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1. 
Introduction
1.1 
The Working Group on Climate and Hydrology has been established by the XV Session of RA-VI, in Brussels, September 2009, through its Resolution 4 (XV-RA VI). The new structure of the Group with flexible Task Teams is aligned with WMO and RA VI strategies, and it allows stronger interaction between different disciplines and activities with the view to leverage resources for greater societal benefits.

1.2 
Both the climate and the hydrological experts of RA VI welcomed the joint structure of the Working Group. This process of synergy is an unprecedented effort to enhance coordination and cooperation among the working bodies of RA VI. Supporting various joint activities in many ways, both climate and hydrology experts of the Working Group learned a lot from each other during this intersession period. Following this first experience for joint activities, the proposed work programme for 2013 - 2017 implies a higher level of interaction.

2. 
Composition
The Working Group was composed of 12 core-members, as follows:

Anahit Hovsepyan (Armenia)
Co-chair for Climate
Markku Puupponen (Finland) 
Co-chair for Hydrology
Stefan Rösner (Germany)
Leader of the Task Team on Regional Climate Centers 

Jose Antonio Guijarro (Spain)
Leader of the Task Team on Data Rescue 

Dmitry Kiktev (Russian Federation)Leader of the Task Team on Regional Climate Outlook Forum 

Josef Eitzinger (Austria)
Leader of the Task Team on Agrometeorology 

Ali Umran Komuscu (Turkey)
Leader of the Task Team on Drought Management 

Giuseppina Monacelli (Italy)
Leader of the Task Team on Water Scarcity and Drought 

Dominique Berod (Switzerland)
Leader of the Task Team on Hydrometry  
Ilmar Karro (Sweden)

Leader of the Task Team on Flood Forecasting and Warning 

Bogdan Ozga-Zielinski (Poland)
Leader of the Task Team on Potential Extreme Floods 

Caroline Wittwer (France)
Leader of the Task Team on Hydrometeorological Early Warning Systems 

3. 
Main events and outcomes/deliverables.
3.1 
The Working Group on Climate and Hydrology (WG/CH) held three meetings during the reporting period:

· WG/CH/1: Offenbach, Germany, 29 – 30 October 2010

· WG/CH/2: Yerevan, Armenia, 14 – 16 November 2011

· WG/CH/3: Helsinki, Finland, 12 – 14 March 2013.

3.2 
The Working Group organised and co-organised several events, as follows:

· WMO Workshop on Climate Monitoring including the implementation of climate watch systems in RA VI, Offenbach, Germany, 25-28 October 2010
· WMO RA VI (Pilot) RCC-Network coordination meeting, Offenbach, Germany, 28 October 2010

· Side event WMO RAVI RCC-Network workshop, European Conference for Applied Meteorology, 12-16 September 2011, Berlin, Germany  

· Water Scarcity and Drought Seminar, 13 – 14 October 2011, Venice, Italy,
· RA VI Hydrology Forum, 8 – 10 May 2012, Koblenz, Germany,
· Side event on the implementation of Climate Watch System in WMO-RA-VI. European Conference for Applied Climatology, 10-14 September 2012, Lodz, Poland,
· RA VI side meeting at the fourteenth session of the WMO Technical Commission of Hydrology, 7 November 2012, Geneva.
3.3 
The Task Team on Regional Climate Centers (Annex 1) coordinated the designation process of RAVI RCC-Network. After the evaluation, by Commission on Basic Systems and Commission on Climatology, of the performance of the Pilot RCC-Network, the presidents of Commission on Climatology and Commission on Basic Systems nominated the WMO RA VI Pilot RCC-Network as a new Regional Specialized Meteorological Centre in the WMO system. The nomination was approved in September 2012, at the fifteenth session of the WMO Commission of Basic Systems. A WMO RA VI RCC-Network Website was developed: www.rccra6.org. A catalogue of available products and services provided via RAVI RCC-Network Nodes web-portal. The Task Team on Regional Climate Centers coordinated the implementation of Climate Watch System in RA VI, conducting a Workshop and a side event during the 2012 European Conference on Applied Climatology of the European Meteorological Society.

3.4 
The Task Team Data Rescue (Annex 2) developed a web page (jointly with CCl ET-DARE (OPACE1)), available at http://www.climatol.eu/DARE/, which includes an inventory of data rescue projects and data repositories, guidance on the method for climate series homogenization with the summary of the main characteristics of the available computer packages, and the results of a benchmarking exercise which compares the performance of those able to be run in a completely automatic way. TT-DARE members through their active participation or even leadership in projects such as HISTALPS, ACRE, and MEDARE promoted development of high-quality and homogenized long climate records and mobilizing resources for undertaking integrated DARE projects.

3.5 
The Task Team Regional Climate Outlook Forum (Annex 3) worked extensively coordinating RCOF activities in WMO RA VI. A Concept paper on development of RCOFs in RA VI including their liaison with the RA VI (Pilot) RCC-Network was prepared by Dmitry Kiktev as a valuable input to RCOF activities. Potential sources of predictability for Europe in general, and furthermore the predictability of winter and summer seasons over SE Europe are analyzed and reflected in a research paper. It is worth noting the essential expansion of the RCOFs geographical coverage over the RA VI Region. By 2013, the existing RCOFs cover about a half of RA VI territory. Particularly, SE Europe is covered by SEECOF, held since 2008; NE Europe is covered by NEACOF initiated since 2011. Nowadays, the launch of a third RCOF – inter-regional MedCOF (RA VI & RA I) covering Southern Europe and North Africa is being planned for autumn 2013 and the Polar RCOF is being also considered. 
3.6 
The Task Team Agrometeorology (Annex 4) plays an important role in the promotion, coordination and implementation of Agrometeorology related services and activities in RA VI. Тhe Task Team on Agricultural Meteorology examined the economic impacts of agrometeorological information in Europe based on the specific case studies; the Team explored the ways of improving the active collaboration between farming community and agrometeorological services in Europe. The efficiency of long range forecasts for agrometeorological purposes was studied on the examples of best practices, the strengths and limitations were revealed. New challenges have been identified for agrometeorological services and products related to ongoing climate change impacts and the high-quality agricultural production chain and a number of recommendations are proposed to overcome these challenges. All the outcomes and findings have been reflected in a comprehensive report available on the web site: www.wmo.int> programmes > regional programmes > RA VI > WG/CH.
3.7 
The activities of the Task Team on Drought Management and the Task Team on Water Scarcity & Drought (Annex 5) were closely liaised, as these teams worked on crosscutting issues related to drought. The Task Team on Drought Management reviewed and evaluated drought monitoring capacities in RA VI at national and regional level. The scope for integrated drought monitoring approach in RA VI countries with respect to water resources and agriculture was explored and key recommendations have been made. The Task Team on Water Scarcity and Drought has formed an important link between the European Union Water Framework Directive implementation and RA VI Hydrological Services. This collaboration has clearly promoted RA VI input to the EU process, and it has also enhanced the development of main Task Team’ products – review of European drought observatories, drought forecasting tools, Water Scarcity & Drought indicators, and integration of research and services in the Region. A joint seminar with the European Union Task Force has promoted the distribution of results and information. The Task Team has also developed the concept of environmental flow. The main results are reported jointly with EU bodies at www.circa.europa.eu and http://edo.jrc.ec.europa.eu. 

3.8 
The Task Team on Hydrometry (Annex 6) was the main organiser of the first RA VI Hydrology Forum of 2012. From now on, this event will be organised every two year, and it will be the main collaboration forum for RA VI National Hydrological Services and their main groups of interest. The Forum of 2012 was focused on hydrological monitoring networks and related services. A wide survey on RA VI monitoring systems was conducted as a preparation process for the Forum. About 30 National Hydrological Services contributed to this process. The Forum also agreed on several new activities to support the Hydrology related Work Programme of the RA VI Working Group on Climate and Hydrology. The results of the survey and the Forum are reported on the WMO web page at: http://www.wmo.int/pages/prog/hwrp/ra6.php.

3.9 
The Task Team on Flood Forecasting and Warning (Annex 7) has issued four reports on the methodological development of hydrological forecasting systems (http://www.wmo.int/pages/prog/dra/eur/RA6_WG_CH.php). These reports have been focused on the use of probabilities, uncertainty estimates and verification. Other key areas, also included in the reports, were flash flood and low flow forecasting. The Task Team has supported the development of the Pan-European EFAS (European Flood Awareness System), and contributed to WMO global flood initiatives, such as the Flood Forecasting Initiative.

3.10 
The Task Team on Potential Extreme Floods (Annex 8) has produced three technical reports: “Guidelines for Flood Frequency Analysis”; “River-flooding Potential in terms of the Safety of Water Management Structures and Flooding Risk”; “Methods  for  Computing the Maximum  Discharges  with  Given  Probability  of  Exceedence  where  Discharge Measurement  Data  are  Incomplete”. These reports are available at the WMO web page and through RA VI Hydrological Advisor. The Task Team’ activities have also resulted in a scientific journal publication, and the Task Team has formed an important link between RA VI and the EurAqua Network of European water research institutes.

3.11 
The Task Team on Hydro-meteorological Early Warning Systems (Annex 9) has conducted a survey on regional early warning systems for hydrological applications, mostly floods. The survey was based on internet pages provided by NHMS and a dedicated questionnaire. The results of this first inventory phase will be published on the RA VI web site. The Task Team has also actively contributed to WMO and other events in the field of warning systems and related flood forecasting issues. The translation into French of the WMO Manual for Flood Forecasting and Warning is being conducted as part of the educational goals of the Task Team.  
3.12 
A Report on the results of the Survey “Climate change challenges to the National Hydrological Services” was produced by Esko Kuusisto, Finland (Annex 10). It was based on the responses from 19 RA VI Members, who pointed out to the need of well-trained personnel and adequate finances. The importance of inter-disciplinary and inter-institutional cooperation was also highlighted. The report is available at http://www.wmo.int/pages/prog/dra/eur/RA6_WG_CH.php. 

4. 
Recommendations for the next intersession period
4.1 
Taking note of the following RA VI Operating Plan deliverables for 2012-2015:   

(a) To promote further supplementing WMO RAVI RCC products and services, based on the analysis of requirements and feedback on effectiveness, gaps for improvement of RCC and RCOF services, and to assist in further strengthening of RCOF mechanisms in RA VI, 
(b) To promote and guide implementation of Climate Watch System at national level, considering inclusion of hydrological and agrometeorological aspects 

(c) To assist in tailoring agrometeorological services and products at local scale, taking into account climate change impacts on the whole agricultural production chain, including related education and training 

(d) To contribute to the research, services and monitoring systems related to water scarcity and drought, considering existing mechanisms as well as deficits in drought information services; 
(e) To promote the development and application of hydrological modeling, forecasting and warning systems,
(f) To assist in the application of climate and hydrological data operations and management, including the development of data collection networks and data rescue procedures, 

(g) To promote the development and application of hydrology and water resources services for adaptation to climate change,
(h) To promote closer collaboration between climate, weather and hydrology experts and services within regional meteorological and hydrological services, 
(i) To coordinate regional activities with WMO Technical Commissions and other WMO and UN programmes, and
(j) To liaise with the European Union bodies and other relevant regional actors to promote the above objectives.
4.2 
Taking due account of the recommendations of the RA VI Task Team members, the Working Group on Climate and Hydrology recommends:

(a) To re-establish the Working Group on Climate and Hydrology with its major contributions focused on the expected results, as follows: 
ER1: Enhanced capabilities of Members to deliver and improve access to high quality weather, climate and water and related environmental predictions, information and services in response to users' needs and to enable their use in decision-making by all relevant societal sectors 

ER2: Enhanced capabilities of Members to reduce risks and potential impacts of hazards caused by weather, climate and water and related environmental elements, 

ER3: Enhanced capabilities of Members to produce better weather, climate, water and related environmental information, prediction and warnings to support in particular climate impact and adaptation strategies

ER6: Enhanced capabilities of NMHSs, in particular in developing and least developed countries, to fulfil their mandates

(b) With the view to facilitate the implementation of the above listed tasks, to compose the Working Group of:

· a co-chairperson on Climate, 

· a co-chairperson on Hydrology, 
· Task Team leaders, 
· Rapporteurs, and 
· Other volunteer experts, as necessary. 

(c) To designate, in accordance with the Regulation 32 of the WMO General Regulations, … as Co-chair on Climate, and … as Co-chair on Hydrology of this Working Group. 

(d) The group recommends the following experts to be invited to the Working Group in the next inter-session period (reference to equivalent points of part 1): Mr Stefan Roesner (Germany), Mr Josef Eitzinger (Austria), Mr Sandor Szalai (Hungary), Mrs Giuseppina Monacelli (Italy), Mrs Cristina Alionte Eklund (Sweden), Mr Jose Antonio Guijarro (Spain), other experts as necessary and according to their availability and agreement by the respective Permanent Representative with WMO.
 

5. 
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5.1 
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5.2 
Particular thanks are due to the core-members, all active Task Team members, and WMO Secretariat: Regional Office for Europe and Climate and Water Department. 






ANNEX 1

WMO RA VI WG-CH

TASK TEAM ON REGIONAL CLIMATE CENTRES

PROGRESS REPORT 2010-2013

Submitted by Stefan Roesner on 28.03.2013

Terms of Reference:

1. To coordinate activities of the RA VI RCC-Network under the guidance of the President of  RA VI and the RA VI Management Group;

2. To define and enliven the interfaces amongst the RCC nodes;

3. To enlarge the RCC Network services;

4. To consolidate the RCC Network services through 2010;

5. To monitor progress in implementation of RCC-services in RA-VI;

6. To analyse requirements and feedback on effectiveness, gaps and improvement of RCC-services in RA-VI, to address the identified issues;

7. To contribute to the analysis of RCC needs for global LRF products and to provide feedback to GPCs;

8. To compile and publish catalogue of available products and services provided via   RAVI RCC-Network web-portal;

9. To contribute to WG CH annual progress reports; 

10. To recommend to the RA VI President to apply for official WMO designation of the RA VI RCC Network in 2011. 

11. To assist the President of RA VI on all matters related to RCC implementation

Deliverables/ actions:

1. Coordination of the full implementation of RCC Network,

2. CBS at its 15th session in September 2012 approved nomination of the WMO RA VI Pilot RCC-Network,

3. Technical report on the progress in the implementation of the RCC Network, submitted to Co-Chairs for MG/7 in February 2013,

4. Assure the visibility of RCC network through a web site: a web site has been established to allow easy access to WMO RA VI RCC-Network information and products: www.rccra6.org. 

5. Draft information letter on behalf of RA VI President, about the climate products made available via the RA-VI RCC-Network web-portal to RA-VI NMHSs – 2010: 
Done. In addition for each node a product catalogue is accessible on the Internet.

6. Draft letter of RA VI President addressed to WMO on the official designation of the RA-VI Network (According to Annex 5 of the WMO Guidance on Establishment and Designation of WMO Regional Climate Centres (RCCs)) – 2011: Done 
Key conclusions, lessons learnt

· The European Commission should be informed about the RCC-Network needs as an existing operational infrastructure relevant for the GMES Climate Service. 

· Hydrological products remain a minority. 

· Implementation of a process for communicating Climate Watch Advisories from RCC down to user level needs more attention and intense discussion among stakeholders at all levels. 

Key recommendations for the way forward

· Focus on supporting Members in developing climate services according to the concept of GFCS 

· Adding regional and/ or sub-regional hydrological products/ services to the RCC-Network;

· Intensify collaboration with research consortia (NMHS and non NMHS as well) in order to  transfer scientific outcomes into operational RCC services e.g  climate prediction products beyond the LRF time horizon; 

· Develop process for consensus statements; 

· Establish mechanism for bi-annual coordination meetings to discuss uptake and usefulness of RCC services, review existing requirements from members; 

· Consider extension of the Network e.g. to include ECMWF into the LRF (and monitoring?) nodes; 

· Define relationship to new RCC-Mediterranean.   

ANNEX 2

WMO RA VI WG-CH

 TASK TEAM DATA RESCUE

PROGRESS REPORT

Submitted by Jose Antonio Guijarro on 31.03.2013


1. Terms of Reference
1). Inventorying available digital climate data through European NMHSs, repositories/projects (e.g. ECA&D, EMULATE, CIRCE) and Agencies (e.g. EUMENET, DWD);

2). Assessing/approaching historical data sources and holders counting with old climate data and targeting key records;

3). Provide guidance on the methodic for homogeneity test of historical time series and quality control of data as well as support in capacity building process.

4). Initiate and help mobilizing resources for undertaking integrated DARE projects, including digitization and homogenization;

5). Prioritizing and undertaking integrated DARE projects;

6). Promote development of high-quality and homogenized long climate records;

2. Key deliverables (with reference to the web pages for a more detailed information)

Terms 1 to 3 have been implemented on a web page of cross-cutting activities with CCl ET-DARE (OPACE1), available at http://www.climatol.eu/DARE/, which includes an inventory of known data rescue projects and data repositories. However, as keeping record of all these projects is beyond the possibilities of a small task team, feedback is asked to WMO members and visitors of the site to increase the entries of these inventories. A good source of information will be the results of a current EUMETNET survey about DARE projects in RA VI countries.

Guidance on the method for climate series homogenization is given in the first place by summarizing the main characteristics of the available computer packages in synoptic tables, and secondly by exposing the results of a benchmarking exercise which compares the performance of those able to be run in a completely automatic way.

Terms 4 to 6 are achieved individually by TT-DARE members through their participation or even leadership in projects such as HISTALPS, ACRE, MEDARE, etc.

3. Key conclusions, lessons learnt

Data Rescue comprises several steps: discovery of documents with climatic data, imaging (either with a scanner or a camera) and digitization. And, before their use for climate variability studies, quality control and homogenization of the rescued series are also needed.

All these steps imply a big amount of work, especially the data digitization, since normally data are hand-written in forms or tables and therefore OCR programs yield a high proportion of errors.

Homogenization used to be also a very time consuming task, but some currently existing computer packages have a high degree of automation that makes their application quite straightforward. This is important, since as available data increase year after year or by incorporation of rescued series, homogenization must be repeated from time to time. In some instances, the automation is such that most of the time needed to accomplish the homogenization was devoted to the preparation of the input data in an appropriate format.

Benchmarking results show that, apart from absolute homogenization methods, which should be avoided as far as possible, most methods improve considerably the quality of the series, and trends computed from them show less dispersion while at the same time are not biased by the process.

4. Key recommendations for the way forward

The costly process of data rescue will need funding for their implementation in less developed countries, along with any required assessment and capacity building.

The increasingly affordable technologies for scanning/photographing the documents and storing the resulting images point to the digitization process as the most costly part of the process.

A summary of DARE recommendations will be put in the web site with links to relevant documentation.

To facilitate the use of computer packages for quality assessment and homogenization of the rescued data, it will be useful to enable a straightforward conversion of the data output from the Climate Database Management Systems in use to the input of the chosen homogenization package.

To allow reliable application of relative homogenization methods in the future, climate network optimization projects must allow a fair degree of redundancy in the observations.

Some homogenization computer packages provide procedures to compute normals and other products from the homogenized series, which could be extended to facilitate the calculation of SPI and other climatic indexes of hydrological or agricultural interest, and even yielding them in grid form to help in the preparation of maps.








Annex 3

WMO RA VI WG-CH
TASK TEAM REGIONAL CLIMATE OUTLOOK FORUM
PROGRESS REPORT 2010-2013

Submitted by Dmitry Kiktev on 31.03.2013
1. Terms of References
In line with the established hands-on experience RCOFs are regular forums of regional and international climate experts and users originally intended for:

· Elaboration of seasonal outlooks for regional (sub-regional) users;

· Training and capacity building.

Bringing together providers and users of weather, climate, water and related environmental services in a region provides a good opportunity for feedback and improvement of service quality and delivery.

Scope of RCOFs substantially varies depending on regional needs. RCOFs promote the recognition that short-range climate predictions could be beneficial in adapting to and mitigating climate variations. One of the current tendencies in RCOFs evolution is expansion of their scope beyond the seasonal outlooks to other climate-related areas (regional climate change, economic assessments etc).

The RCOF process in RAVI started in 2008 with the South East Europe Climate Outlook Forum (SEECOF). Since that time either «physical» or Internet-based «virtual» SEECOF meetings have been held twice a year. The SEECOF initiative addresses mainly countries of South East Europe and Caucasus. In 2011, the first North Euro-Asian trans-regional Climate Outlook Forum (NEACOF) was initiated for the Commonwealth of Independent States countries. Possibility of RCOFs in other parts of RA VI is being considered (e.g. South-west Europe).

Various aspects of RCOF activity are discussed in concept papers presented at http://www.wmo.int/pages/prog/wcp/wcasp/RCOFPositionPapers.html.

2. Key Deliverables

The RCOF related key deliverables in RA VI comprise:

Essential expansion of RCOFs: by 2013, the existing RCOFs cover about a half of RA VI territory. Particularly, SE Europe is covered by SEECOF (held since 2008) and NE Europe is covered by NEACOF (held since 2011). Nowadays, a third RA VI RCOF covering SW Europe (plus NW Africa) is to be launched.

Based on the several years experience in RA VI RCOFs, a Concept note on development of the Regional Climate Outlook Forums (RCOFs) in RA VI has been developed by Dr. Dmitry Kiktev, the Leader of the RA VI Task Team on RCOFs. The Concept is available on the WMO web site:  http://www.wmo.int/pages/prog/wcp/wcasp/RCOFPositionPapers.html.

3. Key Conclusions

There is a substantial overlap in the spheres of activity of RCCs and RCOFs. RCOFs were initiated as an ad hoc solution in the period when the current WMO LRF-infrastructure was not formed. A further separate development of these two lines is supposed to be unpractical. The RCC concept is flexible enough to enfold the RCOF activity.

In the presence of the RA VI RCC-Network, RCOF activity should be considered in the context of RCC operations. In fact it is already being implemented. The LRF-Node of the RA VI RCC-Network is closely involved in the RCOF activity:

· SEECOF is coordinated by South East European Virtual Climate Change Centre (SEE VCCC) in collaboration with the Meteo-France & UK Meteo Office, who provide expert and technical support to RCOFs;

· North Euro-Asian Climate Centre, hosted by Roshydromet, initiated NEACOF in 2011.

The WMO Regions are different from the point of view of practical predictability, available expertise, economic infrastructure, communication facilities etc. Regional climate forums should be adapted to a region (sub-region) specifics and needs. 

4. Key Recommendations (how to develop the activities in this field)

More flexibility in the forum format and timing, and expanding the scope of these forums beyond the SI-forecasting (e.g. to the areas of regional climate change, economic assessments, 1-month forecasting etc.) under the umbrella of the RA VI RCC-Network are considered to be expedient. In the foreseeable future the expected regular issue of the Global Seasonal Climate Updates might also affect the today’s practice of climate forums. Flexibility will be needed to adapt the today’s climate forum procedures to the forthcoming changes.

Format of classical «physical» RCOF meetings combining practical forecasting, training and user liaison might be too tight for regular operations due to related organizational costs and loads. «Virtual» climate forums using web- and teleconferencing facilities are supposed to be a cost-effective supplement to «physical» meetings. In particular it is advisable to add «virtual» forum functionality to the LRF-Node of the RA VI RCC-Network.

Nowadays, it became clear that statistical post-processing based on a downscaling technology is in need for interpretation of the model long-range predictions. Prediction focused Nodes of the RCC Network (Toulouse and Moscow) should develop basic downscaling technologies from their long-range products to be regionalized and implemented at NMHSs and provide training for representatives of NMHSs.

ANNEX 4

WMO RA VI WG/CH

TASK TEAM AGROMETEOROLOGY
PROGRESS REPORT 2010-2013

Submitted by Josef Eitzinger on 27.03.2013
Terms of Reference:

1. To document specific case studies on the economic impacts of agrometeorological information in Europe;

2. To develop recommendations to improve the active collaboration between the farming community in Europe and agro-meteorological services;

3. To review, evaluate and/or recommend standards for agrometeorological products;

4. To identify and evaluate new challenges or tasks for  agrometeorological services and products related to ongoing climate change impacts

Deliverable: All results and findings are reflected in the Task Team Final report, including reported case study descriptions (for the complete report see:  www.wmo.inthttp://www.wmo.int/pages/prog/dra/eur/RA6_WG_CH.php).

 Conclusions and Recommendations:

TOR1: The economic impacts of agrometeorological information in Europe 

• Agrometeorological services and warning systems can be highly profitable in Europe, especially in the field of irrigation scheduling and pest and disease control. “Profitability” is in this context often closely related to increased efficient use of inputs and therefore contributes to sustainable production methods (i.e. use of less fertilizers, chemicals, water). For data providers such as weather services a close cooperation with extension services is recommended for developing reliable tools which can be applied locally (tailored services).

• The economic value of agrometeorological services and products is reported from several case studies, but are still mostly based on subjective methods than on scientific assessments (i.e. economic models). It is recommended that weather services should foster in cooperation with Universities and research Institutions studies on the economic impacts of regional agrometeorological services and products.

• A toolbox for economic impact studies should be developed, especially designed for application environmental services impacts.

TOR2: Improve the active collaboration between the farming community in Europe and agrometeorological services   
• Careful evaluation is necessary on how to improve active collaboration between the farming community in Europe and agrometeorological services. This may depend on the existing institutional structure of agrometeorological and extension services, the regional structure of agro- ecosystems and socio-economic conditions, which vary widely in the RA VI region. 
• From several experiences a pure bottom up approach will not work, adoption is too slow. In case of suitable socio-economic conditions pioneer farmers adopt technology autonomously; all others need incentives or force - top down. Both bottom up and top down approached need to be combined depending on the regional agronomic conditions.
• A mix of specific actions is recommended:

- improve education of the next generation of farmers revised study plans

- implement legislation as to the usage of meteorological data, e.g. implement EC Directive 128 in the strictest of senses, closely tying the application of pesticides to the availability of agrometeorological data

- offer better consulting services (Europe has a very low number of consultants per 1.000 farmers) 

- provide easier access to raw and processed agrometeorological data (incl. soil data)

- implement a system of reward to those who best apply state-of-the-art technology, e.g. base the grant of subsidies on this.
TOR3: Best practices for agrometeorological products: Explore efficiency of (seasonal and ensemble) long range weather forecast (LRF) for agrometeorological purposes 

· In some countries LRF has been used for agrometeorological forecasting purposes for different users (farmers, wine and olive growers). There is also group of countries in which, for the purpose of agrometeorological advice services, national weather service makes no use of seasonal weather forecasts.  

· Some of the main limitations of LRF are low horizontal resolution and skill. Therefore, only the probabilistic approach could have some benefit. 
· Case study results of monthly forecast applications in Serbia and Austria indicate its high skill in crop modelling and irrigation management application. On the other hand, its use for plant protection management is very limited since pest and disease application forecast assumes high skill of short range weather forecast and site representative data.
· In order to strengthen the use of LRF for promising applications (e.g. food chain management – cooling, transport, storage conditions) an information campaign and expert training especially for Agricultural Ministries, Insurances, and Extensions services are recommended.

· One of the most important limiting factors in application of LRF is end-user availability of data.  If national weather services as members of ECMWF are ready to make LRF easy accessible in ASCII format through their own web pages, it can improve wider application of LRF. 
TOR4: New challenges or tasks for agrometeorological services and products related to ongoing climate change impacts and the high-quality agricultural production chain
• Related products should be tailored for different stakeholder groups such as farmers (primary production) and commercials and institutions (i.e. food chain, transport etc.) considering specific conditions in the different countries. Spatial and temporal scales of information should be optimized (reliability of the information with the scale and nature of the decision).

• Current applications for agro-climatic conditions operate mostly still on a large scale/low spatial resolution with limited representation for decision making at the local level. As local climates and climatic parameters can vary in a wide range depending on small scale topography, high resolution terroir maps need to be developed, which are relevant for the farmers field scale.  

• Several stress indices are used to predicting impact of climate change on crops (i.e. agrometeorological drought indices). Often, these are describing general impacts or changes, but not crop specific. Crop specific stress indices, considering sensitivities and various thresholds, even cultivar specific ones (e.g. water stress tolerance), would be of great interest and application potential for farm level applications, such as irrigation scheduling. Of course, this also needs a high resolution and accurate map on soil physical properties, which should be developed for the regions, where not available. 

• The meaning and limitations of indices should be well defined, easily to understand and be calibrated for homogeneous climatic regions before operational use. Results under climate scenarios should be described by probability statistics and ensemble results. The related uncertainties and statistics should be explained in a simple way and be regular part of any results, maps and graphs presented for stakeholders, to avoid any misunderstandings for long term decision making.   

• Agrometeorological indices or empirical methods operationally applied under climate change conditions should be recalibrated regularly (i.e. 10 years) in order to avoid emerging biases. This counts especially for a limited set of influencing parameters, used for calculation of complex processes, such as evapo-transpiration.

• Geo-traceability of agricultural products increases the awareness of consumers and has potential for developing specific product standards (including environmental standards), which can be related not only to a specific location, but also to the weather conditions of specific years. This can be applied through the whole food chain from the farmer (primary production) to the consumer and is of relevance for food security including quality and quantity aspects. For agrometeorological services and products, the geo-traceability offers not only the provision of the in-situ specific climate information for relevant products, but also opportunities to develop warning systems for the whole transport and storage chain of a product (i.e. energy demand for cooling, risks related to climate extremes etc.). Cooperation of agrometeorological services with research institutions and the food industry would foster the development of relevant services and products.

• Land Suitability maps with local climate conditions play a crucial role, which can help to increase efficiency and sustainability of local agricultural production. Thus, an important task for the next decades is to develop high resolution data bases of soil conditions, agronomic conditions and local climates. 

OUTLOOK: 

Many of the above presented tasks need continuation and further elaboration. It is, therefore, recommended to further address the Term of References 1, 3 and 4 in the next inter-session period. 



ANNEX 5

WMO RA VI WG-CH
TASK TEAM ON WATER SCARCITY 
TASK TEAM ON DROUGHT & DROUGHT MANAGEMENT

JOINT PROGRESS REPORT 2010 – 2013

Submitted by Giuseppina Monacelli & Ali Umran Komuscu on 29 March 2013 
Task Team on Water Scarcity and Drought

1. Work plan 2010-13 
·  State of the art review of WS&D observatories 

1. Review of existing observatories
2. Assessment of WSD index and indicators, databases and mapping tools

·  Design of a regional meteorological and hydrological drought forecasting system (for the development of a drought risk management strategy at regional, basin and local level)

1. Review of existing studies, experiences and tools

2. Regional strategy for drought risk management 

3. Identification of mitigation measures
4. WDS workshop
·  Analyses of  drought impacts in river flow and ecology (e-flow)

1. Review of existing methodologies
2. Analyses and application of methodologies in pilot tests

·  Improved WMO RA VI level coordination  (with focus on WMO and EU)

1. Facilitate links and circulation of documentation

2. Coordinated organization of WSD meeting and event

3. Report of coordinated activities
· Integration of drought related activities within WG CH 

1. Joint  summary report of TT-WSD and TT-DM

2. Key deliverables 

Existing and new WS&D observatories are developing in close coordination with the EDO and, after the Venice workshop (Sept 2011), a lot of new experts belonging to the NMHS entered in the CIS EN. The last 2012 meeting was hosted in Bratislava by the SHMU and also a Turkish colleague participated in. During this meeting the CarpatClim project was presented and it was highlighted that the database and the procedures for drought indicators – SPI indicator in particular – were developed in compliance with EDO fulfilment. So a Central Europe Drought Monitoring Centre is probably close to be added to the previous implemented ones and will be the second (after the Drought Management Centre for South-Eastern Europe DMCSEE, based at the Environment Agency of Slovenia EARS.) to be supported by WMO. 

Three indicators were agreed so far by EU Water Directors and they can extensively be calculated on the basis of pan-European information:

· The Standardized Precipitation Index (SPI) -> EDO
· The fraction of Absorbed Photosynthetically Active Solar Radiation (fAPAR) -> EDO
· The Water Exploitation Index Plus (WEI+) -> EEA 

A number of further indicators have been agreed by the Expert Group but not so far endorsed by the WDs: Snowpack, Standardised Run-off Index (SRI), Groundwater and Soil Moisture (fact-sheets were disseminated)

Links: http://circa.europa.eu 

           http://edo.jrc.ec.europa.eu
The theme of drought forecasting was treated again in the context of WS&D EN of the WFD-CIS and related to the EDO implementation. JRC was in 2012 further developing the web page of the observatory and the correlated tools improving the portal with new functionalities and installing several direct accesses, a new map server (tabs, tools, languages EN-FR-ES, and data archive), an option of comparing indicators, indicator factsheets that are similar to those developed by the EG, and giving information on data updating procedures and availability. A media monitor allows searching European newspapers for news on Ds, in all languages, as well as a search option for news from the latest 10 days. Regarding the SPI, GPCC (Global Precipitation) data have been used to fill existing data gaps. The fAPAR indicator data were switched from ENVISAT/MERIS to VEGETATION sensor, including the reference data for past decades in order to calculate anomalies. A combined D indicator (CDI), targeted to “agricultural D” is based on SPI anomalies (“watch level”, different SPIs) and if soil moisture data show similar trends, “warning” can be established, and fAPAR can help identifying “alert” levels. This development is still under testing . Current development is done in the field of introducing a “memory effect” that e.g. helps informing/considering previous spring-Ds in summer evaluations. Other options are the potential of including water stress indicator, thresholds, etc. in order to consider the possibility of forecasting. 

The close collaboration between JRC that manages EDO, and the national entities is creating a strong opportunity for NHMSs to develop at national and at macro-region level observing and forecasting systems covering the entire WMO Reg VI.

E-flow was discussed on the basis of preliminary studies and will be treated in deep during  2013. The text of the study “Environmental flows as a tool to achieve the WFD objectives discussion paper” produced by COM-Consultants was disseminated for comments inside  WMO organization and further development are envisaged also related to other themes like hydro-morphology, ecosystem services, and sediments with a similar vision and perception of the concepts. Regarding the methods, there is not one single useful for all situations, but a combination of methods is required; and the paper has a specific section regarding the implementation of methods by a hierarchical approach. A document of Costa-Rica power production on e-flow was also been circulated to compare the approaches. The issue is sensitive for users, but also comparing with hydrological situation in some RBs. The need for sound scientific approaches was raised during several meetings considering relevant the use of different models in relation to different natural reference conditions.  

A joint meeting (Venice 13-14 October 2011) was the occasion for a joint WS&D and DM TTs discussion and, as envisaged in the work plan, a joint summary report of TT-WSD and TT-DM will be produced

3. Key conclusions & lessons learnt

The contemporaneous coordination of this TT and the EU WFD-CIS WS&D EN is facilitating the implementation of the programme due to the easy sharing of information and methodological approaches among EU and non-EU countries belonging to the Region. 

4. Key recommendations for the way forward 

· To continue the activities related to water scarcity and drought with a multi-scale approach

· To promote further knowledge sharing on e-flow also at international level

· To enhance the coordination of Region VI CHy activities and EU initiatives 

· To promote the standardization in monitoring the parameters to be used in WS&D index and indicators calculations

· To enhance the interdisciplinary collaboration 

Task Team on Drought Management

 Work  Programme

· Review and evaluate drought monitoring capacities in RA VI countries

· Make recommendations on addressing the needs for capacity building in RA VI countries, pertinent to drought monitoring

· Develop guidelines on the implementation, use, and evaluation of Standardized Precipitation Index (SPI) in drought monitoring

· Explore and propose effective ways of exchanging drought information (alerts) among RA VI countries prior to expected and evolving dry conditions and during the periods of drought events

· Identify and report on the scope for, and implementation of integrated drought monitoring approach in RA VI countries with respect to water resources and agriculture

· Propose ways for ensuring effective cooperation of NHMSs with other international and regional bodies involved in drought assessment and mitigation, particularly through Drought Management Centre for South East Europe (DMC/SEE), JRC, ADO.

The main objectives of the Task Team Drought Management was to provide a coordinated RA VI approach on operational drought monitoring and assessment, taking into consideration recommendations and conclusions reached at the Lincoln workshop, the RCC product suit, RCOF mechanisms and other relevant initiatives in the Region. It was urged to find out ways of applying and integrated approaches to meteorological, hydrological and agricultural droughts. Therefore, the strengthening of cooperation between meteorological and hydrological services at national and regional level is indispensable. Due to new assignment of the Task Team Leader this team was not able to produce significant outputs as per all the items of the work programme.

Key Deliverables:

The Task Team on Drought Management reviewed and evaluated drought monitoring capacities in the RA VI, major drought indices have been identified, guidelines are being prepared on the implementation, use, and evaluation of Standardized Precipitation Index (SPI) in drought monitoring. The needs of capacity development are being explored. 
The scope for, and implementation of integrated drought monitoring approach in RA VI countries with respect to water resources and agriculture was briefly discussed during the joint meeting of the Task Team on Water Scarcity & Drought and The task Team on Drought Management, held in Venice, from 13 to 14 October 2011.  
Key Conclusions & Lessons Learnt

· No single drought index/indicator is used. However, the Standardized Precipitation Index and the Palmer Drought Severity Index are the most common. The Normalized Difference Vegetation Index is also used.

· Climate change and drought are matters of a big concern,

· Monitoring concept is mostly based on assessment of the past and present conditions of dryness rather than providing predictability of the drought based on the past and current conditions,

· Drought related studies conducted by research institutions and drought data are not directly linked to existing drought warning systems. 

Key recommendations for the way forward
· Continue to review and evaluate the current drought monitoring systems and in RA VI countries

· Finalize assessment of the use of various drought indices in drought monitoring, assessment and forecasting

· Identify ways of the exchange of data and products and research results, as well as of forecasts and warnings, during drought and pre-drought periods

· Propose ways to enhance capacity building in RA VI countries in terms of both infrastructure and human resources

· Assist in the use of existing common platforms, portals as a building parts of a global/regional drought information system

· Liaise with the relevant Working Groups, the Task Teams for developing and implementing drought watch system over medium to long ranges (link with the Regional Climate Centers, the Regional Climate Outlook Forums; 

· Bridge gaps of regional monitoring (to go beyond regional coverage according to UN CCD, RA VI, EDO/ DMC/SEE), promote partners networking;

· Promote knowledge transfer and sharing (workshops, trainings) within RA VI and beyond.  

Platform links:

· http://www.dmcsee.org/

· http://edo.jrc.ec.europa.eu
· http://www.seevccc.rs/

ANNEX 6
WMO RA VI WG-CH 

TASK TEAM HYDROMETRY

PROGRESS REPORT 2010 – 2013

Submitted by Dominique Bérod on 29 March 2013
1. Terms of References: 

Enhancement of the methodology for the design, optimization and exploitation of the hydrological monitoring’ network.
Priorities for 2010-2013: organization and evaluation of a survey on hydrological networks and creation of a forum on hydrology.

2. Key deliverables

Main results from the 2012 Survey:

Questions were related to the objectives, structures, operation and costs of the hydrologic networks. 28 replies were returned (60% response). 
The main findings were:

· The main tasks of the hydrological services include monitoring, hydrological forecasting, analyses and expert reports, and national coordination of hydrological activities.

· Measurement networks are multi objective: flood protection, hydrological forecasting, water scarcity and drought, climate-related issues, water quality, research, hydropower, water supply, design of water works, agriculture, and navigation.

· The infrastructure and operating costs are difficult to estimate; however, the issue of funding is crucial.

· Development of network density has been generally stable, but more than 40% of networks are experiencing reductions of varying magnitude for the last 10 years. This is reflected in the funding trend, which is in decline in half the cases.

· The situation is more serious at the human resource level, with 70% of respondents indicating cuts in personnel over recent years.

First Forum on Hydrology

The RA VI Hydrology Forum is a new concept for regular meetings between the National Hydrological Services and their groups of interest. The first Hydrology Forum took place in Koblenz, Germany from 8 to 10 May 2012 with following results:

· Identification of needs of hydrological services from stakeholder
· Overview on current strengths and weaknesses of NHS
· Definition of actions required for improving the services: monitoring networks and instruments, data management and transmission, service deliveries.

3. Key conclusions, lessons learnt

Activities on Hydrometry within the WMO RA VI WG CH are a key issue, as hydrological data are a central basis for developments in the domain of Hydrology and Climate. There is a large potential of improvement of the hydrometric services.

It is to be noted that the form of the Task Team didn’t allow reaching the goals, since the majority of its member never gave an input. The success of the task is to be related to the important support of the Co-leaders of the WG CH and the WMO secretariat.

The forum was a real success and is the right form for collaboration within National Hydrological Service and with stakeholders.

4. Key recommendations for the way forward

· We recommend keeping the WG CH, as many common goals and activities between climate and hydrology can be defined, especially in the domain of climate adaptation strategy.

· Activities on Hydrometry have to be continued within WMO RA VI, with a special focus on network design and optimization, harmonization of methodologies, quality control and data exchange

· Collaboration with NMS should be reinforced.

· The contribution of the RA VI to the Commission on Hydrology should be guaranteed.

· Instead of a Task Team, we recommend to define a competent and motivated task leader, who has at his disposal a pool of specialists, ready to invest time in responding the key questions.

· The Forum on Hydrology has to be continued and can serve as the above mentioned pool of experts.





ANNEX 7
WMO RA VI WG-CH 
TASK TEAM ON FLOOD FORECASTING AND WARNING

PROGRESS REPORT 2010 – 2013

Submitted by Ilmar Karro on 25 March 2013

Terms of references:
· to look at the use of probabilities in both meteorological and hydrological forecasts in order to improve the hydrological forecast/warning, for all kinds of floods,
· to look at methods for estimating the uncertainties propagating within the forecasting process from observation to hydrological forecast/warning,
· to look at the methods for verification,
· to look at the methods for forecasting flash floods, including both the meteorological and hydrological inputs,
· to look at the methods for low flood forecasting,
· to monitor the process of making EFAS (European flood awareness system) operational 
Key deliverables: 
Intermediate progress reports have been issued in March 2011, October 2011 and in August 2012. The final report was issued in April 2013. The reports identify the findings of the task team and can be found on the RA VI web site: http://www.wmo.int/pages/prog/dra/eur/ra6_wg_ch_wrkprog.php
Some examples:

· for the task on use of probabilities we have identified the report on map phase: demonstrating forecast capabilities for flood events in the Alpine region and also the implementation of EFAS. Looking at EFAS it is especially noted that EFAS now is operational and with its use of probabilities it is a good example of combining meteorological and hydrological data and giving advice in a probabilistic manner for a pan-European area.

· from the task looking at use of uncertainties it is found that the cost 731 report (propagation of uncertainty in advanced hydrometeorological systems) is being finalized and should provide useful input to NMHS.

Key conclusions/recommendations:
The main tasks of the Task Team have been identifying and reporting on best practices and methods for hydrological forecasting. 

The flood forecasting and warning is an important issue. It is recommended to: 

· Establish a Task Team dealing with that also in the next inter-session period. 

· Define the tasks for the Group more clearly and concrete in order to make it easier to identify deliverables and make it easier to follow up. 

· Liaise closely with the EFAS consortium to see how RA VI Members can benefit from it and contribute to it. 

· Cooperate with relevant bodies within and outside WMO.






ANNEX 8
WMO RA VI WG-CH
 TASK TEAM ON POTENTIAL EXTREME FLOODS

PROGRESS REPORT ON THE WORKPLAN FOR 2010 – 2013

Submitted by Bogdan Ozga-Zieliński on 18 March 2013
Terms of References: 
	Activities
	Deliverable
	Time Table
	Key Cross-cutting tasks within WGCH

	Promote Guidelines for Flood Frequency Analysis – Long Measurement Series of River Discharge  (to prepare new edition)
	Guidelines for water management structures designing
	2009-2013
	No 

	Prepare Report on River-flooding potential in terms of the safety of water management structures and flooding risk - Introduction to methodology
	Technical report
	End 2011
	No



	Prepare Report on Gradex-KC  and  Gradex-ZN  methods  for  computing the  maximum  discharges  with  given  probability  of  exceedence  where  discharge measurement  data  are  incomplete
	Technical report
	Beginning 2011
	No

	Prepare Recommendation on design data for flood events

	Technical report
	End 2012/Beginning 2013
	TT on Hydrometry

	Prepare Recommendation on best practices for flood monitoring, early warning and protection systems on local, national and international level
	Technical report
	End 2012/Beginning 2013
	TT on Hydrometeorological Early Warning System

	Liaise with EURAQUA Network
	Ongoing cooperation and promotion of WGCH activities
	2009-2013
	Sub-Group as a whole


Key deliverables
1.
Technical Report as Guidelines for Flood Frequency Analysis – Long Measurement Series of River Discharge (WMO HOMS Component I81.3.01.)

2.
Technical Report on River-flooding Potential in terms of the Safety of Water Management Structures and Flooding Risk - Introduction to Methodology (sent to WMO Secretariat – Climate and Water Department)
3.
Technical  Report on Gradex-KC  and  Gradex-ZN  Methods  for  Computing the Maximum  Discharges  with  Given  Probability  of  Exceedence  where  Discharge Measurement  Data  are  Incomplete (sent to WMO Secretariat for reviewing of Hydrological Advisor to President of RA VI and final endorsement of AWG as HOMS component). 

4.
The Methods off River Discharge Characteristics Estimation – Best Practice Handbook (Polish version) is currently under external review. 

5. 
The Review of Applied-Statistical Methods for Flood-Frequency Analysis in Europe., 2012, Editors: Castellarin A., Kohnova S., Gaal L., Fleig A., Salinas J.L., Toumazis A., Kjeldsen T.R., Macdonald N., FLOODFREQ COST Action ES0901, http://nora.nerc.ac.uk/19286/, (contribution of TT on Potential Extreme Floods).
6. Recommendation on best practices for flood monitoring, early warning and protection systems on local, national and international level (will not be finished in this inter-sessional period). For time being TT on PEF promote two publications on the above topic, namely Guidance on Flash Flood Management – Recent Experiences from Central and Eastern Europe issued by WMO/GWP Associated Programme on Flood Management (APFM) and IMGW-PIB in 2007 (http://www.apfm.info/regional_projects/ceetac.htm) and In Time for the Flood – A methodological guide to local flood warning systems issued by IMGW-PIB, GWP Central and Eastern Europe and APFM in 2005 (WMO Secretariat).

7. Liaise with European Network of Freshwater Research Organisations EURAQUA, http://www.euraqua.org/, (ongoing cooperation).
Key conclusions & lessons learnt

1. There is a need for stronger cooperation among experts nominated for assistance of the Task Team Leader and the mechanism of nomination experts should be modified towards a better selection of experts.

2. WMO Secretariat should be aware of fact that the entire work of the Task Team is done mainly by the Task Team’ Leaders on voluntary basis and quality of the work depends on support of their home institutions.

3. On the basis of long-term experience more attention to R&D activities of NHMSs is required.

Key recommendations for the way forward

1. WMO Secretariat should support the outcomes of the Task Team, especially in cases when it is in form of technical reports, to satisfy the needs of Member countries.

2. The development of a new mechanism of employment of results of the Task Team’ work is necessary for better access of NHMSs.

3. WMO Secretariat should facilitate the exchange of technical expertise between RAs and their Working Groups.

4. There is a strong need for closer collaboration with main players in water community in Europe, particularly between the RA VI Working Group and the EC Working Group as well as the European Water Organizations.

5. Recommendations on best practices for flood monitoring and early warning systems on local, national and international level should be prepared by the Task Team on Hydrometeorological Early Warning System in the next inter-session period.







ANNEX 9

WMO RA VI WG-CH
TASK TEAM ON HYDRO-METEOROLOGICAL EARLY WARNING SYSTEMS

PROGRESS REPORT 2010 – 2013

Submitted by Caroline Wittwer on 29 March 2013
1. Terms of References:
The purpose of Task Team Hydro-Meteorological Early Warning System is to provide recommendations for building, using and improving operational early warning systems accounting for hydrological and meteorological hazards. The main focus is given to various types of hydrological hazards, such as riverine, coastal, flash, pluvial, urban floods, as meteorological issues are already well covered by the MeteoAlarm consortium.

Four Sub-tasks have been proposed to initiate this new activity:

a) Inventory of curent practices

b) Dissemination of the results from the inventory on a webspace

c) Recommendation for designing joint hydro-meteorological warning systems

d) Interconnection to similar projects and programs
These activities contribute to the Expected Result 2 (reduce risks and potential impacts of hazards), the Key outcome 2.2 (national integrated flood management plans), deliverables 2.2.1 (evaluation of good practices, pilot sites), the deliverable 2.2 (interactive presentation concept, training documents), and the deliverable 2.2.3 (recommendations), as well as to the Expected Result 6 (enhanced capabilities of NMHSs), the Key outcome 6.3 (education and training), the deliverables 6.3.2 (learning sessions). 
2.
Key deliverables
Subtask “inventory of current practices”
The inventory has been conducted firstly by gathering information on the systems developed and operated by national services, mainly through access to the hydrological information of RA VI Members web links given on the WMO web page: http://www.wmo.int/pages/members/region6_en.html  but also thanks to exchanges of experiences between operational NHMS services.
More detailed information on the technical, organizational and institutional issues have been searched through a dedicated inventory sent to hydrological advisers of RA VI. The questionnaire is divided into four parts (general description, details on hydrological hazard assessment, dissemination, perspectives). Answers of ten countries (Austria – five different states-, Finland, France, Greece, Latvia, Netherlands, Norway, Slovak Republic, Sweden and Switzerland), received until the end of 2012, allowed to stress out some aspects of the evolution and needs in the field of hydrological warning systems.

The TT report is under work and will be finalized before summer 2013.
Subtask “interconnection to similar projects and programs”
Participation to several expert meetings and advisory committees of related HWRP and DRR programs allowed to better define the existing experiences and projects on warning system, as well as to identify the gaps and interests of ARVI services. This concerns in particular the APFM program, and expert groups for the preparation of guiding materials on the selection of hydrological models, as well as for the needs to assess the efficiency of the flood forecasting services.

The translation into French of the Manual for Flood Forecasting and Warning, reference WMO-No.1072, has been organized by the French Flood Forecasting Operational Service SCHAPI, the document is going under quality control at WMO from March to May 2013.

3.
Key conclusions, lessons learnt
Sub-task “inventory of current practices” allowed to stress out the following remarks:

· hydrological information (network, waterlevels, flowrate, forecasts…)  is accessible at the national level either through the website of the meteorological services or a link is provided to the hydrological service,
· many different presentation modes are available on internet,
· few explanation is provided on impact of waterlevel variations, extent of flooding and damages,
· the ten answers to the Questionnaire bring detailed insights of the similarities and variability of the existing hydrological warning systems, such as the types of hazards, the end-users, the representation of the hazard levels and thresholds, the lead-times, types of modeling tools.  It also shows that the systems are under constant development to improve preparedness, to include larger areas under surveillance, and to take advantage of the latest dissemination means. More scientific issues are considered for improvements at 2 to 10 years, such as more localized and short-term warnings, modernization of network and communication means, flood area and flood risk maps, extension to other hydrological hazards
· Due to the diversity of the existing hydrological warning systems, it will be difficult to envisage a unique European platform, complementing MeteoAlarm. Presenting this information on a common frame would need an extensive project and coordination between NHMSs.
4.
Key recommendations for the way forward  
As early warning system is an important parts of risk prevention policies, and particularly in the framework of the European Flood Directive calling for the establishment of Flood risk management plans for December 2015, activity on this issue could be continued to:

· Participate to the work progress of Flood Directive Implementation and activities related to the preparation of the risk management plans at national level,

· Continue gathering the current practices of the operational NHMS, and study the possibility of improving the access to the individual national hydrological information,

· Prepare educational modules on best practices on the basis of examples described by the national services, linking when possible with the courses based on the Manual for Flood Forecasting and Warning. Topics could be “making decisions from observed and forecasted hydrological data”, “preparation of flood scenarios”, “post event analyses”…

· Use answers to the Questionnaire provided by the NHMSs to identify focused issues that would benefit from common limited-term working teams (e.g. probabilistic forecasts, snow melt, multi-hazards, remote sensing…). Part of this work could be performed within Task Team Flood Forecasting and Warnings.




ANNEX 10
WMO RA VI WG-CH 

REPORT 
on the results of the Survey 

“CLIMATE CHANGE CHALLENGES TO NATIONAL HYDROLOGICAL SERVICES”
Submitted by Esko Kuusisto on 05 April 2013
Terms of Reference

In order to get a view on climate change challenges to the National Hydrological Services, a Questionnaire was circulated in early 2011 to the National Hydrological Services of RA VI. Responses were received from 19 countries; Albania, Austria, Azerbaijan Republic, Croatia, Czech Republic, Denmark, Finland, France, Germany, Hungary, Lithuania, Montenegro, Norway, Poland, Slovak Republic, Spain, Sweden, Switzerland and Turkey.

Key results

In about half of the countries, the National Hydrological Service is part of the National Meteorological Service. Depending on the extent of responsibilities and the size of the country, the amount of personnel in the organization varies considerably in different countries, from less than 20 to several thousands.

The respondents considered the hydrological impacts of climate change large particularly in coastal or mountainous areas, if those existed in the country. The impacts on floods and droughts (or water scarcity) were mentioned in almost all of the replies, loss of snow cover and/or glaciers in about one third of them. A few countries also mentioned increased evaporation; coastal degradation; sea level rise; increased risk of erosion, landslides or avalanches; or groundwater depletion.

About two thirds of the countries had made some changes due to the climate change in observation networks or observation practices. In practically all countries, new research topics had been started or some research areas strengthened. Some research attempts have been fairly extensive, often a part of multidisciplinary climate change programs. 

Hydrological information is needed in a large number of sectors in each country, but the mutual importance of these sectors is quite variable. Civil defence (floods, droughts, pollution events) and hydropower were considered as the most important sectors as to the need of hydrological information. They were followed by agriculture, water supply and ecosystem maintenance.

The respondents were also asked to evaluate the sectoral importance of hydrological information after twenty years. Agriculture and water supply will then be much more dependent on hydrological information than today. None of the sectors will be less dependent. Countrywide, the average sectoral importance of hydrological information is estimated to increase particularly in Finland, Germany, Norway, Montenegro, France, Croatia and Spain.

Government and scientific community were considered as the most important users of hydrological information, both today and after twenty years. Like in the case of sectors, all user communities will need more hydrological information after twenty years than today. 

Countrywide, the average importance of hydrological information among user communities is estimated to increase particularly in Germany, Turkey, Montenegro, Austria and France.

Questioning what kind of information has various user communities or various sectors most often required, several countries mentioned the changes in flood conditions requested by hydropower companies, civil defence, road authorities and local administration. For others - the changes in snow conditions have also been of great interest. Real-time hydrological data (flows, water levels and temperatures, snow, groundwater, ice thicknesses) are of course important.

Six countries considered that the present organizational arrangements of Hydrological Services can quite well satisfy the challenges caused by the climate change. Eight were moderately satisfied. 

To the questions related to the impact of hydrological information upon climate-related decision-making, several respondents emphasized the role of their institution as the main provider of climate-related hydrological information for decision-making. Some institutions were also involved in the preparation of the Climate Change Adaptation Strategy or other national-level climate-related strategies of their country. 

Flood protection plans were mentioned by several respondents as an example of decision making process, where the expertise of NHSs is crucial. Another obvious example is offered by water management plans; the results of hydrological analyses and climate change impacts studies naturally form their basis.

Conclusions:
· How could the role of NHSs be strengthened in the decision making in climate-related issues? 
· The respondents mainly pointed out to the need of well-trained personnel and adequate finances. 
· The importance of interdisciplinary and inter-institutional cooperation was also highlighted.

· More visibility is needed – perhaps there should be more activities in approaching media. 
· "We ought to be a real stakeholder, not only a data and information provider!"

Recommendations

Based on this survey, the recommendations for the future are to:
· Intensify the cooperation between meteorology and hydrology,
· Multiply the automatic observation stations, online data and forecasts on the web,
· Enlarge the cooperation with other institutions, both nationally and internationally,
· Uniform climate change scenarios (including Global Climate Models and regional models), 

· Ease the access to data bases from different institutions, and common data policy,
· Strengthen awareness of decision makers; however, without better models this may not be possible, and
· Strengthen personnel structure in National Hydrological Services and improve the financing.

















