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Executive Summary 

To develop the five pillars of the Global Framework for Climate Services (GFCS) at the national, regional and global levels, consultations are being conducted with key stakeholders in the various regions so that existing practices, expertise and infrastructure can be effectively and efficiently built on. Consultations have been held for the South-West Indian Ocean Region (March 2016), North-Eurasian Countries (October 2015), South East Europe (November 2014), Latin America (July 2014), the Pacific Islands (April 2014), the Caribbean (May 2013) and the Least Developed Countries in Asia (October 2012). 
The Regional Consultation on Climate Services for the Third Pole Region (the Consultation) was held in Jaipur, India, 9-11 March 2016. The meeting was co-organized by the India Meteorological Department (IMD) and the World Meteorological Organization (WMO) and was undertaken with the financial support of the Government of Canada through the Federal Department of the Environment.
The Consultation brought together  a large variety of stakeholders and decision-makers from the Hindu Kush-Himalayan (HKH) region, also known as the Third Pole, encompassing representatives of relevant government ministries including the National Meteorological and Hydrological Services (NMHSs), UN bodies, IGOs, NGOs, private sector, academia, and other members of civil society (ref: Annex 1, List of Participants).

The discussion focused on the requirements of operational communities working in climate services as well the requirements of the various user communities of climate information.  In particular, the consultation addressed climate information requirements in the areas of agriculture, water, health, disaster risk reduction, and renewable energy (ref: Annex 2, Consultation Agenda).
The consultation explored means of developing each of the GFCS pillars within the Third Pole Region in order to strengthen the provision and use of tailored sectoral climate services. The consultation identified the need to: 
· Create a Steering Group\Task Team (ToRs to be developed);
· Develop an Implementation Plan for the Region (addressing inter alia gaps, capacity development requirements and sustainability);
· Flesh-out pilot climate service projects for priority sectors of the Third Pole Region including the tourism sector (ref:  Annex 3, Sectoral Proposals, that provides the project outlines for the agriculture, DRR, energy and health sectors);
· Collaborate with the EC-PHORS services task team and with GCW on Third Pole climate services matters;
· Work towards establishing the RCC network and RCOF for Third Pole; and
· Address gaps in data. 
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Background – The Third Pole region

The Hindu Kush-Himalayan (HKH) region, also known as the Third Pole region, spans Afghanistan, Bangladesh, Bhutan, China, India, Kyrgyzstan, Mongolia, Myanmar, Nepal, Pakistan, Tajikistan, and Uzbekistan. The Third Pole region covers an area of more than 4.3 million square kilometers and hosts a large and culturally diverse human population. The Third Pole, which contains vast cryospheric zones, contains the world’s largest store of snow and ice outside the polar region, is the source of ten major rivers, and is particularly sensitive to climate change.  

The WMO Executive Council (EC) through its Panel of Experts on Polar and High Mountain Observations, Research and Services (EC-PHORS; renamed from EC-PORS by EC-67) noted the major impact of the Third Pole region on regional weather and climate, and on water availability, and the vulnerability of its natural environment.  Indeed, the rate of warming in the Third Pole region has been higher than the global average. Significantly, changes to the cryosphere in high-altitude Asia will directly impact not only local and adjacent regions, but also produce socio-economic impacts on downstream regions. 


Regional stakeholder consultation 

The Regional Consultation on Climate Services for the Third Pole Region brought together  a large variety of stakeholders and decision-makers from the HKH encompassing representatives of relevant government ministries including the National Meteorological and Hydrological Services (NMHSs), UN bodies, IGOs, NGOs, private sector, academia, and other members of civil society (ref: Annex 1, List of Participants).

The discussion focused on the requirements of operational communities working in climate services as well the requirements of the various user communities of climate information.  In particular, the consultation addressed climate information requirements in the areas of agriculture, water, health, disaster risk reduction, and renewable energy (ref: Annex 2, Agenda for Consultation).


Objectives of the Third Pole Regional Consultation

The objectives of the consultation were to: 
· review the current status of climate services in the Third Pole region;
· assess specific needs in the five GFCS priority areas (agriculture and food security; water; health; disaster risk reduction and renewable energy) at the regional, national and local levels;
· review and characterize the current status of interfacing mechanisms and interactions between climate services providers and users, identify major areas for improvement and recommend effective mechanisms and practices;
· articulate the capacity building needs for the region in order to address all five GFCS components (that is, a specification of the requisite institutional mandates as well as infrastructure and human resources requirements);
· identify enhancements that can be made to the management of national observation networks; and research and analysis of national and local climate issues including impact indicators; and recommend how to improve access to and the utility of climate data and predictions;
· identify concrete follow-up actions to enable the provision of climate services in the Third Pole region; and
· identify partnerships among relevant stakeholders. 
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Session I: Inauguration 

The Inauguration Session of the Regional Consultation on Climate Services for the Third Pole Region included addresses/statements as follows: 
· Welcome Address delivered by  Dr S.D. Attri, Deputy Director General of Meteorology (O), IMD, New Delhi;
· WMO Statement delivered by Dr. R.K. Kolli, WMO Secretariat;
· GFCS Statement delivered by Dr.V. Grasso, GFCS Office;
· Address delivered by Dr. L.S. Rathore, Director Director General of Meteorology, IMD, and Permanent Representative of India with WMO;
· Inaugural Address, Dr. M. Rajeevan, Secretary, Ministry of Earth Sciences; Chairman, ESSO and Earth Commission;
· Vote of Thanks,  Mr Anand Sharma, Deputy Director General of Meteorology, RMC, New Delhi;  and
· Overview of Global Framework for Climate Services, Dr. L.S. Rathore, Co-Vice Chair, Intergovernmental Board on Climate Services.
The addresses/statements outlined the major impact of the Third Pole region on regional weather and climate, and on water availability, and the vulnerability of the natural environment of the Third Pole; provided an overview of the establishment of the Global Framework for Climate Services (GFCS) along with its goals and implementation strategies; and highlighted the relevance of GFCS to the Third Pole Region.
[bookmark: _Toc453341115]Session II:  Provision and application of climate services in the Third Pole region:   opportunities and challenges

Dr D. S. Pai, Head, Climate Division, IMD, Pune, India informed the Consultation that the National Climate Centre (NCC),  Pune carries out many India-specific climate-related activities including climate monitoring and analysis, climate prediction (seasonal forecasts), climate data management, and climate research. In May 2013, NCC was designated by WMO as a Regional Climate Centre (RCC) for South Asia (Demonstration Phase), with the objective of expanding the provision and use of climate services across South Asia. Dr Pai noted that NCC has developed its capacity to perform mandatory RCC functions, and he presented various RCC products developed by NCC including:  Operational Long Range Forecasts (LRF) based on statistical models for India and the SAARC countries; LRF maps; standard verification products; the ENSO & IOD Forecast Bulletin (issued every month); Seasonal Climate Outlook for South Asia; consensus forecast of SW monsoon rainfall over South Asia (issued in April every year); consensus outlook for NE monsoon rainfall over South Asia; spatial maps of climate variables. The RCC products are available through the IMD, Pune website.
Dr G. Srinivasan of the Regional Multi-hazard Early-warning System (RIMES)  discussed the challenges associated with translating climate information into climate services:  he  noted that climate information is at times not put to effectively applied by user sectors. RIMES is working in South and Southeast Asian countries to bring about the translation of climate information into climate service, and enhancing interactions between providers of climate information – the NMHSs –  and  users of climate information – the sectors.  Monsoon Forums, organized by respective NMHSs to help stakeholders understand, interpret and use the seasonal climate outlooks, are an example of an effective User Interface Platform (UIP).  These Forums should be further supported by user-specific decision support systems (DSSs) developed in close collaboration between NMHSs and user agencies.  RIMES is involved in developing such DSSs that are presently being tested in agriculture and disaster risk management at pilot sites. These systems can be customized for the Third Pole Region, where bio-diversity, ecosystem services and disaster risk pose particular challenges.  
Mr. Avinash C. Tyagi, Secretary General, International Commission on Irrigation and Drainage (ICID) and a member of the Regional Council, Global Water Partnership South Asia (GWP-SAS),  provided the water users’ perspective of climate services requirements in the South Asia region. Mr Tyagi noted that GWP works in collaboration with the National Meteorological Services (NMSs) of  GWP member countries as well as with inter-governmental organizations (IGOs), non-governmental organizations (NGOs) and academia. At present, GWP-SAS together with IWMI are developing a Drought Monitoring System for South Asia with support from the Integrated Drought Management Programme (IDMP) and ICID. 
Mr. Sagar Ratna Bajracharya of the International Centre for Integrated Mountain Development (ICIMOD), Kathmandu, Nepal presented an  overview of the current status of climate services in the Hindu Kush-Himalayan (HKH) region. Mr Bajcharya noted that ICIMOD supports the provision of climate services in the HKH region in several ways:  by mapping glaciers, measuring water availability due to the melting of snow and glaciers; and  generating scenario and studies related to changes in dry and wet days.
Dr. S.C. Kar, National Centre for Medium Range Weather Forecasting (NCMRWF), Bay of Bengal Initiative for Multi-Sectoral Technical and Economic Cooperation (BIMSTEC) Noida, India, noted that the BIMSTEC Centre for Weather and Climate (the Centre) was established in March 2014. The main objectives of the Centre are to provide improved weather and climate products to the BIMSTEC member countries; offer capacity building in the field of weather and climate; enhance the observing capability in the BIMSTEC region; and promote and encourage cooperation among BIMSTEC member countries for weather and climate prediction, in particular to support an early warning system for weather and climate related disasters. Presently the Centre is evaluating NCMRWF Forecasts over the BIMSTEC Region, developing monsoon simulations, examining climate change (CMIP5) simulations, converting weather and climate products to a GIS format, and studying extreme events.
Session III: National capabilities for production, management, delivery and/or application of climate information and services

Country presentations
Presentations on national climate services capabilities were made by/on behalf of countries of the Third Pole Region targeted by the Consultation: 
· Afghanistan 
· China 
· India 
· Kyrgyzstan
· Mongolia 
· Myanmar 
· Nepal 
· Pakistan
· Tajikistan 
· Uzbekistan 
The presentations focused on operational aspects of climate services - both capabilities and needs – and addressed the current status of countries’ capabilities to develop and use climate services, future perspectives and expectations from the GFCS.  
The presentations revealed a wide variety among countries in the degree of implementation of the five GFCS pillars (listed below): 
· User Interface Platform
· Climate Services Information System
· Observations and Monitoring
· Research, Modelling and Prediction
· Capacity Development
Early warning systems for hydrometeorological events are also in place to varying extents within countries in the Third Pole. 
Major capacity gaps identified by participants included:  insufficiently developed basic observation systems;  limited availability and reliability of data and practical information about the climatic situation; a lack of capacity and technical resources for monitoring climate change, forecasting impacts, and assessing climate risk.   
Participants suggested that, to strengthen the provision of climate services, the following capacities be put in place throughout the Third Pole region: long-term, continuous climate monitoring as well as early warning systems; strengthened user interface platforms; increased awareness by public and private entities of climate variability and associated risks; institutional capacity to sustainably operate climate observation networks and provide climate services.
Participants observed that, given the cross-border nature of weather and climate, strengthened regional and international cooperation must be promoted, particularly critical in this mountainous region so vulnerable to climate variability and change. Participants suggested that information exchange be strengthened at the regional level and that capacity be developed through an improved regional system of education and training in the field of hydrometeorology, climate change and climate risk management.
Bhutan case study
Bhutan delivered a case study on is national provision and use of climate services. Bhutan described the first National Climate Outlook Forum (NCOF-1) and National Stakeholder Consultation (NSC) on Climate Services that were hosted by the Department of Hydro Met Services (DHMS), Ministry of Economic Affairs, Bhutan and the World Meteorological Organization (WMO)  and  held at Thimphu, Bhutan,  19-21 October 2015. Participants in the events included a wide-ranging  representation of partners and stakeholders from the water, disaster risk management, health, agriculture, and energy sectors, among others.  
NCOF -1 and NSC provided a series of recommendations to enhance the provision of climate information and services in Bhutan.  NCOF-1 recommended that the NCOF mechanism be institutionalized in a sustainable fashion, and that an annual NCOF be held  prior to the summer monsoon and immediately after SASCOF. The NSC addressed  the implementation of the National Framework for Climate Services (NFCS) in Bhutan and resulted in the development by NSC participants of sector-specific project proposals outlining service requirements for the agriculture,  energy, disaster risk reduction and health sectors; capacity gaps and requirements associated with the provision and use of climate services were also presented, and means of addressing these gaps explored. Given the lack of historic climate data for Bhutan, both NCOF-1 and NSC recommended that Bhutan and its partners explore various possibilities to reconstruct  historic data in Bhutan. 

Following NCOF-1 and NSC, DHMS was restructured and become an autonomous body. Along with its new structure, the DHMS aims to enlarge the scope of its focus from climate monitoring to provision of climate services. The new DHMS structure will support the implementation in Bhutan of the GFCS initiative at national level via the development of a NFCS. 
Subsequent to, and building on the NSC, a large number of climate services-related initiatives in Bhutan were undertaken/initiated by DHMS and its partners/stakeholders; highlights are below:
· Agro-met training was held at IMD in April 2016 and funded by the Finnish Meteorological Institute project Strengthening of the Hydro Met Services in Bhutan; 
· A training course on GFCS and the Forecast System on Dynamic and Analogy Skills (FODAS) was conducted by WMO and the Beijing Climate Centre and hosted by the China Meteorological Administration in Beijing in April 2016; a DHMS official participated; 
· SASCOF-8 was held in Sri Lanka in April 2016 and was attended by DHMS; financial support was be provided by Programme for Implementing the GFCS at Regional and National Scales, funded by Environment and Climate Change Canada;
· NCOF-2, Bhutan, was held on 12 May 2016 with technical support provided by RIMES, Thailand, and financial support provided by Programme for Implementing the GFCS at Regional and National Scales, funded by Environment and Climate Change Canada;
· Integrated surveillance or risk monitoring for climate sensitive diseases: the Department of Public Health (DoPH) extended its surveillance to eastern Bhutan (climate station has been selected and the programme is in progress);
· Drafting of Bhutan Hydro-meteorology Services Policy is in progress;
· Formulation of the World Bank Project Strengthening Weather and Hydrological Forecasting and Services that foresees:
· Development of a Common Operating Platform  for automated hydro-met services delivery; 
· Design of an agro-met decision support system, and generation of agro-met information products and dissemination to two Dzongkhags; and 
· Installation of the ceilometer and wind profiler at the international airport.
· Restructuring of DHMS to facilitate its delivery of climate services; and
· Proposed inclusion within the purview of the Multi Sectoral Task Force Committee on Climate Change (MSTFCCC) led by the National Environment Commission,  Bhutan ,of the recommendations and ToRs of NFCS.

Session IV: GFCS priority sectors: current status of the use and needs for climate services and interfacing mechanisms

This session reviewed the current status of the use and needs for climate services and interfacing  mechanisms for the five GFCS priority sectors.
The participants identified the following needs that are common to all of the GFCS priority sectors in the Third Pole region: 
 1. need to establish national user interface mechanisms to strengthen the communication between climate service providers and climate service users (sectors);
2. need to strengthen cooperation among relevant national/international institutions to support the generation of customized and meaningful  climate services;
3. need to develop appropriate channels to disseminate climate service information; and
4. need to build capacity -  both infrastructural capacity and human capacity - of both the climate service providers  and the climate service users (institutions and end users) .

Agriculture and Food security
Dr.Yahya Abawi of the University of Southern Queensland, Australia, highlighted challenges faced due to climate variability and change.  Dr Abawi identified opportunities to minimize the impacts by effectively translating climate forecasts into climate services to support effective decision-making forecasts by the agricultural sector.

Dr.N Chattopadhyay, IMD, emphasized the importance of building trust between climate service providers and the end users of climate services.  He described a highly successful initiative of IMD that generates climate services data and advisories for the agricultural sector, and communicates these advisories to the end users and relevant institutions via a variety of effective interface mechanisms including text messages. 
Dr Shree Ram Ghimire, Ministry of Agricultural Development, Nepal, discussed the need to build capacity to strengthen climate services delivery; he identified capacity gaps in the areas of data acquisition, data processing and analysis, generation of advisories and interface mechanisms. 

Water	
Dr. Wolfgang Grabs, German Federal Institute of Hydrology,  identified various water- related  issues that stem from climate variability and climate change and outlined the  resulting challenges in managing water resources. Dr Grabs cited the need to develop the capacity (both of the users and providers of climate services) to understand the need for climate services,  identify specific requirements of the users, and to strengthen the capacity to manage risk.

Dr Grabs noted that all the key sectors of GFCS (agriculture, energy, health, water and energy) are water-dependent, therefore, tailored climate services will actually serve the water-related requirements of each of the sectors. Providing such services will require that the NHSs re-orient their traditional perspective of providers of hydrological data and forecasts to providers of services in response to the specific requirements of water-dependent sectors.
Gaps observed by Dr Grabs include those in the capacity of observation networks,  that must be modernized using appropriate technologies and adequate instruments; and in the methods of observation,  especially regarding cryospheric observations (including snow, ice, glaciers, cryospheric hazards such as mass movements and glacier lake outburst floods). Primary services need to include seasonal and sub-seasonal forecasts of snow and glacier melt volumes.  Dr Grabs noted a discrepancy of the availability of seasonal climate forecasts and synchronized hydrological products and considered whether both climate and hydrological outputs should be developed, produced and communicated in the form of probabilistic outlooks to make them user friendly.
Dr Grabs noted the methodological challenges in generating climate scenarios in the Third Pole region, but suggested that attempts be made to address these capacity gaps by  building on global and regional models.  These models should then be used to derive hydrological scenarios pointing towards changing hydrological regimes and water availability, also in a probabilistic manner. The scenarios could be primarily used as a sensitivity analysis to assess the robustness and elasticity of current water resources management systems in the Third Pole region mainly to identify possible service deficiencies or risks associated with system failures of water management systems and water-dependent sectors (agriculture, energy, disaster risk, health). Here, a special focus could be seen with regard to low-flows and extreme events.
Mr Kyaw Zin Than, Department of Water Resources and Improvement of River Systems (DWIR), Myanmar, observed that there are many institutional stakeholders in the water sector in Myanmar. The National Water Resources Committee (NWRC) serves at the  apex body in the water sector to coordinate the relevant ministries, departments, organizations and experts.  Mr Than noted that, to effectively manage navigation, irrigation, hydropower generation, watershed management, surface water and ground water management, and water related disaster management, Myanmar develops rainfall forecasts and predictions of inflow volume into the rivers, lakes, reservoirs.  These predictions are developed throughout the year (daily, monthly, seasonally) as an essential input for flood control, drought mitigation and water supply. During the last quarter of 2015, due to the anticipated impact of El Nino, NWRC encouraged the water-related ministries and departments to develop a National Water Harvesting Campaign and flood hazard mapping. 
Mr Than suggested that the countries of the Third Pole region would benefit from  sharing among themselves basic data and climate products that serve as inputs to weather forecasts and predictions. He proposed the establishment of a pilot system that would create a network of basic stations in each country in the Hindu Kush Himalayan region to provide for collecting and sharing data and information among the countries.   Such a network would support water resource management as well as disaster management in each country in the Third Pole region and also enhance the countries’ cooperation in general. Finally, he observed that Myanmar offers considerable expertise in generating  climate data and services and has developed an effective user interface mechanism  that could be adapted in other Third Pole countries as well. 
Health
Dr Pattanaik of IMD noted the need to strengthen the relationship between climate service providers and the health sector.  He suggested that climate scientists and health professionals collaborate to identify risks and develop health risk management plans, and that interface mechanisms in the climate-health nexus be strengthened.
Disaster Risk Reduction
Dr. Anand Sharma, IMD, addressed means of reducing disaster risk, and emphasized the need to put in place foolproof robust communication systems in place in addition to building technical capabilities for climate services .
Energy
Mr. B Mukhopadhyay, IMD,  discussed  the application of climate services in the energy sector including the estimation of power generation capacity and the analysis of investment projects. He suggested  ways to address existing  knowledge gaps in the energy sector including through capacity building and strengthening monitoring networks. 
	

	Mr Mukhopadhyay outlined the application of climate services for the energy sector as follows:
	
	
	

	
	
	
	

		


•   estimation of potential for power generation (investment planning);
•   short term predictions of power generation productivity parameters;
•   power consumption prediction for grid management;
•   efficient use of energy in engineering processes, energy consumption in    buildings; and
•   building of energy generation capacity via renewable energy sources including solar, wind and water mill.

He noted that climate change can affect future energy generation and consumption projections. To assess changes in comfort indices prompting altered consumption patterns and to ensure that potential investments in various technologies will yield adequate returns in the long term,  projections of future rainfall, wind and cloudiness pattern will be required.  

New climate services required in support of decision-making in the energy sector in the Third Pole region include:
· consolidation of climatologies and extension of climate knowledge to relevant parameters;
· better projection of climate change drivers to support the analysis of  energy requirements;
· improved prediction capabilities of weather over the mountainous regions to help better scheduling of renewable energy generation and distribution; and
· establishment of National Climate Service Forums to strengthen user engagement and knowledge. 

	


Session V: The Cryosphere

Dr Peter J van Oevelen, Global Energy and Water EXchanges (GEWEX) project of the World Climate Research Programme, highlighted the role GEWEX plays regarding observations in the Hindu Kush – Himalayan region.  Dr van Oevelen noted that GEWEX is a network of scientists active in researching the global water and energy cycles; the outcome of this research will help to predict changes in the world’s climate. He noted that GEWEX is active in the Himalayan region, and more specifically in the Tibetan Plateau. At present we are faced with the challenges of adapting to climate change and developing mitigation strategies;  research provides critical inputs for crafting the required measures. 
Dr van Oevelen noted the need for sustained, long term observations, in particular in the higher Alpine regions. These observations, both in situ and remotely sensed, as well as ancillary data are essential inputs to support the delivery of climate services in the region. Hence, the stewardship of these observation networks is of utmost importance to knowledge providers. 
While new Earth Observation Systems will alleviate some of the data needs, Dr van Oevelen suggested that data access and sharing must now be strengthened. With water being used in so many areas of society,  water is directly affecting the entire earth system and observations of the human dimension (such as water extraction, rerouting, reservoir management, integrated water resources management, land use and change, etc.) are critical. In short, more capacity development is needed to support observations of the global water cycle.
Mr Ram Boojh, UNESCO Cluster Office for South Asia, described UNESCO’s longstanding experience in addressing climate change impacts, adaptation and vulnerability in mountain systems including the cryosphere. UNESCO and WMO work together as part of the UN-wide collaboration on the GFCS to guide and develop climate services in order to bridge the gap between the IPCC assessment reports and the services required to adapt to climate variability and change at regional and sectoral levels. UNESCO provides advanced educational training for the next generation of climate scientists, at science-related category I centres/institutes, the UNESCO-IHE Institute for Water Education and the Abdus Salam International Centre for Theoretical Physics (ICTP); for water management; and for earth science and meteorological modelling.  UNESCO is part of the Third Pole Environment (TPE) initiative and has produced a policy brief together with UNEEP and SCOPE. 
UNESCO’s International Hydrological Programme (IHP), International Geoscience Programme (IGCP), Man and the Biosphere (MAB) Programme, Intergovernmental Oceanographic Commission (IOC), provide valuable data, information and tools on key areas of concern in climate change. UNESCO sites including those in the World Network of Biosphere Reserves, geoparks and World Heritage Sites, serve as global field observatories for climate change.  Studies are currently being conducted at several sites, and the results will be used to plan tailored adaptation and mitigation measures. The International Hydrological Programme (IHP-VIII) focuses on water security, identifying responses to local, regional and global challenges. UNESCO works with several Snow and Ice Networks including Regional Glaciological Centre in Almaty Kazakhstan, International Network for Alpine Research Catchment Hydrology.

Session VI: The GFCS Pillars: Developing climate services at the national level
Presentations were made by experts on the five GFCS pillars:
· User Interface Platform
· Climate Services Information System
· Observations and Monitoring
· Research, Modelling and Prediction
· Capacity Development
User Interface Platform
Dr G. Srinavasan, RIMES, discussed the need for providers of climate services and users of such services to communicate in a structured way, via a user interface platform (UIP). UIPs may take various forms including regularly scheduled or ad hoc meetings between NMHSs and sectoral users of climate information ; a web portal; or an online helpdesk.  An example of a regional UIP is a Climate Services User Forum held in concomitance with a Regional Climate Outlook Forum.

A successful UIP is built on the following elements:
· feedback – to identify the optimal methods for obtaining feedback from 	user communities;
· dialogue – to build a productive relationship between climate service users and those responsible for the observation, research and information system pillars of the Framework;
· outreach – to improve climate literacy in the user community; and
· evaluation – to develop monitoring and evaluation measures that are agreed between users and providers of climate services.

Dr Srinivasan stressed the importance of a UIP in mainstreaming climate information into the national and regional decision-making processes.  Effective UIPS are essential for ensuring that climate services reach the people that need to make “on-the-ground” decisions.

Climate Services Information System  
Dr R.K. Kolli, WMO, noted that the Climate Services Information System (CSIS) is the backbone of the GFCS.  The CSIS is the means of delivery of climate data and products and it comprises global, regional and national centres and entities that generate/process climate information (observations and predictions), and the exchange of data and products to agreed standards and protocols. Dr Kolli noted that the CSIS must be supported by observation and research programmes (e.g. GCOS, WCRP), with ‘pull through’ facilitated by strong links, and that capacity building initiatives will increase ‘conductivity’ of data flow.  

The CSIS provides for the delivery of climate services and products  across two dimensions:  temporal and spatial as shown in the diagram below.
[image: Cubonne2]


While part of the CSIS is already in place, new infrastructure is needed to fulfil the GFCS vision. The CSIS architecture is now being further developed and comprises: 
· functional descriptions and product development 	(Data/Monitoring/Prediction/Projection); and
· operational infrastructure: GPCs, RCCs, RCOFs, NMHSs, NCOFs/NCFs.
The Climate Services Toolkit and capacity development will underpin the CSIS.

Dr Kolli noted that the 2016 work plan for CSIS includes the following:
· CSIS Workshop on the Climate Services Toolkit
· RCC Development
· Five RCCs expected to come up for designation
· Issuance of Operational Guidance
· Global Seasonal Climate Update (GSCU)
· Activities implemented under the project supported by Environment and Climate Change Canada on GFCS Implementation on Regional and National Scales
· Strengthening RCOF/NCOF processes, including User Forums

Observations and Monitoring
Dr S.C. Kar, BIMSTEC, observed that the Observations and Monitoring (O&M) pillar of the GFCS ensures that the climate observations and other data necessary (including socio-economic data) meet the needs of end users.  To this end, the O&M pillar addresses the collection, management and dissemination of data as well as the support by relevant metadata.
 
Dr Kar observed that the Himalayan ecosystem is fragile and requires special attention.  He identified key challenges for the Third Pole Region in the domain of O&M that stem from the region’s rugged and inhomogeneous terrain that includes the highest peaks in the world, and the fact that the Himalaya ranges extends over several countries. He cited the requirements for:
· establishing and maintaining observing networks;
· collecting socio-economic data; and
· sharing and exchanging data.

Dr Kar noted that the Operational Global Models that comprise the Third Pole region are currently the following:

· NCMRWF Global Forecast System (NGFS) T574L64 with 3D-Var Data Assimilation 
· 10 day forecast – for 00 UTC
· 3 day forecast -12 UTC for initializing RIMES 9-km WRF

· NCMRWF Global Ensemble Forecast System
· NGEFS (T190L28/21 Members) -10 day ensemble forecasts 

· 9km-WRF for RIMES domain – daily running for 3 days with 12 UTC GFS inputs

· 3-km WRF runs for 8 NPCIL sites – IC & LBC from 9-km WRF runs from12 UTC GFS inputs 

While steady progress has been made to develop the O&M required for generating weather services, significant gaps persist in the observation networks required for generating climate services; these include: 
· global parameters that influence the Third Pole;
· surface conditions  (observed both through remote sensing and in situ:
land use/land cover, snow, glaciers, soil moisture)
· 3-D structure of the atmosphere;
· aerosols;
· ecological conditions;
· bio- and chemical- state of the atmosphere;
· hydrology; and
· crop conditions.
These elements are necessary inputs to an Earth System Model, and are thus essential to strengthening the provision of climate services.

Dr Kar noted the constraints that affect access to/exchange of climate- and related data.   He observed that agencies that manage and exchange climate data often must abide by national legislation and that many are thus not able to provide free and unrestricted access to their data. Fundamental to the GFCS is the concept of data sharing, and countries should thus continue to be encouraged to adopt free and unrestricted (non-discriminatory and without charge) international exchange of climate-related data and products. 


Research, Modeling and Prediction
Dr P.J. van Oevelen, GEWEX, discussed regional hydroclimate projects and the Third Pole environment.  He noted that water is a local ‘challenge’ driven by global processes. In order to better model and predict changes, the Global Energy and Water EXchanges (GEWEX) project of the World Climate Research Program (WCRP) focuses on improving our understanding of the relevant geophysical processes of water and energy,  and of the human interaction with water and energy.  Both water and energy are intrinsically related to human society, in particular, food production. WCRP focusses on this aspect in one of its Grand Challenges: Water for the Food Baskets of the World.

Dr van Oevelen observed that while the WCRP and it is core projects are not the only actors in the research field,  WCRP offers well-established programmes and networks, and has a strong global reach and impact.  An important part of the GEWEX research (observations, modeling and prediction) is the validation, evaluation and benchmarking of model performance.  This research includes, but is not limited to, reanalysis, ensemble prediction systems, sub seasonal to seasonal (S2S) forecasting, Decadal Prediction and regional downscaling, CORDEX as well as Modeling Intercomparison Projects (MIPS) and, in particular, the Coupled Model Intercomparison Project (CMIP6). 
Better interfaces among all these important research activities and the stake holders and users in the Third Pole Environment region are required. In addition, the successful application of climate services in the Third Pole region is predicated on outreach, cross sectorial linkages and interfaces with primary stakeholders as well as capacity development in the broadest sense of the word. Furthermore, Dr van Oevlen observed that, to strengthen the provision and use of climate services, regional/local involvement as well as investment in the aforementioned activities is required, and should include the observational aspect (UAV, Satellite Observations, micro-sats etc.)
Capacity development
Effective delivery of climate services at the national level is the collective responsibility of various global, regional and national-level institutions/mechanisms. Dr. Yahya Abawi outlined the following prerequisites for developing climate services at the regional and national levels: 
· investing in people, practices and institutions to stimulate and develop capacities in order to assess and manage climate-related risks more effectively; and
· ensuring that expertise, infrastructure, institutional relationship and policies are in place to support climate services.
Dr Abawi noted that capacities thus include the following: 
· human resource capacity;
· infrastructural  capacity;
· institutional capacity; and
· procedural capacity.

The WMO Commission for Climatology Expert Team on Education and Training (CCl-ET-ETR),  has identified the following competencies that must be in place in order for climate services to be effectively delivered: the ability to 
· create and manage climate data sets; 
· derive products from climate data;
· create and/or interpret climate forecasts and model output;
· ensure the quality of climate information and services; and
· communicate climatological information with users.
Dr Abawi noted that National Competency Frameworks are now being developed, as stated in the GFCS Operational and Resource Plan, the following factors must be taken into account in these frameworks: 
· the organizational mission, priorities and stakeholder requirements;
· the way in which internal and external personnel are engaged in the provision of climate services;
· the available resources and capabilities (financial, human, and technical);
· national and institutional legislation, rules, organizational structures, policies and procedures; and
·  WMO guidelines, policies and procedures for climate data and products.
Indeed, capacity development of professionals and communities on the production and effective application of climate services underpins the successful implementation of each of the GFCS pillars and the GFCS itself.   
Session VII: Breakout Group Discussions on GFCS priority sectors 
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Sectoral breakout groups were requested to develop skeleton project proposals for the development of climate services to support the various GFCS priority sectors; the template provided for this exercise is based on a simplified logical framework matrix.
The breakout groups and developed sectoral project proposals as follows (ref:  Annex 3, Sectoral Proposals): 
· Agriculture: delivery of climate services for maize in Bhutan
· Disaster risk reduction: flash flood early warning system for Bhutan
· Energy: climate services for the hydropower sector in eastern Bhutan
· Health: risk management system using climate information for the Third Pole region
The presentation made by Bhutan during Session III of the consultation evidently prompted three of the breakout groups to focus on Bhutan, seeing the progress Bhutan has made in strengthening the national provision and use of climate services. The break out groups that focused on Bhutan suggested that sectoral projects of this sort, once established, could be upscaled on the regional level.  

Session VIII: Strengthening the interaction between the climate community of the Third Pole region and the climate information user communities
As part of a discussion of the sectoral project proposals developed during Session VII,  Consultation participants  identified means of strengthening the interaction between the climate community of the Third Pole region and climate information user communities including the following:
· Build confidence in user communities by widely communicating climate “success stories” highlighting the relevance of RCOF consensus outlook statements, and providing examples of the successful application by sectors of climate services;  convince sectors, including end users, that the application of science to decision-making can lead to better outcomes;
· Improve communication between providers and users of climate services including through the introduction of sustainable User Interface Platforms on both national and regional levels;
· Strengthen  the capacity of user communities to apply seasonal predictions and to understand concepts of uncertainty;
· Improve the understanding of the interaction of society with climate, for example as applied to the supply and demand for water;
· Sectors to furnish regional NMHSs comprehensive lists of sectoral requirements;
· Initiate targeted, residential capacity development programmes for providers and users of climate services; and
· Develop a regional action plan with local partners, placing special emphasis on the cryospheric areas of the Third Pole region.
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Outcomes of the consultation
The Regional Consultation on Climate Services for the Third Pole Region brought together experts from the NMHSs and the key decision-makers and practitioners from the five priority areas of the GFCS. It  facilitated the identification of appropriate mechanisms and networks to improve and sustain the flow of climate information for high mountain communities and other key users of this information. 
The Third Pole Regional Consultation produced the following  outcomes: 
1. enhanced understanding of the needs for climate services in the following user sectors: agriculture and food security, water, health, disaster risk reduction and energy; 
2. improved knowledge of the existing interface mechanisms and recommendations for improvements where needed; 
3. clear understanding of capacity development needs to implement the GFCS at regional and national levels;
4. agreement on the necessary steps to develop a robust plan for the development of climate services for the Third Pole region;  and
5. strategic guidance on institutional arrangements, partnerships and processes required to operationalize the GFCS at the regional and national level.

Recommendations
The consultation explored means of developing each of the GFCS pillars within the Third Pole Region in order to strengthen the provision and use of tailored sectoral climate services. The consultation identified the need to: 
· Create a Steering Group\Task Team (ToRs to be developed);
· Develop an Implementation Plan for the Region (addressing inter alia gaps, capacity development requirements and sustainability);
· Flesh-out pilot climate service projects for priority sectors of the Third Pole Region including the tourism sector (ref:  Annex 3, Sectoral Proposals, that provides the project outlines for the agriculture, DRR, energy and health sectors);
· Collaborate with the EC-PHORS services task team and with GCW on Third Pole climate services matters;
· Work towards establishing the RCC network and RCOF for Third Pole; and
· Address gaps in data. 
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Department of Water Resources and Improvement of River Systems (DWIR)
Deputy Director
No-400,Lower Pazundaung Road, Pazundaung Township
130208 Yangon, Myanmar
Tel: +95 01 292961
Mobile: + 95 9 425306102
Fax: + 95 01 290230
E-mail: than.kyawzin@gmail.com
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Department of Meteorology and Hydrology (DMH)
Deputy Director
No. 5, Ministry of Transport
Nay Pyi Taw, 33186, Myanmar
Tel: +95 067 411526
Mobile: +95 09 250954642
Fax: + 95 067 411449/411527
E-mail : hlatunmr@gmail.com
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	NEPAL

	Mr BAIDYA Saraju Kumar
Deputy Director General
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Regional Stakeholder Consultation on Climate Services for the Third Pole Region
Holiday Inn Jaipur City Centre, Jaipur, Rajasthan, India
9-11 March 2016
Agenda
	Day 1: 9 March 2016,  Wednesday

	09:00 – 10:00
	REGISTRATION

	SESSION I
	Inauguration Session

	10:00 – 10:05
	[bookmark: _Toc453341125]Welcome 
	Dr  S D Attri, DDGM (O), IMD, New Delhi

	10:05 – 10:15
	[bookmark: _Toc453341126]WMO Statement 
	Dr R K  Kolli, WMO Secretariat

	10:15 – 10:25
	[bookmark: _Toc453341127]GFCS Statement 
	Dr V. Grasso, GFCS Office

	10:25 – 10:40
	Address
	Dr. L.S. Rathore,
Director General of Meteorology, IMD and 
PR of India with WMO

	10:40 – 10:55

	Inaugural Address
	Dr. M. Rajeevan
Secretary, Ministry of Earth Sciences 
Chairman, ESSO and Earth Commission 

	10:55 – 11:00
	Vote of thanks 
	Mr Anand  Sharma, DDGM, RMC, New Delhi

	11:00 – 11:30
	Group Photo; Health Break

	11:30 - 12:00
	Overview of Global Framework for Climate Services
	Dr L S Rathore
Co-Vice Chair of IBCS

	SESSION II
	Provision and application of climate services in the Third Pole region:   opportunities and challenges
Chair: Dr M Rajeevan	Rapporteur: Ms Jambay Choden

	Description: Review the services that are currently being provided to the region by various institutions, and discuss lessons learned on development of and applications of climate services with a special focus on High Mountain regions

	12:00  - 13:00
	Overview of current status of climate prediction and climate services in the region (presentations by regional institutions, followed by open discussion)
· Dr D S Pai, IMD: RCC (Demonstration Phase):
· Dr G Srinivasan, RIMES: Translating Climate Information into Climate Services: 
· Mr. Avinash Tyagii, ICID: Requirements of climate services in South Asian Region: A GWP Perspective : 
· Mr Sagar Bajracharaya, ICIMOD: Overview of current status of climate services in the Hindu Kush Himalaya (HKH) region
· Dr. S C Kar, BIMSTEC, India: BIMSTEC  Centre for Weather & Climate

	13.00 - 14:00
	Lunch 

	
SESSION III
	National capabilities for production, management, delivery and/or application of climate information and services
Chair: Dr Wolfgang Grabs 	                                                  Rapporteur: Mr Hla Tun

	Description: Review the current status of countries’ capabilities to develop and use climate services, future perspectives and their expectations from the GFCS.  (One presentation for each NMHS, addressing operational aspects of climate services - both capabilities and needs, with a focus on the Third Pole region relevant to the concerned country).

	14:00– 16:00
	Country presentations (10 minutes each)
· Afghanistan: 
· China (Dr. S D Attri) 
· India (K Ghosh) 
· Kyrgyzstan
· Mongolia (Batdorj)
·  Myanmar (HlaTun) 
· Nepal (Baidya) 
· Pakistan
· Tajikistan (Tagoybekov)  
· Uzbekistan (Natalaya) 

	16:00 – 16:30
	Health Break

	16:30 – 17:00
	Bhutan case study: provision and use of climate services: Mr Tayba Buddha Tamang

	17:00 – 17:30
	Open Discussion
Common national priorities and regional cooperation for climate services improvement, keeping in view the special needs of the Third Pole region

	END OF DAY 1

	Day 2:  10 March 2016, Thursday 

	SESSION IV
	GFCS priority sectors: current status of the use and needs for climate services and interfacing mechanisms
Chair: Dr R K Kolli	Rapporteur: Ms Jambay Choden

	Description:Discuss user needs for climate services in the GFCS priority sectors as well as in other sector(s) of critical importance to the Third Pole region. International experts will lead the discussion through brief sector-specific presentations (~20 min), followed by national sector stakeholders (~10 min) and concluding with a plenary discussion of all sectors..

	09:00 – 09:50
	[bookmark: _Toc453341128]Agriculture and Food Security  
· Dr Yahya Abawi: University of Southern Queensland, Australia: Climate and Agriculture – Key Challenges and Opportunities
· Dr N. Chattopadhyay, IMD : Current status of the use and needs for climate services and interfacing mechanisms
· Dr Shree Ram Ghimire, Nepal: Delivery and Application of Climate Services in Agricultural Sector

	09:50– 10:40
	[bookmark: _Toc453341129]Water  
· Dr Grabs Wolfgang, German Federal Institute of Hydrology: Water in the third pole region in the context of the Global Framework for Climate Services (GFCS)
· Mr Zin Than Kyaw,  Myanmar: Implementation by Directorate of Water Resources and Improvement of River Systems (DWIR) in Myanmar

	10:40 – 11:10
	[bookmark: _Toc453341130]Health Break

	11:10 – 11:30
	[bookmark: _Toc453341131]Health   
· Dr  D.R. Pattanaik, IMD: Climate and health

	11:30  - 12:00
	[bookmark: _Toc453341132]Disaster Risk Reduction 
· Mr Anand Kumar Sharma, IMD: Disaster Risk Reduction: Kedarnath Case
· Mr Maung Maung Win Tin: Hazards in Myanmar 
· Ms Nyamjantsan Baljinnyam, Mongolia:  Disaster Risk Reduction in Mongolia

	
12:00 - 12:20
	Energy
· Mr  B. Mukhopadhyay, IMD: Scope of Climate Services for the Energy Sector

	12:20-13:00
	Plenary discussion

	13:00 – 14:00
	Lunch

	SESSION V
	The Cryosphere
Chair: Mr Karma Tsering                                       Rapporteur: Dr Arvind Srivastava

	Description:Discuss the unique role of the cryosphere, its variability and change in the Third Pole region, along with the associated regional and global impacts, particularly highlighting the aspects of the cryosphere to be covered by the climate services.

	14:00 – 15:00
	Observation of the cryosphere and the Global Cryosphere Watch (GCW) 
· Mr Sagar Bajracharaya, ICIMOD, Nepal: Observation of cryosphere
· Dr Peter van Oevelen, GEWEX: GEWEX Activities and Observations in the Hindu Kush Himalayan Region
· Ms Jambay Choden, Bhutan:  Cryosphere Observation in Bhutan

	15:00 – 15:30
	Impacts of changes in the cryosphere on agriculture and food security; water; health; disaster risk reduction; renewable energy 
· Mr Ram Boojh, UNESCO Cluster Office for South Asia, New Delhi: UNESCO’s Experience of Addressing Climate Impacts, Adaptation and Vulnerability in Mountain Systems
· Dr Parmanand Sharma, NCAOR, India: The changing Himalayan cryosphere and likely consequences

	15:30 – 16:00
	[bookmark: _Toc453341133]Health Break

	16:00 – 16:30
	Applications of cryospheric data:
· Dr Pankaj Kumar, IISER Bhopal, India: Identifying climate information needs for Himalayan India

	16:30 – 17:00
	Panel discussion: requirements and challenges in providing climate services for the cryosphere: All session presenters 

	[bookmark: _Toc453341134]END OF DAY 2




	Day 3: 11 March 2016, Friday 

	SESSION VI
	The GFCS Pillars: Developing climate services at the national level
Chair: Mr B. Mukhopadhyay	Rapporteur: Dr O P Sreejit

	09:00 – 09:10
	User Interface Platform
	[bookmark: _Toc453341135]Dr G Srinivasan

	09:10 – 09:20
	Climate Services Information System
	[bookmark: _Toc453341136]Dr R.K. Kolli

	09:20 – 09:30
	Observations and Monitoring
	[bookmark: _Toc453341137]Dr S.C. Kar

	09:30 – 09:40
	[bookmark: _Toc453341138]Research, Modelling and Prediction
	[bookmark: _Toc453341139]Dr Peter van Oevelen

	09:40 – 09:50
	[bookmark: _Toc453341140]Capacity Development 
	[bookmark: _Toc453341141]Dr Yahya  Abawi

	09:50 – 10:00
	[bookmark: _Toc453341142]Plenary discussion

	10:00 – 10:30
	[bookmark: _Toc453341143]Health Break

	SESSION VII
	Breakout Group Discussions on GFCS priority sectors

	Description: Each of the sectoral groups will select a lead/moderator and a rapporteur. For each sector, the breakout group discussion will address the following aspects relevant to the Third Pole region:
· The types of climate services you currently access and use, including any good practices 
· The needs for climate services in the priority sector;
· Challenges in accessing and using climate information and services
· Collaboration and opportunities for synergies 
The findings/recommendations from sectoral group discussions will be presented (10 mins each group) at plenary Session VIII. 

	10:30 – 12:00
	 Breakout group discussions

	SESSION VIII
	Strengthening the interaction between the climate community of the Third Pole region and the climate information user communities
Chair: Dr. G. Srinivasan                                          Rapporteur: Ms Lisa-Anne Jepsen

	12:00 – 13:00
	[bookmark: _Toc453341144]Presentations from break-out discussions
	

	13:00 – 14:00
	[bookmark: _Toc453341145]Lunch

	SESSION VIII (cont.)
	Strengthening the interaction between the climate community of the Third Pole region and the climate information user communities
Chair: Dr G. Srinivasan                                Rapporteur: Ms Lisa-Anne Jepsen

	Description: Plenary discussion on Implementing GFCS in the Third Pole region: the way forward

	14:00 – 15:30
	· Strengthening the interaction between the climate community of the Third Pole and other high mountain regions, and the climate information users communities 
· Developing climate services for the Third Pole and other high mountain regions
· Operationalizing the GFCS at the regional and national level: definition of institutional arrangements, partnerships and processes

	15:30 – 15:45
	Key outcomes, recommendations and next steps
· Dr Veronica Grasso, GFCSO

	15:45 – 16:00
	Concluding remarks and closure
· Dr G. Srinivasan, RIMES
· Dr R K Kolli, WMO
· Dr S.D. Attri, IMD

	[bookmark: _Toc453341146]END OF CONSULTATION
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Sectoral Breakout Groups
Session VI, 10 March 2016

Sectoral climate services proposals:  
agriculture, DRR, energy and health sectors

1. Development of climate services for the Agriculture sector
Product/Service:  Agriculture: delivery of climate service for Maize in Bhutan
Geographic scope: Eastern Bhutan (Tashi Yangtse. Tashigang, Pema Gatshel, Mongar, Lhuntse, Samdrup Jongkhar)
Description:
Maize is one of the Major staple crops in Bhutan with high economic importance which is affected by erratic rainfall like dry spell and heavy rainfall as well as high wind, hail storm etc.
There is weather affected biotic problems also like pest and disease infestation, e.g. army worm, northern corn blight etc.
Objective:
· To identify the climatic risks involved in different growth phases of maize;
· To develop climate risk management tools to address those issues to increase production of maize.

Beneficiary: Farmers, Department of Agriculture, planners, traders and consumers. 
Benefits:
Improved production will lead to improved livelihood of farmers and contribute to GDP and food security.
Outputs:
· Weather observations and climate products as well as agro-met advisories to undertake day to day agricultural operations throughout the crop growing season. 
· Information will be delivered to users through multi-channel dissemination systems like print and electronic media, TV, radio, website, SMS, mobile apps etc. 
· In season crop yield forecast for maize for planning purpose (national import-export policies)

Activities:
· Utilization of available observed weather and crop data 
· Identification of weather sensitive parameters adversely affecting different growth phases.
· Development of climate risk management tools.
· Generation of climate forecast at different temporal and spatial scale
· Translation of climate forecast into agro-met advisories. 
· Establishment of dissemination system to reach the end users.

Inputs:
· Manpower 
· Infrastructure- computation, communication,  observational and software facilities
· Available weather and crop data
· Historical data on pest and disease infestation
· Financial support 

Partners:
International partners: WMO, international organisations and Third Pole countries.
National: Department of Agriculture, Department of Hydro-Met, Research 
Stakeholders: Local government, district, extension agencies.


2. Development of climate services for the Disaster Risk Reduction sector

Product/Service:  DRR: Flash Flood Early Warning System for Bhutan
Geographic scope: National
Description: 
The HKH region lacks of a flash flood EWS, but given the complex topography and lack of observations the project will focus on Bhutan as a pilot given its observational capacities and its existing EWS on floods. Lessons learnt from Bhutan will be exported to other countries in the Region.
Objective:  Enhance the floods EWS of Bhutan to cover flash floods
Beneficiary:  DRR sector and public
Benefits:
Reduced losses to human and cattle based on early warnings, water harvesting, reservoir operations and power generation

Outputs:  
Seamless for seasonal outlooks, monthly, extended, medium and short range forecasts, Tone alerts, hand winding, FM community radios, megaphones in isolated communities, App, traditional warning trough traditional trumpets.
Database management system

Activities: 
1. Monitoring of global forcing parameters (ENSO, NAO, AO etc which influence the region) 
2. Prediction system for Bhutan based on coupled climate model GCM
3. Dynamic and statistical downscaling
4. Generation of extended range and medium range forecast to update the seasonal outlook
5. River stream flow forecasting model
6. Regular updates to Disaster management agency

Inputs: 
· GPCs climate information, extended range from IITM Pune and medium range forecasts from ECMWF, IMD NCMRWF
· Daily reservoirs levels
· Glacial and snow data
· River flow runoff model
· Dynamic information land use land cover (satellite and other sources)
· Capacity building and training
· Resources needed to enhance the existing system (observation, communication, etc)
· Staff (hydrologist)
· Software and hardware

Partners: 
· Dept Disaster Management
· NMHS
· BIMSTEC
· RCC- IMD
· Local gov
· Red Cross
· UN Agencies
· Civil Society
· Education sector



3. Development of climate services for the Energy sector

Product/Service:   Energy -  Climate Services for Hydro Power Sector in Eastern Bhutan
Geographic scope: Eastern Bhutan (Trashiyangtse District)
Product Description:
· Quality controlled, real time monitoring and forecast of water level, sediment  and flow
· Early Warning information for expected and warning danger level
· Time series data of meteorological-hydrological variables
· Seasonal forecast of rainfall & temperature
· Contribution of snow and glacier in the flow 
· Impact in the flow due to climate change and variability

Objective: Ensure safe, efficient and effective construction and operational phases of the hydropower plant
Beneficiaries:
· Hydro- power  Plant operator
· Ministry concerned with Hydropower
· Power Cooperation and   Authorities
· Construction Companies
· Local Community (civil protection)

Benefits:
· Efficient & effective operation of hydropower plants ( SOPs)
· Increased flexibility in balancing power generation
· better risk management/assessment
· Increase resilience  for preparedness of hazard downstream of dam
· Maximize generation of power (using the forecast data)
· Sustainable power supply (Augmentation wherever possible)
· Reduce the cost of maintenance of hydropower plants (Machine breakdown)
· Informed decision for energy investment (economical & political leaders)
· Contribute towards achieving the goal of self-sufficiency

Outputs:
· Precipitation time series including annual rainfall duration curve
· Soil moisture, River flow including duration curve, wind, temperature and humidity
· Soil type, Land use, Glacier volume and change data
· Sediment (composition of bed load) including sediment rating curve
· Landslide risk and prediction, 
· Seasonal forecast of river run-off & sediment, 
· Early warning systems
· Snow melt contributions
· Future climate scenarios of rainfall, water level/flow.

Activities:
· Downscale of reanalysis combined with in-situ observation for optimal interpolation 
· Evaluate and apply the usefulness of  remote sensing  data
· Improve seasonal forecast (Regional and National Climate Outlook Forum  products)
· Models assessment & development
· Analysis  and use of global/downscaled models,
· Uncertainties and communication  

Inputs:
· Capacity development of NHMS on climate services
· Capacity development of the hydropower sector on utility of the services
· Enhance analytical skills 
· Climate projection model (RCM)
· River run-off, Sedimentation and Reservoir simulation models
· Historical data for verification of models
· Research on combination of different models/ information to have robust data

Partners:
· WMO 
· NMHSs
· Regional Climate Centers
· ICIMOD, Nepal
· RIMES, Thailand
· Environmental Authorities  
· Power Cooperation 
· Electricity Authorities
· Decision makers , researchers, Regulators 
· World climate research program
· IPCC

4. Development of climate services for the Health sector
Product/Service:  Health Risk Management System Using Climate Information for the Third pole region 

Description :  Rise of global temperature can have adverse impact on Health Sector.  The mountainous region will have much adverse impact on health.  Increasing prevalence of vectors responsible for disease transmission.  The transmission windows for vectors will be wider.  The area which are presently not under the influence of some diseases (Malaria, Dengue, other vector borne diseases ) may be effected due to the climate variability and change.  
Geographic scope:  Mongolia/Extreme Northern Myanmar/ Nepal/Uttarakhand (India)  will benefit from this climate servic]
Description:
· Climatology of derived indices and their health impact analysis.
· Space and time specific information (City/District) including short range to extended rage model forecast 
Objective:
· At present the climatological data may be available over the region.  However, the derived indices based on its impact on health sector are not available.  Objective will be to prepare the same.
· Preparation of  impact based model forecast.
· To establish relationship between climate knowledge  on health. 

Beneficiary: General public (Mainly the poor people and outdoor workers)/Decision maker

Benefits:  Minimising health related causality/risk over the region associated with rising temperature.  

Outputs:
· Publications of detailed report.
· Development of  Decision support system, preparedness plan (Action Plan), Preparation of manual about the decision support system.   
· Awareness material for general people/ decision maker.  
· Adaptation plan

Activities:
· Strengthening of observation and monitoring network over the region of interest.  
· Research to establish  linkages between climate information and health impact.  
· Institutional coordination.  
· Training 

Inputs:
· Weather and Climate Data (Observation and Model forecast)
· Data pertaining to Health
· Socio-economic data to prepare the vulnerability assessment.
· Funding 
· Trained Human resources 
Partners:
· Research institutes, meteorological services, financing agencies, civil society (NGO), Department of public health, Municipal bodies.
· Regional and Global partners (WMO/WHO/UNESCO/RIMES/BIMSTEC etc]
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