ensure that early warning mechanisms for the Punakha-Wangdi Valley, which is currently not equipped to handle the full extent of potential GLOF risks, is expanded to incorporate coverage of this growing threat. Lessons learned from this initiative will enable upscaling of early warning systems in other disaster-prone areas downstream of potentially hazardous glacier lakes.

The goal of the project is to enhance adaptive capacity to prevent climate change-induced GLOF disasters in Bhutan. The objective of the project is to reduce climate change-induced risks of Glacial Lake Outburst Floods (GLOFs) in the Punakha-Wangdi and Chamkhar Valleys. The project is organized according to the following outcomes:
Outcome 1
 Improved national, regional, and local capacities to prevent climate change-induced 


GLOF disasters in the PW and Chamkhar Valleys 

Outcome 2
 Reduced risks of a GLOF from Thorthormi Lake through an artificial lake level 



management system

Outcome 3 
Reduced human and material losses in vulnerable communities in the Punakha-Wangdi 


Valley through GLOF early warnings 
Outcome 4
Enhanced learning, evaluation and adaptive management
The project is funded through GEF/LDCF with UNDP as the implementing agency. Co-financing for the project has been provided by the Government of Austria, World Wildlife Fund and RGoB. The project started implementation in June 2008. The following is the breakdown of financial contribution:
GEF – US$ 3.445 million

ADA – 600,000 Euros 

WWF – US$ 30,000

RGOB – US$ 2.680 million

UNDP – US$ 396,224

2. Project progress in 2010
2010-allocation from ADA

During the third year of implementation, funds from LDCF, RGoB and the Austrian co-financing component have been used. From ADA a total of 100,000 Euros equivalent to USD 140,056.02 was received in June 2010 and budgeted under project Outcome 3: Reduced human and material losses in vulnerable communities in the Punakha-Wangdi valley through GLOF early warnings.  
Progress during 1st Quarter

During the 1st quarter 2010, the 2010 annual work plan was finalized and signed. A TSAT (Technical Support and Advisory Team) meeting was held on January 12, 2010, and two Project Board meetings were held on 18 January 2010 and 16 March 2010 to evaluate the 2009 mitigation works and endorse workplans for 2010.
Block Disaster Management Committees and Block Disaster Management Teams of two districts were trained in Community Based Disaster Risk Management, and equipments for the establishing of Emergency Operation Centers were procured and distributed to the districts. The Emergency Safety and First Aid Manual developed in 2009 was illustrated, translated, printed and distributed.

The recruitment of workforce and supply order for field implements, equipments and rations for the lowering of Thorthomi lake were initiated to prepare for the mitigation work in Lunana. 
The tender for the automated Early Warning System was finalized and the contract awarded to M/S USD Enterprise JV with M/s Sutron USA. The contractor will be responsible for supply, installation, testing and commissioning of the EWS  in the Punakha-Wangdi Valley within 15 Months from the issue of work order (29 March 2010) i.e. April 2010 to June 2011. Land lease agreements was also signed for the Early Warning System.
Progress during 2nd Quarter: 

GLOF safe evacuation sites and red zone areas were demarcated in 14 vulnerable communities from Samdingkha to Hesothangkha along the Punatsangchu under Punakha and Wangdi districts. The Community Based Disaster Risk Management trainings were completed in 32 communities (Chiwogs) under Punakha and Wangdue districts and data collection for community based disaster risk management planning processed started. Moreover, a documentary film on Disaster Risk Management and Disaster Hazards in Bhutan was completed, and a broad discourse on Climate Change in particular the risk of GLOF was generated through contributions to a special edition of the local newspaper, Bhutan Observer, during the 16th SAARC summit on Climate Change held in Bhutan.
A mitigation team of over 360 people including officials and workers started the 3rd phase of the artificial lowering of Thorthormi Lake from 1 July 2010. 

The contractor responsible for installation of the automatic GLOF Early Warning System (EWS), M/S Sutron Corporation, USA, visited Bhutan from 25-28 May 2010, and project sites along the Punakha-Wangdue valley and in Lunana were verified and handed over to the contractor. Civil works in the Punakha-Wangdu valley and Lunana will be started by the Contractor from July 2010. Mobile vouchers were issued to 14 community focal persons of Punakha and Wangdue for dissemination and sharing of information during emergency as part of the interim manually operated Early Warning System.
Two consultants were recruited by UNDP to undertake an independent Mid-Term Review of the project from June-September 2010. The annual Project Implementation Review (PIR) was conducted in July-September 2010 and submitted to the UNDP Regional Bureau for Asia-Pacific.
Progress during 3rd Quarter:
The Community Based Disaster Risk Management Planning processes started in communities (Chiwogs) under Punakha and Wangdue districts. 
The mitigation team of over 360 people completed the third phase of the artificial lowering of Thorthomi lake. The 2010 achievement of 1.37 meter is below the annual target of 2 meter due to bad weather conditions; however the levels of the two subsidiary lakes to Thorthomi lake were also lowered by respectively 1.20 m and 2.30 meter. Three casualties were reported during the working season due to high altitude sickness, whereof two took place during the ascent of the mitigation team to the worksite. A special project board meeting was held on 14 July 2010 to discuss the unfortunate incidents and the management response. An independent Health and Safety Assessment was initiated in September to assess the procedures and equipments in place, and to provide recommendations on how to improve the safety of the mitigation team. 
Manufacturing and assembling of all the equipment for the Early Warning System component was completed, and civil works at the project sites in Punakha-Wangdi progressed. However, the civil work in Lunana were delayed with app. 20 days due to heavy rainfall and can only be taken up from May-June 2011 due to the inaccessibility of the area in winter. Factory Acceptance Test (FAT) of the Early Warning System equipment was successfully completed at M/s Sutron Corporation, Sterling Virginia, USA from 20-25 September 2010.  Two staff of the Department of Energy attended the FAT.
UNDP conducted a fieldtrip to Punakha-Wangdi to monitor the project progress, and a short footage regarding the project was made in Punakha as part of the “One Day on Earth-initiative”.  The Project Implementation Report and the Mid-Term Review of the project were finalized. Findings and recommendations will be discussed and endorsed at the next Project Board on 11 January 2011.

Progress during 4th Quarter:
The Community Based Disaster Risk Management Planning processes progressed in communities (Chiwogs) under Punakha and Wangdue districts.
All payments were made and the annual mitigation report was prepared for the third phase of the artificial lowering of Thorthormi lake. The independent Health and Safety Assessment was finalized in November 2010 and provided 27 recommendations on how to improve the safety of the mitigation team. The recommendations will be presented for endorsement at the next Project Board in on 11 January 2011.
For the Early Warning System, civil works and erection of sirens poles at 14 sites in the Punakha-Wangdue valley were completed, as well as the civil work for the sensor site at Dangsa. Manufacturing and assembling of EWS equipments and accessories was also completed, and all the equipments were shipped to Bhutan from M/s Sutron manufacturing site and delivered to Thimphu. 

A draft annual workplan for 2011 was prepared for presentation to the project board at the project Board meeting scheduled for 11 January 2011.

3. Overall project progress to date
· At the policy level, the project has enabled the formulation of a Disaster Management Bill for Bhutan and the completion of GLOF hazard zoning, identifying high-risk zone and evacuation sites, of the Punakha-Wangdi and Chamkhar valleys. A government circular for GLOF-resilient land use planning, based on the GLOF hazard zoning, has been disseminated to the local authorities of Punakha, Wangdi and Bumthang. This represents a significant policy-level outcome of the project, as it restricts new construction in the high-risk zone. 

· In terms of capacity development, the project has established District Disaster Management Committees, District Disaster Management Awareness and Planning Teams, and Gewog (village cluster) Disaster Management Committees in all three districts covered by the project area. The project has trained these committees in community-based disaster management and GLOF risk management, and the bottom-up disaster management planning process at district, sub-district and village level has started.
· GLOF and Flood awareness has been promoted through the national newspapers and broadcasting services. This includes the development and dissemination of a hazard awareness map and publishing of an Emergency safety and First Aid handbook. A number of media and advocacy materials have also provided insights and knowledge on the issues and challenges associated with the artificial lowering of Thorthormi Lake and reduction of GLOF risks and vulnerabilities (e.g. WWF Publication “The Cost of Climate Change: The story of Thorthormi Lake”). These materials have immense promotional value and potential to generate global interest and resources to support similar activities in the future.

· Making progress toward risk reduction from one of Bhutan's most dangerous Glacier Lakes (Lake Thorthormi), the project has successfully lowered the Thorthormi Lake level by 2.23 meters and the two subsidiary lakes by 2.03 and 3.02 meter and thereby reduced water pressure on the thinning moraine dam. The mitigation work has moreover generated valuable experience in artificial drainage design and monitoring, but also provided income to more than 300 people.
· An interim manually operated Early Warning System is operational based on community focal persons equipped with mobile phones in 21 particular vulnerable communities. 

· The installation of the automatic Early Warning System is underway. The project has demonstrated its abilities for adaptive management by mobilizing additional government partners (Department of Energy) and co-financing for the up-scaling of a GLOF Early Warning system (EWS). As a result, an automated EWS can now be established at a more comprehensive scale than earlier targeted under the project. The re-planned automatic GLOF-EWS will have sensors at four additional locations and siren towers at nine additional sites than originally planned. In addition, the functionalities of the EWS have been expanded to enable long-term monitoring of hydro-meteorological data.
4. Issues
The following are some of the key issues encountered and addressed by the project:
a) Health and Safety of Mitigation team
The main barrier encountered is related to health and safety risks of the remote project site at Thorthormi Lake (Outcome 2). Project activities pertaining to the artificial lowering of the water level of Thorthormi Lake entail environmental and health risks due to high altitude, harsh climate, difficult accessibility, and fragile terrain. Despite preventive measures such as medical screening and briefing on altitude sickness and other health risks, as well as the presence of medical staff during the trek and at the work site, there have been three casualties (all in the 2010 working season), which all were related to altitude sickness. The medical as well as police reports certify that there has been no fault on the part of the project, and that these casualties are related to a confluence of factors in extreme environmental conditions. The project management and UNDP have conducted an independent review to examine the fatal incidents and identify additional safety measures. The recommendations of the assessment will be discussed and decisions taken to improve safety at the next Project Board meeting on 11 January 2011. 
b) Documentation

Another barrier of the project is in the area of documentation and reporting of the technical/programmatic aspects of the project. This is a major concern, particularly with respect to capacity development, which involves change in knowledge, skills, attitude, and behavior. Without good documentation of the progressive results, lessons and issues, assessment of these non-physical project products become even more difficult. In addition, most of the media and communication products related to the project pertain to the artificial lowering of Thorthormi Lake rather than capacity development. Reporting mechanisms from the district and community-levels to better assess non-physical changes based on the progressive results, lessons and issues therefore need to be monitored closely.

c) Implementation delays and adjustments 

The project is facing some delays, however the Mid-Term review conducted in 2010 showed satisfactory progress and monitoring of the delays under each of the project outcomes. Under outcome 2, difficult weather conditions have delayed the lowering of Thorthomi lake (cumulative progress is 2.23 against the project target of 5 meters). Under outcome 3, installation and awareness raising related to the Early Warning System were delayed due to a prolonged tender process, followed by difficulties in installation due to bad weather conditions. The delays can partially explain the low financial delivery of the project - as of June 2010, mid-way through the project period, only 23.5 per cent of the total external fund was disbursed to the project implementing partners - however budgetary planning need to be monitored and improved taking into account the delays and need to adjust the implementation timeline. The Mid-Term review also highlighted the need to adjust certain indicators and targets in the project logframe to better reflect ground realities and lessons learnt and thus enhance implementation during the remaining project period. The Project Board will discuss and decide on the Mid-Term review recommendations at the Project Board meeting on 11 January 2011.
5. Lessons Learnt

During the first three years of project implementation, the following were the key lessons learnt:
a) Involve stakeholders from different government departments 
Adaptation measures require involvement of stakeholders from different government departments as climate change adaptation cuts across different sectors of development. For example, an adjustment made within the project shifted the Early Warning System (EWS) component of the project to the Department of Energy (DoE) instead of the Department of Geology & Mines (DGM). EWS setup was reviewed and design aligned with ongoing EWS investments by the DoE.
b) Ensure ongoing cooperation and consistent support between stakeholders and government Cooperation among the stakeholders and consistent support from the government is crucial in successful implementation of the project and directly affects the realisation of Outcome 1: Improved national, regional, and local capacities. This has been evidenced throughout the inception and implementation phases of this project. The outputs include the institutionalization of climate-resilient disaster risk management (DRM) legislation, policy frameworks and guidelines (1.1) and strengthened capacities for climate risk planning at the district administrative levels (1.2). Close collaboration ensures that the scope, objectives and outcomes are actionable and appropriate. Consistent support and communication also allows for adjustments to be made as necessary (as evidenced from the shifting of EWS responsibilities from the Department of Geology and Mines to the Department of Energy).

c) Involve district authorities and local communities at an early stage of project design
Involvement of district authorities and local communities and their acceptance of the project are crucial for successful implementation of project activities. For example, from a cost-benefit analysis, the project found it difficult to decide whether to transport project goods and materials to the project site via yak/horse or helicopter. With inputs from the local levels it was determined that although much slower and more time-intensive, yak/horse transportation was preferred as it is cheaper overall, provides economic benefits to local communities and engenders a level of responsiveness in the local community to the project. Thus, the involvement of local bodies and institutions has enabled the project to broaden and enhance its positive impacts in the area of concern. Moreover, the involvement of vulnerable communities in several rounds of awareness and advocacy programs contributed to improve targeted advocacy and awareness actions as well as the institutional arrangements for GLOF preparedness and response. 
d) Adapt training materials to accommodate the needs of the local community
There is a need to use more visual training methods to overcome literacy constraints of the local communities and to enhance the focus on the practical aspects of community-based disaster risk management. The community-based disaster risk management training curriculum, which has been developed and is being implemented through the project, needs to be overhauled accordingly.
e) Plan field work well in advance and compensate the labour appropriately
Given the remoteness of the project area under outcome 2 and partly outcome 3,  and the limited time window of opportunity for excavation works (4 months per year), it became clear that field work needs to be planned well in advance. An adequate minimum of working months during the season needs to be maintained each year in order to keep the workforce interested and motivated (otherwise, the financial incentives will be insufficient). For the project it was necessary to recruit labour from a wide geographical range, since the required work force strength was not available from immediate project area. A targeted announcement for workforce recruitment was made in the local media. Financial incentives were made more attractive, and additional insurance was provided. As a result, over 400 people came for recruitment along with mandatory medical certificates.
f) Initiate early consultations with potential donors for project replication
Early consultations with potential donors need to be initiated to prepare and plan for replication of the project interventions in other areas that face similar GLOF challenges and risks. Monitoring of the glacial lakes is recommended as a key area to focus in future GLOF work in Bhutan since potential GLOF risks will change over time. Since physical monitoring of GLOF risks is basically impossible due to the rugged mountain terrain and lack of physical communication infrastructure, virtual monitoring tools and techniques such as the use of time-series satellite/ radar maps need to be considered for GLOF projects in the future.
6. Collaboration with the Government of Austria

The collaboration with the Government of Austria is valuable and funds are effectively contributing towards the project objective, however the project encountered some delays in the funds disbursement in 2010, and therefore the reporting and disbursement of the 2010-contribution will need to be carried over to 2011. 

The total contribution requested for 2010 from the Government of Austria was 100,000 Euros equivalent to US$ 140,056.02 which was received by UNDP in June 2010. The funds were budgeted to cover the installation of the Early Warning System under outcome 3, and US$ 93,952.57 was released to the Department of Energy under the Ministry of Economic Affairs in October 2010. However due to delays in the tendering process and installation delays, the disbursements could not be made in 2010 as work was awarded as a turnkey project, where full payment will be made only upon completion of work as per the contract. On 29 December 2010, the equipments for the Early Warning System arrived to Bhutan and were inspected by the Department of Energy in order to release an advance payment to the contractor; however this payment can only be reported to UNDP in 2011. 
Of the 2010 contribution from Austria of US$ 140,056.02 equivalent to Euros 100,000, the funds release of US$ 93,952.57 remains with the Department of Energy, whereas the balance of US$ 46,103.50 is with UNDP. Based on discussions with the ACO in Thimphu, the Austrian contribution for 2010 will therefore be carried over to 2011 to allow the Department of Energy to make the payments as per the turn-key project contract upon finalization of the installation of the EWS (expected June 2011) in line with the contractual modalities. Expenditures will be reported to ACO/ADA in the annual financial statement due before 30 June 2011.  
In 2011, a total amount of 150,000 Euros is requested from the Austrian contribution as per the cost-sharing agreement, to contribute towards project outcome 2 under the responsibility of the Department of Geology and Mines. 

7. Conclusion
The Mid-Term review conducted in 2010 stated that the project is highly relevant in the overall development context of Bhutan. It supports the overarching Bhutanese development philosophy of Gross National Happiness (GNH) and specifically contributes to the main GNH objectives of sustainable socio-economic development and environmental conservation. The project management demonstrates sound adaptive management decisions and prudence and has been able to coordinate and resolve several outstanding issues in an efficient and effective manner with the support and guidance of TSAT and Project Board. The use of existing government institutional set-up, human resources and previously-built technical capacity for management and implementation of project activities bodes well for the sustainability and replicability of project interventions. These are further enhanced by the high level of stakeholder ownership and engagement in the project.
Overall, project progress is good when assessed against planned outputs/targets. A few delays have occurred and these were largely due to changes in project implementation arrangements, government financial procedures, and difficult weather conditions. Most of the project outputs and targets are achievable by the end of the project, however the Project Board need to assess the reviews conducted in 2010 and make the necessary adjustments. The recommendations of the Mid-Term review and the Health and Safety Assessment are scheduled to be discussed by the TSAT and the Project Board in January 2011 in order to decide on and endorse the necessary adjustments to enhance project implementation. 

8. Links
Project website:
http://www.undp-adaptation.org/projects/websites/index.php?option=com_content&task=view&id=308 
Adaptation Leaning Mechanism (updated September 2010 with links to factsheet, videos, photos):

http://www.adaptationlearning.net/bhutan-reducing-climate-change-induced-risks-and-vulnerabilities-glacial-lake-outburst-floods-punakh 
UN-TV film-production "Tsunami from the Sky", 2010 (15 min) http://www.youtube.com/watch?v=HxOz2v6HKQo
GEF-Arrowheads film-production "Silent Tsunami", 2010 (11 min): http://www.youtube.com/watch?v=BexXgQakves
UNDP Bhutan footage "One Day on Earth Initiative", 2010 (7 min): http://www.youtube.com/watch?v=spBlW1QhPaU 
9. Annexes

· Annual workplan for 2010-2011

· Mid-Term review 
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	Outcome 1: Community consultations
	Outcome 1: Demarcation of red zone areas
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	Outcome 2: Excavation work, Lunana 
	Outcome 2: Thorthomi lake
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	Outcome 3: Siren sensor site in Dangsa 
	Outcome 3: Testing of equipment, USA
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