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Preface
This report contains a concise overlook on the present strategies, capabilities and best practices in WMO RAVI in support of natural disaster prevention and mitigation. The topics and emphasis try follow as much as possible the ToR set up by association RAVI and the WMO DPM Programme. Based on the collected information and in view of the Hyogo framework for action major strengths and gaps have been identified and recommendations have been put forward for the consideration in the WMO long term planning. 
Information for this report was prepared collectively, however, due to lack of time the conclusions and recommendations as seen in the present form represent the views of the WG chair mainly. It is the aim to review the conclusions and recommendation within the WG members by email within next couple of weeks to follow.
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1 Status of Hazards producing greatest risk in WMO RAVI 
1.1 Sources of hazard/disaster data and impact assessments
Several disaster databases are available to construct various statistics on natural disasters: 
EM-DAT  is an Emergency Events Database maintained by the WHO Collaborating Centre for Research on the Epidemiology of Disasters (CRED) since 1988. EMD-DAT used e.g. by the ISDR.  ‘official’ source for  EM-DAT was created with the initial support of the WHO and the Belgian Government. The main objective of the database is to serve the purposes of humanitarian action at national and international levels. It is an initiative aimed to rationalise decision making for disaster preparedness, as well as providing an objective base for vulnerability assessment and priority setting. For example, it allows on to decide whether floods in a given country are more significant in terms of its human impact than earthquakes or whether a country is more vulnerable than another for computing resources is. 
EM-DAT contains essential core data on the occurrence and effects of over 12,800 mass disasters in the world from 1900 to present. The database is compiled from various sources, including UN agencies, non-governmental organisations, insurance companies, research institutes and press agencies. Only relatively large disasters are archieved: CRED defines a disaster as a "situation or event, which overwhelms local capacity, necessitating a request to national or international level for external assistance; an unforeseen and often sudden event that causes great damage, destruction and human suffering". For a disaster to be entered into the database at least one of the following criteria must be fulfilled: 10 or more people reported killed, over 100 people reported affected, declaration of a state of emergency, call for international assistance.  

CRED promotes research, training, and information dissemination on disasters, with a special focus on public health, epidemiology, structural and socio-economic aspects. It aims to enhance the effectiveness of developing countries' disaster management capabilities as well as fostering policy-oriented research.

NATHAN (NATural Hazards Assessment Network), also publically accessible through internet, is and maintained by Munich Re Group and is based on the "World of Natural Hazards" CD-ROM that was originally published in 2000 and has undergone continual further development since then. With over 100,000 copies distributed, the NATHAN CD-ROM is the largest single publication in Munich Re's over 125-year history. NATHAN's collection of data represents the essence of the expert knowledge of natural catastrophes gathered by the Geo Risks Research team in more than 30 years of worldwide research. 
SwissRe  provides, as part of its customer service, State-of-the-art risk assessment and rating tools, collaborative research with leading universities and risk modelling firms. SwissRe publishes reports on indivual natural hazards and annual summary articles prepared in co-operation with scientific experts, research institutes and organisations like the OECD or the World Bank. CatNetTM , available for registered users, is Swiss Re’s web-based natural hazard information and mapping tool providing location based information from a set of some 650,000 entries. The interactive atlas allows mapping of historical events and hazard intensities for earthquakes and tropical cyclones worldwide, floods in selected countries, windstorms in Europe and tornadoes in the US. CatNet also enables users to retrieve relevant cat insurance information and economic data for selected countries, and provides insurance loss information for named events and other recent and historical major catastrophes.
SwissRe also offers its customers end-to-end type services by giving advice e.g. on building planning, preparatory actions prior to storm events and even actual early warning services in co-operation with private weather services. Some of the actions and services offered by SwissRe:

· Storm insurance in Europe is paying repair costs; average building claim is approximately 1000€

· To establish limits in building codes and monitor if these limits have been exceeded in the storm history of the last decades.

· To ensure that buildings are maintained in resistive condition and necessary preparation measures taken before severe occurrence of events.

· Disseminate information on web pages on ‘what to do’

· Reaching clients via electronic media and supplying them severe weather warnings (see eg. www.vkb.de or www.uniqa.at ).

· Reinsurance companies have initiated linking weather prediction models with loss models to use the results in their catastrophe management process (se e.g. www.eurotempest.com). 

The Natural Disaster Reference Database (NDRD) (no longer updated) is a bibliographic database on research, programs, and results which relate to the use of satellite remote sensing for disaster mitigation. The NDRD was compiled and abstracted from articles published from 1981 though January 2000. Major sources for the contents of this database were the NASA RECON and ISI Current Contents databases. This database focuses on the nexus of hazards and satellite remote sensing as well as models and process studies through which these can be brought together.
Operative online reporting of incidents

The European Severe Weather Database (ESWD) was initiated in 2002 and has been expanded in 2004. Its purpose is to facilitate the collection, storage, editing and sharing of data on severe weather events that have occurred in Europe. The characteristics of the ESWD are a universal, exchangeable data format and web-based access and data input. These features were identified to be needed to overcome the present fragmentation of severe weather databases in Europe, and to gain acceptance by the national weather services.The ESWD database can be used in climatological studies, in support of risk assessment and for the evaluation of forecasts and warnings.

The ESWD is one of the advancement of the European Severe Weather Storms Laboratory (ESSL) which started as an informal network of European scientists in 2002. On 28 September 2006, the ESSL was formally founded as an association, acquiring full legal status on 8 December 2006 following entry to the register of associations. Non-profit status was granted on 21 December 2006. The ESSL is a non-profit research organisation with legal type e. V. (eingetragener Verein, registered association) under German law. An example of the output product of the ESWD is show below.

[image: image1]
Figure 1. An example of output from ESWD for observed and documented severe weather phenomena in Europe for the period 1.1.-17.11.2006.
It is worth noting that realtime hazard reporting to weather services has been practiced in a few countries to allow operative assessment of impacts during the course of the incident. E.g. in USA voluntary storm reporters have for a long time reported of severe weather incidents using a dedicated radio channel/frequency (the so called weather radio) to regional weather services. These reports are digitized and can be overlaid with weather data on the meteorological workstations. In Finland the emergency service centers have recently started to pass first notices on weather related accidents, casualties and damages to the NMS security weather service unit by email. Also this system is near real time and automated so that the incidents appear immediately at the work station allowing operative assessment e.g. storm’s intensity and path.
1.2 Status of Natural hazards in WMO RAVI
Ranking of hazards according to their abundance 
Hazards such as earth quakes, avalanches, sandstorms pose significant risk only in certain parts of the region while some disaster types such as wind storms, heavy snow fall or river flooding are experienced almost in every country of the region. WMO DPM program launched a country level survey on natural hazards for each of the six WMO regions in spring 2006. Based on this (qualitative) survey disasters could be ranked according to their regional abundance with the result shown in Table 1. 
Table 1. Ranking of disasters according to their regional abundance in WMO RAVI. Statistics are based on the country level survey carried out by the WMO DPM program in 2006. 
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Major factors causing natural disasters. 

The EM-DAT archive allows for a more detailed and quantitative analysis taking into account different impact categories such as the number of events detected, number of lost lives or amount of economic losses. Hydrometeorological factors appeared to be the most common cause in all three impact categories, Figure 1. Taking the period from 1980 – 2005 hydmet factors were involved in 84% of disasters incidents (floods and wind storms contributing together 57%). Ranking with number lost human lives hydmet factors accounted 70% of all factors (extreme temperature 59% and earth quakes 33 %). Hydmet factors accounted 74 % of economic losses (floods 36%, earth quakes 26% and windstorms 21%). 
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a) Factors contributing to number of disasters
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b) Factors contributing to loss of human life
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c) Factors contributing to economic losses
Figure 2. Predominant natural factors contributing to a) number of disasters, b) loss of human life, c) economic losses.  Source:  EM-DAT: The OFDA/CRED International Disaster Database - www.em-dat.net - Université Catholique de Louvain - Brussels - Belgium

On the status of tropical cyclones in RAVI
Tropical cyclones sometimes affect Azores Islands, e.g. Charley in 1992 and Tanya in 1995. Last year in 2005 a tropical cyclone Vince developed between Azores, Madeira and Portuguese Mainland, moved in the direction of the Iberian Peninsula dissipating. Several tropical depression and extra tropical depressions originated by tropical cyclones affect with some frequency Azores. The information received from RSMC Miami Hurricane Center has been a strong support for the forecast and disaster risk management. However, as we are speaking of little islands in the middle of the Atlantic a better trajectory forecast 
I. Conclusions and recommendations – Disaster information and databases

· Information on natural disasters can be obtained from a few databases the most referred one probably being EM-DAT. Re insurance companies (especially SwissRe and MunichRe) also maintain data bases and provide interactive statistical and mapping tools. The reports and articles assessing disaster impacts, especially from the economic point of view, appear interesting and mostly of good quality. 
· Hydrometeorological communities should work more closely with experts from the insurance sector (including other private sectors as appropriate) to enhance knowledge of the impact of disasters and develop tools for prevention and mitigation of losses.

· Typically only major disasters involving large scale human or economical losses are included in these achieves. Probably a significant number of incidents that are weather related and involve undesirable losses are not reported or stored in the natural disaster databases. 
· Data on minor hazards and incidents are more often stored only at national level databases maintained e.g. by the government agencies. 
· The country level survey by WMO DPM program could be used to elaborate this further. It is likely that these databases cannot be combined to perform regional analysis due to varying standards, criteria and data quality. This sets the need for further standardization of data reporting and archiving also at national level. 
· Reporting, documenting and assessing impacts of severe natural phenomena cascades through scales from climatological global/regional analysis down to real-time on-line reporting to emergency centers and warning service units. The ESSL/ESWD approach, where severe weather information is gathered through an internet portal on a voluntary basis, is interesting because it is cost effective and complements the official archives by providing more localized and timely information and can be used for verification of early warnings. 
· Down at the other end lie the potential for standardized, partly voluntary based, online and real time reporting on weather related incidents. Thes reports give timely information on the location and severity of the incident to the weather service units. Email and mobile technologies provide new modern tools to enhance these practices.
· To enhance their capacities in operative assessment of severe weather impacts, NMS’s should co-operate both official and dedicated  voluntary interest groups and take advantage of the modern technologies such as internet and mobile phone technology to gather real time information on local incidents. WMO (perhaps the WG on DPM) could take a role in developing standards for the ‘ad-hoc’ reporting on severe weather incidents. 
2 REGIONAL STRATEGIES - Joint Ventures & Cross Cutting Programs
2.1 Strategies of WMO-RAVI 

Regional Association RAVI in its XIV session in Heidelberg Germany, 7-15 September 2005 has decided (XIV-RA VI/PINK 16.1) that a Regional Strategic Plan for the Enhancement of National Meteorological and Hydrological Services (NMHSs) in Regional Association VI shall be developed in line with the WMO Long-term Plan, addressing in particular a vision for the Regional Association VI and the requirements of the user communities regarding the improvement, accuracy and usefulness of the analysis, forecasts, warnings and risk assessments of natural hazards of meteorological and hydrological origin. The WMO-RAVI strategic plan is being prepared for the WMO Cg-XV. 
The WMO RAVI working group on Disaster Prevention and Mitigation

The draft resolution concerning the organization of activities in WMO RAVI and the ToRs for the WG on DPM in RAVI is included in APPENDIX II. An additional ToR was set up after the first meeting of DPM WG chairs in December 2006, see APPENDIX III.

The WMO RAVI working group on Flood forecasting

The working group is considered to be composed of meteorologists and hydrologists with the aim to improve the capability of NMHSs in flood forecasting and warning for different types of floods with following ToR:

To study and report on the development and operational use of 
· common probabilistic methods;

· ensemble forecasting;

· estimating, calculating the uncertainty in the forecasts;

To promote cooperation between meteorologists, hydrologists and end-users, both in operational activities as well as in research and development;

To cooperate with relevant actors in the area of flood forecasting and warning, mainly with respective member of CHy AWG on flood forecasting and with EU Expert Circle on Flood Forecasting (EXCIFF) and the European Flood Alert System (EFAS) initiative.

WEBSITE: http://www.wmo.int/web/homs/regions/DOC10.pdf 
II. Conclusions and recommendations – planning and organizing the work of DPM regional WGs 

· Disaster Prevention and Mitigation is a cross cutting theme touching ground in many of the WMO topic areas and programs. This was well reflected in the 1st WG chairs meeting in December 2006 in Geneva where representatives from almost every WMO association were represented. 
· The work of the WG’s on DPM were initiated in each of the regional associations meetings and ToRs were set by the regional associations. The DPM office has since autumn 2006 taken the role as the coordinator for the regional WGs. 
· Continuing co-ordination from the WMO DPM Programme office is advisable to avoid duplication of work between WMO programs and the WGs. On the other hand centralised coordination will help ensure that the expertise in the various programs is benefited. In order not to loose momentum the ToRs for the regional WGs should now be reviewed and common action and time plans set up for the coming moths and years ahead. To enable true interaction within the WG’s and to build up motivation it would be utmost important  that the each of the regional WG could internal meetings approximately on an annual basis. Funding mechanisms should be sought by the WMO secretariat to enable these meetings.
2.2 Funding opportunities 
2.2.1 Funding available through EU-FP7
FP7 is an acronym for the Seventh Framework Programme for Research and Technological Development in European Union. It is EU's main instrument for funding research in Europe and will run from 2007 to 2013. FP7 supports research in selected priority areas - the aim being to make, or keep, the EU as a world leader in those sectors. Sub-Programs related to Natural Disaster Prevention and Mitigation are found basically from the collaborative research sector under the Themes ‘Environment (including climate change)’ (Theme 6), with a total budget of 200 M€,  and ‘Security’ (Theme 10), with a total budget of 80.3 M€.

Below are lists of selected topics more or less related to Disaster Prevention and Mitigation and supporting the goals of the HYOGO Framework of Action. 

THEME 6: Environment (including climate change)
SUB-ACTIVITY 6.1.3. NATURAL HAZARDS, Available budget 13M€

Motivation: Management of disasters related, inter-alia, to climate and geological hazards requires improved knowledge, methods and an integrated framework for the assessment of hazards, vulnerability and risks. Furthermore a multi-risk approach combined with spatial planning, mapping and modeling are needed for the development of prevention and mitigation strategies. Multidisciplinary/interdisciplinary research aiming to better understand the underlying processes should be pursued to improve detection, prediction and forecasting methods. Environmental and societal resilience as well as damages due to major natural hazards need to be quantified.
Specific topics within this activity area , open for call until 2 May 2007, include:

Area 6.1.3.1. Hazard assessment, triggering factors and forecasting 
· assessing European storm risk


Area 6.1.3.2. Vulnerability assessment and societal impacts 
· frame for better vulnerability assessment
Area 6.1.3.3. Risk assessment and management

· assessing and managing volcanic threat
· harmonizing avalanche forecasting, risk mapping and warning
· investigating Europe’s risk from droughts
Area 6.1.3.4. Multi-risk evaluation and mitigation strategies 
· European (multi) hazard database analysis
THEME 10 - Security
The objective of the Security theme is: to develop the technologies and knowledge for building capabilities needed to ensure the security of citizens from threats such as acts of terrorism and (organised) crime, natural disasters and industrial accidents while respecting fundamental human rights including privacy; to ensure optimal and concerted use of available and evolving technologies to the benefit of civil European security; to stimulate the cooperation of providers and users for civil security solutions; to improve the competitiveness of the European security industry and to deliver mission-oriented results to reduce security gaps. The Security theme will maintain an exclusively civil orientation and focus on activities of clear European added value. This 2007 security research Work Programme has been given an emphasis towards research activities related to border security and to the security of critical infrastructures and utilities.
Specific topics within this activity area include: open for call until 31 May 2007:
1. Security of citizens /Capability projects

· Intelligent urban environment observation

· Integrated mobile security kit
2. Security of infrastructures and utilities

· Security of critical infrastructures related to mass transportation

· Integrated protection of rail transportation
4. Restoring security and safety in case of crisis /

· Network enabled command and control systems

· Integrated specialist search and rescue system

· Post incident basic service restoration system

· Wireless communication for EU crisis management
· Developing a common operational picture between regional and national authorities, first responders etc.

· Intelligent decision support
6. Security and Society /

· Understanding factors that cause citizens’ feeling of security and insecurity

· Human behaviour before, during and after crisis situations to understand how people react to threat alerts and security instructions

· Communication strategies of public authorities (including media strategies) before, during and after crises concerning risks, security threats and measures

· Behavioral, organisational and cultural issues to understand public user needs including those for joint European action

· Inventories of existing national resources, institutional mandates and practices across relevant sectors

Note that other themes and activities included in FP7 (not highlighted here) may also be applicable for early warning and DPM depending on the specific target of research or technological development. 

2.2.2 An example of funding through World Bank

On March 17, 2005 the World Bank's Board of Executive Directors endorsed the Progress Report on the World Bank Group's Country Assistance Strategy (CAS) for the Russian Federation. The funds from World Bank are aimed to National Hydromet Modernization Project. The Project, over its five-year lifetime, will provide RosHydromet with the required investment capital and technical assistance to ensure that the organization can adequately fulfill its national and international mandate. The primary objective of the project is to mitigate loss of human life and economic cost from adverse weather conditions through improved weather forecasts and traditional public service delivery. The will be achieved by modernizing key elements of RosHydromet's technical base and strengthening its institutional arrangements. 

In Russia annual economic losses associated with dangerous weather and hydrological events, such as floods, avalanches and torrential storms, are estimated to be between US$1-2 billion. RosHydromet's capacity to provide accurate weather services has steadily declined over the last decade. Moreover, RosHydromet's capacity to provide accurate weather forecasts that help mitigate weather-related losses has fallen behind standards set by other national weather services, leaving important sectors such as aviation, shipping, agriculture, water resources management, forestry, fuel transport, and construction with a competitive disadvantage. The National Hydromet Modernization Project, which will be implemented in the cities of Moscow, Khabarovsk, Novosibirsk, Obninsk, as well as in the Northern Caucasus and Far East of Russia. The project also has a global significance as the data from Russia comprises about 10 percent of worldwide data supplied via the World Meteorological Organization network as the basis for the world's daily weather forecasts.
III. Conclusion and recommendations – Funding opportunities
· funding through EU frame work programs is now available for a full range of topics within disaster prevention and mitigation covering e.g  climatological assessment, data, product and service provision, dissemination of information, technological developments and cascading down to evaluating user needs and human behaviour under emergency situations.

· Funding will be available for multidisciplinary project consortia some of which are already existing through funding in the previous FP6.

· some of the findings and ideas emerging from this survey could be used for building project proposals for the open calls in FP6.  This aspects needs to be discussed urgently within the WG.
· World Bank or other international donors should be further surveyed to  help filling gaps in resources of the less developed areas.

2.3 Strategy of EUMETNET
EUMETNET is a network grouping 21 European National Meteorological Services. EUMETNET provides a framework to organise co-operative programmes between the Members in the various fields of basic meteorological activities such as observing systems, data processing, basic forecasting products, research and development, training. Through EUMETNET Programmes, the Members intend to develop their collective capability to serve environment management and climate monitoring and to bring to all European users the best available quality of meteorological information. They will use EUMETNET to make more efficient the management of their collective resources. EUMETNET Council has set the following objectives:

· To organize a co-operation of its Members, working together as a network, to help them in providing 
· leading expertise on weather, climate, environment and related activities,
· technical support to the corresponding scientific community, 
· high quality basic data and products.
· The scope of cooperative activities within EUMETNET extends to areas such as 
observing systems, 

· data bases, data processing and data communications systems, 

· basic forecasting products, research and development, training, 

· coordination of technical assistance to NMSs of non members, excluding the provision of services on a commercial basis.
· To fulfill its objectives EUMETNET shall establish Programs making use of the expertise and facilities of its Members through an appropriate sharing of tasks and resources. 

· EUMETNET shall co-ordinate its activities with those of existing European organisations in the field of meteorology, such as ECMWF and EUMETSAT. 
· EUMETNET will respect the missions of its Members. 

· Activities conducted within EUMETNET do not preclude similar activities being conducted by a Member independently or in bilateral or multilateral co-operation. 

2.3.1 EUMETNET sub strategy for short range operational LAM - EPS production

High impact weather phenomena such as organized convective systems producing thunderstorms, gust winds, lighting, hail, tornadoes etc. ) are best predicted with high resolution (mesoscale) numerical weather prediction models that have the appropriate physical parameterization for the processes involved. In Europe (or RAVI) several LAM models exist and are being developed within a single NMSs or by a consortium of several  NMSs thereby sharing their resources and know-how. Such models are generally called local or limited area models (LAM) to distinguish them from the global models which are benefited provide boundary values for the LAM models. The probability of severe weather is best predicted by running these models several times and by producing realistic variation with respect uncertainty characteristics of the initial state and physical processes adherent in the model atmosphere. Such ensembles of forecasts, either from a single model or from a set of different models, can then be used to derive probability estimates fo the forecast variables. 
It has been recognized within EUMETNET that an overall regional strategy and action plan is required to gain maximum mutual benefit from the existing operational NWP systems maintained by the NMS’s in Europe. EUMETNET has already a few years ago established the SRNWP project for combing operative outputs from existing LAM models for the construction of multi model EPS databases and products. This preparatory phase is now being enforced with the plans to establish a fully operative LAM-EPS ‘cluster’ that would cover the whole European terrestrial domain including neighboring Atlantic and Mediterranean waters. Such a joint effort with appropriate post-processing for the impact phenomena (such as floods or ocean waves) would, in a few years from now, significantly improve capabilities of NMS’s within RAVI to provide more timely and accurate weather services and especially to help assess impacts of severe weather locally within a lead time from 6 hours to 2-3 days. 
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Figure 3. An example of a cascading multi LAM-EPS system applied to flood forecasting at the DWD is illustrated below (source: T.Fuchs DWD) 

2.4 Strategy of  ECMWF
The European Centre for Medium-Range Weather Forecasts (ECMWF, the Centre) is an independent international organization supported by 26 European States. Its Member States are:

Belgium, Denmark, Germany, Spain, France, Greece, Ireland, Italy, Luxembourg, the Netherlands, Norway, Austria, Portugal, Switzerland, Finland, Sweden, Turkey, United Kingdom. 

ECMWF have concluded co-operation agreements with: Czech Republic, Estonia, Iceland, Croatia, Hungary, Romania, Serbia and Slovenia.
Co-operation agreements have also been concluded with:

· World Meteorological Organization (WMO)

· European Organization for the Exploitation of Meteorological Satellites (EUMETSAT)

· African Centre of Meteorological Applications for Development (ACMAD)

· Joint Research Centre (JRC)

· Preparatory Commission for the Comprehensive Nuclear Test-Ban Treaty Organization (CTBTO)

· Executive Body of the Convention on Long-Range Trans-boundary Air Pollution (CLRTAP)

· European Space Agency (ESA) 

Originally a COST (European Co-operation in Science and Technology) project, the Centre was established in 1975 when its Convention entered into force. The first real-time medium-range forecasts were made in June 1979. The Centre has been producing operational medium-range weather forecasts since 1 August 1979 as is presently the leading centre in the world. 
The principal objectives of the Centre are: the development of numerical methods for medium-range weather forecasting;
· the preparation, on a regular basis, of medium-range weather forecasts for distribution to the meteorological services of the Member States; 

· scientific and technical research directed at the improvement of these forecasts; 

· collection and storage of appropriate meteorological data. 

In addition, the Centre: 
· makes available a proportion of its computing facilities to its Member States for their research;
· assists in implementing the programmes of the World Meteorological Organisation; 
· provides advanced training to the scientific staff of the Member States in the field of numerical weather prediction; 
· makes the data in its extensive archives available to outside bodies.
The ECMWF provides state of the art global numerical medium (deterministic and ensemble) and long range (ensemble) weather forecasts to its member states delivered also on a contract basis to other service providers. The ensemble products allow provision of probabilistic forecasts from about two-three days up to three months lead time. Internet service products related to high impact weather include monitoring and forecasting of hurricanes as well as the Extreme Forecast Index which can be used to depict probabilities of extreme values in forecast variables with respect to model climatology.
2.5 Strategy of EUMETSAT
Space-based observations are vital to everyday life. The images and data gathered by EUMETSAT give scientists detailed and often unique information about the state of the Earth - its atmosphere, land surfaces and oceans. These observations form a key ingredient in weather forecasting and the analysis of climate and the environment, as well as in a wide range of other applications related to industry, biodiversity, public health, crisis management and natural or man-made disasters. 
By ensuring reliable satellite services and delivering high-quality operational meteorological products to our main users - the national weather services of Europe – EUMETSAT contributes in a real way to the economic growth in countries, and helps save lives and property. 

The EUMETSAT’s 25-year strategic plan embraces the following priorities: 

· Ensure continuity of, and consolidate, the operational meteorological and climate observing facilities with adequate satellite and ground infrastructure, and user services; 

· Ensure that the European contribution to global operational satellite systems is optimised so that the global system meets the needs of Europe and contributes effectively to the requirements of World Meteorological Organisations. 

· Provide additional services in meteorology, climate and environment for Europe; 

· Contribute to the alleviation of the impact of weather related natural disasters; 

· Provide data for use in improved management and preservation of the Earth's resources to complement environmental policy; 

· Extend the user base for EUMETSAT missions through collaboration in research activities and support for training; 

· Provide assistance to developing countries in both Europe and Africa in the exploitation of EUMETSAT data; 

· Strengthen EUMETSAT’s role in international fora by acting as an authoritative European voice on climate and environmental monitoring; 

· Facilitate the identification of future needs for satellite data services; 

· Establish bilateral and multilateral agreements to access relevant data from non EUMETSAT missions; 
OPERATIVE FUNCTIONS-In the first quarter of the 21st century, EUMETSAT will build upon its capability, capacity and experience in operational meteorology and climate as well as associated environmental monitoring, including the oceans, the atmosphere, the biosphere and natural disasters. Through its activities EUMETSAT aims to be Operational Satellite Agency of choice for European Earth Observation Programmes in the fields of meteorology. 
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Utilising specialist expertise from the Member States, SAFs are dedicated centres of excellence for processing satellite data and form an integral part of the distributed EUMETSAT Application Ground Segment. 
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Each SAF is led by a consortium of organisations under the guidance of a National Meteorological Service. The research, data and services provided by the SAFs complement the standard meteorological products delivered by EUMETSAT’s central facilities in Darmstadt, Germany. EUMETSAT supervises and coordinates the overall activities of the SAF network and the integration of the SAFs into the various operations within the EUMETSAT Application Ground Segment. SAFs currently use data from both meteorological satellites in geostationary orbit as well as from polar-orbiting satellites. 
There are currently 5 SAFs in the initial operations phase: 

· Support to Nowcasting and Very Short Range Forecasting 

· Ocean and Sea Ice 

· Climate Monitoring 

· Numerical Weather Prediction 

· Land Surface Analysis 

And a further three under development: 

· Ozone Monitoring 

· GRAS Meteorology 

· Support of Operational Hydrology and Water Management 

The SAFs help deliver a variety of benefits including: 

1. Improvements to short-range forecasting of severe weather hazards 

2. Support to the aviation, agriculture, construction, gas, water and electricity industries 

3. Better understanding of the causes and effects of pollution of the upper atmosphere and the depletion of ozone 

4. Early warning of hazards 

5. Better data for climate monitoring 

6. Improved information for land use, ecology, disaster monitoring and agricultural forecasting 

7. Benefits for sea transport, fishing and offshore industries 

8. Improved data for input to Numerical Weather Prediction and the availability of user software packages for operational applications 

9. Improved software packages and near-real time and offline products

IV. Conclusions and recommendations – strategies on specialized regional services
· The present day weather services rely largely on world wide terrestrial and space based observation systems, fast telecommunication and reliable numerical weather prediction model production. In region RAVI good quality observational, satellite  and numerical weather prediction data and products are available in all/most (?) national services. Most of the services are well equipped with information technology to produce the standard service products from the available data from the specialized centres. However, in some countries the technology is not yet adequate to utilize these data to provide a full range of services. 
· The quality of numerical weather forecasts has increased steadily yielding predictability up to about 7 or 8 days on deterministic forecasts in Europe. Probabilistic forecast products are emerging and enable better assessment of the likelihood of extreme weather. Weekly and monthly forecasts from ECMWF have been available for some time and their reliability is improving. 
· In view of the short range mesoscale weather forecasting the proposal by EUMETNET on common multi-model LAM-EPS production is a desirable step forward. Localised high resolution numerical ensemble weather forecast data will become available in a few years time. With this data the likely hood of high impact weather events can be predicted more timely and at a local level. It is yet too early to say how the LAM-EPS production will be organized and what data will be available in RAVI countries once the operative production has started.
· The country level survey data should be now benefited to reveal more specifically what technological, methodological or other gaps still exist in basic weather service production and whether these caps confine to certain parts of the region. Once the survey is published and distributed, further surveys could be released e.g. to collect ideas and needs for better data sharing and data provision across the region.
· New post processed numerical products are emerging and many of them are especially useful for the assessment and prediction of high impact or severe weather. Further training is required to allow full use of these products at national services. 
· ECMWF and EUMETSAT contribute significantly to training of meteorologists by organizing and supporting training seminars. Further training is required for the development of probabilistic products using e.g. EPS data and to work with customers to design specific severe weather related products and services. 
2.6 Strategy of JRC (Joint Research Centre): Institute for the Protection and the Security of Citizen

STRATEGIES-The mission of IPSC is to provide research-based, systems-oriented support to EU policies so as to protect the citizen against economic and technological risk. The Institute also continues to maintain and develop its expertise in information, communication, space and engineering technologies in support of its mission. The strong cross-fertilisation between its nuclear and non-nuclear activities strengthens the expertise it can bring to the benefit of customers in both domains. 

In order to help safeguard EU citizens against damage caused by natural disasters, human activities or criminal fraud, IPSC maintains and develops expertise in technologies relating to information and communication, space, and engineering. The Institute’s scientific and technical services cover the full cycle from the conception of a new policy, through support in its development and implementation, to the monitoring and evaluation of eventual results. Added benefit derives from the ability to call on the expertise of network partners and collaborating research establishments throughout the EU. 

KEY COMPETENCIES: Support to external Security, Agriculture and Fisheries, Hazard Assessment, European Laboratory for Structural Assessment, Traceability and Vulnerability Assessment, Econometric and Statistical Support to Antifraud, Sensors, Radar technologies and Cyber security
2.7 Strategy of EU-GMES (Global Monitoring of Environment and Security) 

STRATEGIES -GMES is a European initiative which will provide us with the tools to improve our environment and will help us keeping our planet safe and healthy. GMES, after its initial launch in 1998, and an exploratory period in 2001-2003 is now in its implementation phase providing governance and funding for research in the fields of science and technology associated with the observation and the understanding of the processes and phenomena of the terrestrial environment. GMES will mainly support decision-making by both institutional and private actors. GMES addresses the (potentially common) needs of public authorities in various policy areas, as, for example, in the case of information on land cover, which will contribute to prediction and management of floods, forest fires and crop yields, as well as monitoring of carbon sinks and sources in the framework of the Kyoto protocol. The Action plan outlines the necessary steps towards priority services during the period from 2004 to 2008.
GMES is most importantly about the provision of a more expansive and improved service portfolio and delivery mechanisms to an end user community within Europe. The services provided will be on environmental monitoring, forecasting and response (i.e. risk management through prevention, early warning and information), and will be provided by an integrated observational strategy (surface, remote and space based) feeding through into an integrated European modelling/forecasting system (risk based on ensembles to develop an improved and expanded product portfolio, together with increased resolution on a national scale) delivering a `tiered' series of services (regional pan-European, national and local through individual countries) to an end user community. 
The resilience of the service delivery process and the mechanism for delivery are of prime importance. The service delivery infrastructure will need to have full 24/7 functionality, together with full resilience, and will need to respect current national legal mandates in the provision of certain environmental services. It must also be recognized that the economic value of the GMES vision is realized most strongly by providing and improving forecasting services and products. These continue to provide advance warnings to allow time for preventative measures and mitigating actions. 

GOALS -GMES answers primarily to the needs of European citizens and general interest, which meet the requests of public institutions. These are necessary for the implementation of public policies at European or national level that deal with, for example, agriculture, environment, fisheries, or regional development, external relations and security. 
  

From these services of general interest, other customised interests can be addressed, such as: 

· Economic needs developed by the private sector as part of a commercial activity. In this case, “made-to-measure products” will respond to specific needs either from a group of economic actors or at individual level. 

· Numerous Non-Governmental Organisations as well as other private organisations active in the fields of development aid. 

OPERATIVE FUNCTIONS - The services provided by GMES can be classified in three major categories: 
· Mapping, including topography or road maps but also land-use and harvest, forestry monitoring, mineral and water resources that do contribute to short and long-term management of territories and natural resources. This service generally requires exhaustive coverage of the Earth surface, archiving and periodic updating of data.

· Support for emergency management in case of natural hazards and particularly civil protection institutions responsible for the security of people and property. This service concentrates on the provision of the latest possible data before intervening.

· Forecasting is applied for marine zones, air quality or crop yields. This service systematically provides data on extended areas permitting the prediction of short, medium or long-term events, including their modelling and evolution.

  

The widespread and regular availability of technical data within GMES will allow a more efficient use of the infrastructures and human resources. It will help the creation of new models for security and risk management, as well as better management of land and resources.

The two main management structures existing to date are the GMES Advisory Council (GAC) and the GMES Bureau. The GAC brings together the EU Member States, the Commission, ESA, and relevant other Agencies active in Earth Observation. It has the main role of maintaining and strengthening the "political ownership" of GMES.

  

V. Conclusions and recommendations – importance of GMES
· The GMES is a key program for the provision of new state of the art services in support of DPM. JRC which is also funded by EU is actively involved in GMES and will be one logical centre to provide many of these new services across the region.
· the WG should perform further analysis to explore more specifically what services will be emerging from GMES, and when, and to what extent these services will help meeting the goals of the Hyogo Protocol.
· It would be useful to construct a survey on various groups amongst the end users of high impact hydro meteorological services

· The WG could also start searching examples impact assessment of security services i.e. what methods are used, what impacts have been detected.
2.8 Strategy of the EU Flood Initiative- An EU policy on flood risk management
On 18/01/2006 the European Commission proposed a directive on the assessment and management of floods. Its aim is to reduce and manage the risks that floods pose to human health, the environment, infrastructure and property. Under the proposed directive member states would first need to carry out a preliminary assessment to identify the river basins and associated coastal areas at risk of flooding. For such zones they would then need to draw up flood risk maps and then flood risk management plans focused on prevention, protection and preparedness.
Between 1998 and 2004, Europe suffered over 100 major damaging floods, including the catastrophic floods along the Danube and Elbe rivers in summer 2002. Severe floods in 2005 further reinforced the need for concerted action. Since 1998 floods in Europe have caused some 700 deaths, the displacement of about half a million people and at least €25 billion in insured economic losses.

Catastrophic floods endanger lives and cause human tragedy as well as heavy economic losses. Floods are natural phenomena but through the right measures we can reduce their likelihood and limit their impacts. In addition to economic and social damage, floods can have severe environmental consequences, for example when installations holding large quantities of toxic chemicals are inundated or wetland areas destroyed. The coming decades are likely to see a higher flood risk in Europe and greater economic damage.
GOALS : On the basis of the discussions in the Council, the Commission proposed to move forward the European action programme through three distinct but closely linked components: 

· improving information exchange, sharing of experiences and the co-ordinated development and promotion of best practices, as well as increasing the awareness of flood risks through wider stakeholder participation and more effective communication. This includes the facilitation of information exchange on topics such as flood forecasting and flood risk mapping, involving stakeholders within the framework of the Common Implementation Strategy of the Water Framework Directive and of facilitating information exchange between researchers and practitioners on flooding (e.g. research projects like EFAS and FLOODsite). 

· a targeted approach to the best use of EU funding tools for the different aspects of flood risk managment, for example via the Common Agricultural Policy, the new Cohesion Policy, and the European Union Solidarity Fund. 

· the development of a proposal for a legal instrument on flood risk management. 

2.9 Strategy of GEO
STRATEGIES-The intergovernmental Group on Earth Observations (GEO) is leading a worldwide effort to build a Global Earth Observation System of Systems (GEOSS) over the next 10 years.
GOALS-GEOSS will work with and build upon existing national, regional, and international systems to provide comprehensive, coordinated Earth observations from thousands of instruments worldwide, transforming the data they collect into vital information for society.
OPERATIVE FUNCTIONS-GEOSS will yield a broad range of societal benefits, including: 
· Reducing loss of life and property from natural and human-induced disasters. 

· Understanding environmental factors affecting human health and well-being. 

· Improving management of energy resources. 

· Understanding, assessing, predicting, mitigating, and adapting to climate variability and change. 

· Improving water resource management through better understanding of the water cycle. 

· Improving weather information, forecasting and warning. 

· Improving the management and protection of terrestrial, coastal and marine ecosystems. 

· Supporting sustainable agriculture and combating desertification. 

· Understanding, monitoring and conserving biodiversity. 

VI. Conclusions and recommendations – status of GEO and GEOSS
· The concrete goals the practical outcomes of GEO and GEOSS are yet some what unclear, especially how they will complement the already existing structures and services.
2.10 Strategy of EURO-GOOS
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EuroGOOS is an Association of Agencies, founded in 1994, to further the goals of GOOS, and in particular the development of Operational Oceanography in the European Sea areas and adjacent oceans. EuroGOOS provides information regularly to the IOC-WMO-UNEP Committee for GOOS (I-GOOS), and to the GOOS Steering Committee (GSC). EuroGOOS is established with full recognition of the importance of existing systems in research and operational oceanography in Europe at national and European scales. EuroGOOS now has 33 Members in 17 European countries. 

The Global Ocean Observing System (GOOS) is an international programme preparing the permanent global framework of observations, modelling and analysis of ocean variables needed to support operational ocean services wherever they are undertaken around the world. GOOS is promoted by the following UN Agencies: 
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	Intergovernmental Oceanographic Commission (IOC)
World Meteorological Organisation (WMO)
United Nations Environment Programme (UNEP) and 

International Council of Scientific Unions (ICSU)



GOOS is sponsored by these agencies and GOOS was launched at the Second World Climate Conference in 1990. It provides the ocean component of the Global Climate Observing System (GCOS). 

Members of EuroGOOS co-operate to establish a concerted European approach to the following: 
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	Identifying European priorities for operational oceanography, promoting the development of the scientific, technology and computer systems for operational oceanography, and its implementation, assessing the economic and social benefits from operational oceanography 
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	Contributing to international planning and implementation of GOOS and promoting it at national, European and global level 



EuroGOOS activities are designed to collaborate with and maximise the benefits from existing activities in operational oceanography, promoting the integration of these activities within the framework of GOOS. Members of EuroGOOS collaborate and support the following groups of activities: 
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	Advancing European operational oceanography in GOOS 
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	Promoting development of European regional and local operational oceanography, taking into account the Modules of GOOS for the Coastal Zone, Health of the Ocean, Living Marine Resources, Climate, and Ocean Services. 
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	Promoting development of common European operational data procedures and services, including data quality control and data management for operational oceanography. 
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	Promoting research and pre-operational research which will solve problems relating to operational oceanography. 
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	Promoting pilot studies in GOOS operations, local, regional, or global. 
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	Promoting development of common European operational oceanographic services and products of maximum value to European Governments and Agencies, furtherance of European industries and service companies, and the protection of the environment and health in the European coastal and shelf seas.


2.11 Sub-regional strategies – Eastern Europe (Russia)
Specialized system of coordination and collaboration between divisions of Roshydromet and executive governmental authorities at federal and regional levels has been developed to provide timely information and warnings about disaster phenomena. Scientific and operative activities are underway at Roshydromet to elaborate different time-scale reliable forecasts, outlooks and warnings. 
Local specialists of regional divisions of Roshydromet use expert advice under consideration of regional physic–geographical features of local territory for warnings about possible occurrence of hazards and distribute the alert information via special channels of emergency information to executive authorities, including emergency, agriculture, health ministries and others. Emergency ministry branches act in accordance of elaborated plans, i.e. establish effective communication with general public, organizations and enterprises, perform preventing measures against hazards and liquidation of consequences of hazards. 

Regional and sub-regional projects and plans

Needs to build up scientific and technical capacity to improve early forecast and alert warning systems in Russia are fully recognized. Some positive steps in supporting of development of DPM strategy by Russian Government have been observed. 

Problems related to monitoring and prediction of weather hazards in order to reduce the vulnerability of the population and economical losses, recommendations for mitigation and adaptation for economies influenced by weather were comprehensively discussed during working days of the International Conference on the Problems of Hydrometeorological Security that taken place in Moscow, September 2006.  Scientists, specialists, representatives of governmental and business authorities from 31 countries have participated.  The Conference was mainly sponsored by Government of Russia, WMO, and RFFI.
The RSMC-Moscow is going to take part as a member in the Consortium for Small-scale Modeling (COSMO) both for operational and for research applications. PArticipation RSMC-Moscow as COSMO partner will provide capacities for improvement of local scale hydrometeorological warnings. International cooperation and collaboration between eastern RA-VI countries probably will be enhanced. 

Cross Boundary collaboration

Cooperation between Russia and Belorussia in the area of hydrology and meteorology and enviromental monitoring. In December of 2006, 10 years of cooperation was celebrated. The Strategy for Disaster Reduction has been elaborated within this cooperation. Its includes following strategic goals:

(a) The more effective integration of disaster risk considerations into sustainable development policies, planning and programming at all levels, with a special emphasis on disaster prevention, mitigation, preparedness and vulnerability reduction;

(b) The development and strengthening of institutions, mechanisms and capacities at all levels, in particular at the community level, that can systematically contribute to building resilience to hazards;

(c) The systematic incorporation of risk reduction approaches into the design and implementation of emergency preparedness, response and recovery programmes in the reconstruction of affected communities.

Action Program for the development of Commonwealth of Independent States

Conception of Hydrometeorological Safety for states — members of CIS (Commonwealth of Independent States) is elaborated under the Action Program for the development of Commonwealth of Independent States in connection with the appeal of General Assembly of United Nations Organization, Economy and Social Council of the UNO addressed to the World Meteorological Organization (hereinafter, WMO). WMO has been requested to contribute within the area of its competence into the actions undertaken at the international, national and regional levels aimed at rendering assistance and providing sustainable socio-economic development of countries and protection of lives and properties. 

The main task of the Conception is to provide the conditions that would promote the achievement of the required level and quality of the hydrometeorological services for the CIS member states, allowing to reduce the negative impacts from the dangerous hydrometeorological and/or heliogeophysical phenomena on the safety of human lives and properties, and also on normal functioning of the economy.

The Conception is meant for long-term perspective and based on the cooperation agreement in the area of hydrometeorology, accepted by the heads of CIS governments on February 8, 1992, in the model low “On hydrometeorological services”, adopted by  the Inter-Parliamentary Assembly of the CIS member states, and the Geneva Declaration of the 13th World Meteorological Congress. 

The activity of strategy plan of Hydrometeorological Safety for states — members of CIS is supported by contribution from local NMHS.

The Meteorological Network of CIS within framework of intergovernmental agreement is an East-European counterpart of EUMETNET. Main areas of activity of this union include coordination of observational network maintenance and development, joint research and capacity building cooperative programs, mutual exchange of hydrometeorological information, including emergency one to ensure the hydrometeorological security within region.

Initiative activity aimed at organization of voluntary climate services for NMHS. 

Roshydromet has prepared a proposal on organization of such climate services for the NMHSs of CIS in the North-Eurasian region. This proposal is to be discussed at the coming XVIII Session of the Intergovernmental Council on Hydrometeorology of CIS Member States (November 2006). 

The potential participants of the climate service are:

Hydrometeorological Centre of Russia, Moscow

Institute of Global Climate and Ecology, Moscow

Main Geophysical Observatory, S.-Petersburg

Russian Institute of Hydrometeorological Information – World Data Center, Obnisk

Droughts Center, Obninsk

Main Computational Center, Moscow

Main Radiometeorological Center, Moscow

Among priory directions of proposed activity of climate service the issue

“Monitoring and prediction of climate changes and related extreme weather phenomena” will be mainstreamed. Investigations about economic and social consequences of hazard events also are included in the preliminary programme of the climate service.

The activity of climate service will be supported by Roshydromet funds.

2.12 Sub regional strategies - Central – Europa

German Committee for Disaster Reduction (DKKV) within the International Strategy for Disaster Reduction (ISDR)

The DKKV is the national platform to the disaster precaution in Germany. The specific roles are (1) to be a mediator to international, in the area of the disaster precaution transact organizations and initiatives and (2) to act as a competence centre for all questions of the national and international disaster precaution.

The DKKV supports

· Specialized spreading research to the disaster precaution in other spezialised sectors as well as in politics and economics. 

· the spreading of the knowledge of the disaster precaution on all levels of the educational area. 

The DKKV demands

· the conversion of the available knowledge to the disaster precaution in policy, economy and administration 

· the advancement of a specialised covering and land-covering co-operation in the operational disaster precaution. 
· the development of media strategies for the promotion and strengthening of precaution consciousness in the society.

The United Nations University, Institute for Environment and Human Security

The United Nations University created the Institute for Environment and Human Security (UNU-EHS) to address risks and vulnerabilities that are the consequence of complex - both acute and latent - environmental hazards. It aims to improve the in-depth understanding of the cause effect relationships to find possible ways to reduce risks and vulnerabilities. The Institute is conceived to support policy and decision makers with authoritative research and information. 

UNU-EHS is supported by the German Federal Ministry of Education and Research and the Ministry of Science and Research of the State of North Rhine-Westphalia, both dedicated to promoting sustainable development and advancing human security. 

UNU-EHS’ research and training activities in its initial 2004-2005 biennium focus on flood plains, deltas and coastal zones, with emphasis on urban agglomerations. Drought and its impact on rural communities will be an added priority from 2006 onwards. 

Established by the U.N. General Assembly in 1973, UNU is an international community of scholars engaged in research, advanced training and the dissemination of knowledge related to pressing global problems. Activities focus mainly on peace and conflict resolution, sustainable development and the use of science and technology to advance human welfare. The University operates a worldwide network of research and post-graduate training centres, with headquarters in Tokyo. 

For more information:www.unu.edu 

3 Examples of Programs, Projects and Best practices
3.1 GMES - EURORISK

In GMES Systems and services for the integrated management of risks are being developed within the so called EURORISK framework consisting of two complementary projects: PREVIEW (2005-2008) funded by FP6 and RISK EOS (2003-2008) funded by ESA (?). EURORISK aims at developing through EU-funded concerted projects a complete set of services in support of early warning and disaster prevention  
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Figure 4. A schematic presentation of the relation of activities and projects within EURORISK 

PREVIEW, European Commission FP6 Integrated Project with an European team  of 58 partners from 15 countries has been set up to develop a set of dedicated services within 45 months. PREVIEW is co-ordinated by INFOTERRA France under the EURORISK Consortium, a multi-disciplinary European Team of committing Actors of the domain: Civil Protections and Environmental Bodies; Scientific communities and Service operators, at national and regional level, for Meteorology, Hydrology, Seismology, Vulcanology and GIS services based on Space data; and Industry. The project is organised around a core team of partners coming from 6 countries and from European organisations, leading all the project activities according to a common methodology and performing the necessary transverse actions to ensure the harmonisation, the standardisation and the global and long term view of the resulting services. 
The scientific community, operators and industry are working together with the expertise of main end-user bodies (Civil Protections) to put in place operational services.

GOALS: PREVIEW, a new set of SERVICES for natural and man made risk management aiming at: PREVENTING the risk, MONITORING the situation, ASSESSING the impacts
and CAPITALIZING on the experience
OPERATIVE FUNCTIONS are to assess the impact of: Flash & plain floods, forest fires, windstorms, man made risks, landslides, earthquakes and volcanoes.
3.1.1 PREVIEW - Wind storms 
Wind storms aims at a web based service offering regularly updated forecasts of wind strengths and directions, and windstorm climatology information for sites across Europe. The needs and the requirements among users are to have access to timely information on potential windstorm hazards and impacts, both in the long-term for strategic planning and in the near future for immediate civil protection. The work within the windstorms platform is aimed to get closer to this objective. 
The aim is to provide a tool for decision-support through the entire risk management cycle. Prediction of severe windstorm events is inherently uncertain, and the windstorms warning service is designed around the latest ensemble forecast technology to provide the best possible estimates of windstorm risk. Ensemble forecasts are designed for estimating probability, and by combining outputs from 6 leading ensemble systems the windstorms service aims to provide the best possible assessment of risk between 1 and 5 days ahead. Forecasts are provided for a large number of specific locations across the north and west of Europe so that civil protection officers and emergency planners can obtain information specific to their areas of interest. 

Risk Management requires planning around long-term risk assessment as well as short-term warnings and preparedness. The windstorms service includes an analysis of windstorm events over the past 40 years for the same set of sites across Europe. Data from this analysis allows estimation of local frequency of severe windstorm events for: Planning of infrastructure Assessment of the latest warnings in a historical context.

3.1.2 PREVIEW - Forest fire danger indices
The goals of the project are to serve regional, end-user specific requirements by: developing high-resolution fire risk-assessment methods and indices in Finland (Boreal forests) and in France (Temperate and Mediterranean forests) verifying the consistency between forest fire danger indices of the National Meteorological Services and the Europe-wide methodology The service deliverables will complement the existing European Forest Fire Information System – Danger Forecast, operated by the JRC. 
Forest Fire Danger Indices anticipate risk in monitoring and predicting fire danger. The indices are based on high-resolution meteorological input data (provided by weather radars and other observation types) and forecast model output. The underlying approach is to exploit meteorological information as fully as possible to model soil water content, biomass condition and the fire danger via meteorological indices like the Fire Weather Index (FWI). 
JRC is in charge of the refinement of calibration methodologies of Fire Danger Indices over Europe. This includes spatial and temporal stratification, selection of danger indices to be tested, and analysis of the performance of the indices. Météo-France is in charge of downscaling the FWI over the Mediterranean and temperate areas. Finnish Meteorological Institute charge of the evaluation of the special features of risk indices for Boreal and refining of the FWI methodology over Boreal areas. As a result, an extended two layer system is foreseen, including a general European layer (with a current resolution of 50 km),_and higher resolution national layers (with resolutions of the order of 1 – 8 km).
3.2 GMES relevant Met Office capabilities

Tropical Cyclones:

Tropical cyclone forecast guidance is produced by the Met Office twice daily based on the forecasts from its global numerical weather prediction model. This guidance is issued to tropical cyclone warning centres around the globe. It is the responsibility of designated World Meteorological Organization (WMO) Regional Specialised Meteorological Centres (RSMCs) to issue tropical cyclone warnings and advisories to the public. The Met Office forecasts are one source of information available to these centres for use in the production of these warnings and advisories. 
Drought and excess rainfall: 

Seasonal forecasts are issued regularly for a number of specific areas where drought or excess rainfall can have severe social and economic consequences (e.g. the Sahel). These forecasts include predictions of wet season rainfall in several tropical regions. The predictions are made using a combination of statistical methods and forecasts from the Met Office's Atmospheric General Circulation Model (AGCM). 

Regional Climate Outlook Fora (RCOF) have been set up by national meteorological services and development agencies to produce consensus seasonal rainfall predictions. Predictions are contributed by regional and international forecasting centres, including the Met Office. RCOFs produce forecasts for regions of Africa, South America and the tropical west Pacific. 

Health forecasting: 

The Met Office has been working with the Department of Health and NHS to develop an emergency workload forecast model as part of the Health forecasting project. Theses forecasts are developed using weather and infectious disease data among others. This project is currently on trial in the UK but could be rolled out to the international field if successful.

Land floods:
The Met Office has strong flood forecasting tools taking into account precipitation levels and previous soil condition (represented in the MOSES-PDM surface state model). Following the 2004 Boscastle flood the Unified Model’s resolution is due to be improved in 2005 to allow better forecasting of floods. Nimrod and Gandolf are the two Met Office nowcasting systems used for land-based flood forecasting. The main difference between the systems is that Gandolf only runs when convective cloud is detected. The STEPS project in association with BoM aims at creating an upgrade/replacement to Nimrod and Gandolf in 2005.

The Met Office expertise in flood forecasting has led to various capacity building projects abroad following devastating floods (e.g. Algeria, Poland) and European-funded projects to support European civil protection agencies (e.g. RISK-EOS, bid for EFDIP).

WMO VCP

Through the WMO Voluntary Co-operation Programme (VCP), the Met Office plays a major role in helping developing countries by providing training, equipment, information and expertise. 

The main aims of VCP are:
· Improved protection of life and property from the effects of natural disasters through the provision of sustainable services by developing country NMSs

· Rapid restoration of life critical services by NMSs whose countries have been affected by natural disasters or are emerging from conflict.

Projects for 2004/5 include MSG training, simplified media systems, fellowships and other training including Statistics in Applied Climatology course, use and interpretation of NWP in Africa, WMO programme for LDCs, Telecommunications, Iraq capacity building.

Locusts

The Met Office can provide all the meteorological data (temperature, humidity, wind speed and direction) necessary to understand the risk of locusts’ occurrence and their likely migration path. 

The Met Office is currently looking into providing meteorological expertise for the World Bank Emergency Project for the Eradication of Locusts in West Africa. Support to local NMSs and setting up an early warning system would be part of the project.

Volcanic Ash:

The Met Office is one of nine Volcanic Ash Advisory Centres (VAAC) around the world that are responsible for advising international aviation of the location and movement of clouds of volcanic ash. Using the NAME atmospheric dispersion model we forecast the behaviour and trajectory of the ash plume up to 24 hours ahead. We also provide daily graphical output of the spread of a potential plume for Iceland so that they are aware of the general wind flow and contingency routes that might have to be deployed before an actual eruption takes place. The Met Office has also developed and uses two satellite detection products for volcanic ash.

EMARC: the Environment Monitoring and Response Centre

EMARC was established as a specialist operational unit to provide a co-ordinated and rapid meteorological response to environmental incidents. The centre has been operational since 7 April 1999 and monitors phenomena such as volcanic eruptions and floods, giving advice and predictions to people affected by such events. The main tasks of EMARC are to: 

· provide storm-tide forecasting for both unusually high and low tides

· forecast the spread and deposition of radioactive or chemical pollutants following a release;

· forecast the spread of airborne viruses

NCOF: National Centre for Ocean Forecasting

NCOF is a collaboration between the Met Office, Plymouth Marine Laboratory, Proudman Oceanographic Laboratory, Southampton Oceanography Centre and the Environmental Systems Science Centre. Oceans cover three quarters of the world's surface, and in setting up NCOF at the Met Office's headquarters, the aim is to establish ocean forecasting as part of our national infrastructure of marine services. The centre will co-ordinate the nation's ocean forecasting activities, building on world-class research and development that is already well established in the UK.

Coastal flooding: 

The Met office runs a Storm Tide Forecasting Service which deals with coastal flood warnings. The main tool used is a surge model, developed by the Proudman Oceanographic Laboratory (POL). This model runs as part of our operational suite in the NMC and is maintained by POL. The surge forecasts are very reliant on the mesoscale model providing good wind forecasts, especially in extreme conditions and over sea areas.  The Met Office also runs global and regional wave models.

Marine pollution:

We provide meteorological advice in the event of marine pollution incidents in UK waters, like oil spillages. Using wind, current and wave data we advise on where the spillage is likely to spread to, so the emergency services can take precautions.

Airborne diseases:

We provide a response to the airborne spread of diseases and took an active part in assessing the likely spread of the Foot and Mouth virus during the 2001/2 outbreak. Currently our dispersion team, using the NAME dispersion model is involved in looking at the potential airborne spread of the bluetongue disease from Africa where it is endemic to Europe. 

Chemical and Nuclear pollution:

PACRAM and CHEMET are two national services which provide our response to atmospheric pollution events, whether nuclear or chemical. They provide the emergency authorities with meteorological forecasts, advice and specialist services in the event of a nuclear or chemical release into the atmosphere.

The most likely cause of a nuclear release into the atmosphere would be another Chernobyl-like accident at a power station. We can provide forecasts of the dispersion of any release into the atmosphere and assess the risk of the pollution using NAME.

We also now offer stand-alone computer programs to industry to allow them to make immediate forecasts of where accidental emissions may go. This helps significantly in handling accidents on the site, and for providing the workforce with vital safety information. 

Windstorms

The Met Office is leading the Wind Storms element of the EURORISK-PREVIEW FP6 IP, and will develop ensemble-based products that predict the risk of damage from extreme windstorm events across Europe. The project is currently in the initiation phase. It will last until 2008. The main beneficiaries will be the civil protection agencies of Europe. 

Miscellaneous services:

We provide ad hoc crisis response services to DFID (mostly on good will) as well as forecast services to AlertNet, a web-based service delivering a wide range of disaster related tools and data feed to TropicalStormRisk.Com. Forecasts are currently provided for South Asia and Darfur. 

3.3 Cross-Boundary Exchange of Severe Weather Warnings in Europe

At its 13th session from 2 to 10 May 2002 in Geneva Regional Association (RA) VI adopted a resolution on bilateral exchange of severe weather warnings in RA VI (Res. 7.1/1 (XIII-RA VI) which aims at setting up simple procedures for the exchange of warnings among neigh-bouring countries, taking into consideration language differences. 

The Subgroup on Regional Aspects of Public Weather Service initiated this project in April 2003 and appointed RSMC Offenbach as the co-ordinating centre for the test phase of the project. The pilot project ended at the end of 2005. Germany, Austria, Czech Republic, France, Hungary, Italy, Slovakia, Slovenia, Switzerland were involved. 

Results:

· Between July 2004 and June 2005 more than 6000 warnings were exchanged.

· Exchange of fax in bilingual form, email + WorldWideWeb, text bulletins.

· A warning issued by a meteorological office is helpful for the neighbouring offices in severe weather situations. 

· Only severe weather warnings should be exchanged.

· The exchange of warnings should be automated as much as possible.

· The language problem has to be solved.

· The method should be simple and fast.
Current status of the cross-boundary exchange:

· The exchange of warnings has been expanded and upgraded

· Helpful ex ante cross-boundary discussions about severe weather events in the alpine region (internet forum); internet platform with warnings issued by the met advisory centres concerned (Meteorisk)

· More intensive ex post exchange of views on severe weather situations

At its meeting in Pilsen, Czech Republic, (3-6 April 2005), the Subgroup made a number of recommendations for the further development of PWS in the Region for consideration by the RA VI Working Group on the Planning and Implementation of the World Weather Watch. The Association recognized that the Subgroup provided a valuable conduit for keeping the PWS community aware of the requirements and priorities of Members in the Region and encouraged it to continue its valuable work.
3.4 MeteoAlarm – a web portal for European severe weather warnings 

A new website designed to warn the public of severe weather across Europe was opened to the general public on the world meteorological day 23 March 2007. More than 20 European countries have co-operated to develop MeteoAlarm — an initiative from Eumetnet, the public European weather services network within the World Meteorological Organization.

MeteoAlarm using symbols and colour-coded maps to provide the latest warnings of expected severe weather for the next 48 hours over most of Europe. The information will help you help people for safe travel, or plan with any activity affected by severe weather. Each country is color-coded on the map to represent four levels of warning: red to indicate exceptional risk from dangerous weather conditions, down through orange and yellow to green, indicating that severe weather is not expected. 

The alert levels are published in a unified system with a clear relationship between the meteorological feature with possible damage and/or proposed behavior. The thresholds for these levels differ from region to region because for instance intense snowfall in the Alpine region causes less disruption and damage than in Lisbon. Meteoalarm is also a portal to link the users into the national warning systems: by clicking on the logo of individual weather services the user can visit websites of the respective national meteorological services for more detailed regional and local information.

The service concerns Europe, but is meant for everyone in the world and available in 17 languages. Not only will business and holiday travelers benefit, but also official organizations such as marine and mountain rescue services. People can use www.meteoalarm.eu to plan more effectively, businesses can prepare for how severe weather could affect their operations and emergency services will have up-to-date information close to hand. TV weather presenters in Europe may use the colored map to enhance extreme weather.

In the next phase the MeteoAlarm community need to deal with problem of the variety of practices and standards and how the severe weather warnings are issued by the NMSs / NMHSs in Europe, for example there are
· differences warning criteria (meteorological elements )

· differing threshold values

· different methods to assess the dangerousness of a severe weather event (fixed threshold values vs. climatology)

· differing time spans a (type of) warning is issued in advance

· differing colours to display the warnings on their web sites

· different languages when giving detailed warning information
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3.5 VARO a warning service for mobile vehicles

VARO service, developed in co-operation with road authorities and telecommunication companies and operated by the Finnish Meteorological Institute is a service for issuing timely road weather warnings for the main net work in Finland. VARO service is designed to help in route planning and its main purpose is to enhance road safety by delivering early information about adverse weather, road conditions, traffic jams, accidents to drivers on road as well as to the transport managers for planning the logistics of their vehicles. In 2007 VARO service was extended to the general public to be used by any driver registered into the service. 

VARO includes essentially three components: ‘VARO information’ which includes all relevant weather, traffic and road condition information needed for safe driving on main roads. ‘VARO route’ providing tools for route planning prior to getting on the road and ‘VARO notification’ which enables the driver to send observations of significant weather phenomeno or other information to VARO centre to be then sent to other users on road..

[image: image22]
Figure 5. The principle of end-to-end road weather warning system VARO (source FMI). 
3.6 Readiness shift and dissemination of early warning information of severe phenomena to authorities

As part of the duty forecasting activities of the core meteorological service at FMI, a readiness sift has been specified and practised during regular day time working hours. Experienced meteorologists are selected to work on this shift to evaluate likelihood of high impact weather, co-operate with other expert institutes concerning natural phenomena in general and to estimate need for additional resources required to handle increased work load during foreseen intensified situations. The readiness forecaster will give special attention to potentially dangerous natural phenomena occurring in Finland and in the neighbouring regions based on information available. Early warning information is disseminated via email and internet to government agencies and selected industries such as energy companies to prepare for measures to mitigate impacts. 
VII. Conclusions and recommendations – Lessons learned from’ best practices’
- MeteoAlarm: 

· Meteoalarm is made for the general public. It does not primarily aim at professional users who need more detailed spatiotemporal warning information as well as more detailed information about the intensity of the severe weather event

· Meteoalarm does not replace the warning systems of the NMSs / NMHSs

· Meteoalarm is no nowcasting-system, i.e. imminent weather hazards are not displayed

· the examples of best practices shown above highlight the status of development of modern end-to-end high impact weather services in region RAVI. The exchange of warnings between neighbouring countries and the Meteoalarm concept can be seen as a start for harmonising early warning practices at a regional level. 
· Probabilistic region wide products for early warning services are emerging. Examples given are the LAM-EPS based strong wind estimates by the WIND STORMS project and the EFI product by the ECMWF. Region wide numerical LAM-EPSs are best formed in co-operation with several NMC’s such as planned within EUMETNET. 

· These are indications that the role of some NMC’s will change in the future. Important roles would still be end product development, dissemination and consultation, keeping situational awareness on natural phenomena, performing risk assessment and delivering expert information on high impact weather. 
· The concept of Meteoalarm could in principle be adapted even at a global level under the co-ordination of WMO. A logical place for these warnings to appear would be the WMO severe weather information centre. 
· WMO to consider compiling a summary report on ‘official’ weather warning practices within each region. Initial information can be found from the country level survey.  

· WMO to consider sharpening the roles of RSMCs in provision of probabilistic data and products on high impact weather and natural phenomena and harmonising weather warning information within their sub-region. 

· Regional WGs to consider: Following the example of VARO service developed in Finland collect more examples of localised and timely end-to-end warning services world wide. Evaluate how such services could be expanded across administrative boundaries and even up to a regional level.

· The readiness shift concept could also be practised in a co-operative manner between neighbouring countries and/or in co-operation with sub-regional RSMC’s. Prospects for such co-operation to be evaluated by WMO regional associations.

3.7 GMES- European Flood Alert System (EFAS)

STRATEGIES- The benefit of EFAS is two-fold. First, EFAS should provide the European Commission with useful information for the preparation and management of aid during a flood crisis. Second, National Water Authorities should benefit from additional medium-range flood information that might contribute to increased preparedness in an upcoming flood event. EFAS is aimed at complementing national flood forecasting systems, not to replace them. The European Flood Alert System (EFAS) activity is at present in a development and testing phase at the European Commission Joint Research Centre. 

Since the beginning of 2003 the European Commission DG Joint Research Centre (JRC) is developing a prototype of EFAS in close collaboration with relevant institutions in the Member States. The JRC benefits from experience gained already during the European Flood Forecasting System (EFFS) project (Reggiani et al, 2004) financed by DG Research.

A prototype of EFAS for the Elbe and Danube catchments is expected to be ready and tested by 2006.

GOALS -The advantages of EFAS for the European Commission are 

· Overview of current flood situation in Europe for European Commission services

· Comparable results across Europe

· Fostering harmonised exchange of hydrological data and information in Europe

The advantages of EFAS for the National hydrological Institutes could be 

· Additional information on possible flood situations more than 3 days in advance based on different weather forecasts

· Interpretation of flood ensemble prediction system forecasts based on full sets of EPS 

· Increased exchange on flood forecasting issues and EPS research between the different institutes participating in EFAS. 

OPERATIVE FUNCTIONS - EFAS developed within the WDNH project, will be capable of providing medium-range flood simulations across Europe with a lead-time between 3 to 10 days. 

The Met Office has expressed an interest in running EFAS operationally at Exeter with HR Wallingford providing software maintenance and upgrades.

The risk management of floods is one of the initial (priority) GMES services which are mature enough to be converted to a European wide operational service delivery system before/by 2008.


 
3.8 GMES - European exchange circle on flood forecasting (EXCIFF)

The European exchange circle on flood forecasting EXCIFF main objective is to enable and facilitate the exchange of knowledge and experiences on flood forecasting, in Europe.
With the aim of helping achieve this goal, EXCIFF identified a need for setting an EXCIFF Internet site dedicated to flood forecasting information. 
Launch of the European exchange circle on flood forecasting - EXCIFF first of the exchange circles dedicated to flood management topics wished by Water directors Part of the initiative of the European Commission for an Action programme on flood management.
The EXCIFF website will have to enable better exchange of flood-related information between countries and between all stakeholders involved in the flood forecasting process.

GOALS - The EXCIFF website will have to enable better exchange of flood-related information between countries and between all stakeholders involved in the flood forecasting process.

The objectives of the EXCIFF website will be twofold: 
· to facilitate the exchange of information between flood forecasting actors 

· Allow exchange of documents related to flood forecasting practices 

· Give an overview of existing projects or co-operations related to flood forecasts 

· Allow exchange of existing flood action plans from international river commissions (Oder, Rhine, Moselle, Elbe, Danube, Meuse, etc) 

· Allow exchange of other relevant documents (national current practices reports, best practices documents, etc ) 

· Inform on EXCIFF activity 

· to ensure better provision of flood forecasting information to the end-users 

· Also the EXCIFF website will be visited by the general public or anybody interested by flood-related information. For that purpose, EXCIFF website should give access to various existing national web sites related to flood forecasting (giving operational information).
That will help gather various experiences with flood forecasting dissemination. 

For that purpose, EXCIFF links leading national or international centres or agencies, competent and operating in the topic (including meteorological and hydrological aspects).

It aims to allow those who have practical experience to pool their knowledge, and to help improve collectively competencies in flood forecasting in each European countries.
Furthermore, EXCIFF is able to function as a dynamic feedback forum for the European Flood Alert System initiative.

OPERATIVE FUNCTIONS

· To make an inventory of current flood forecasting practices in Europe including EFAS (European Flood Forecasting ) 

· To identify the needs to fulfil and the gaps to fill for European countries in view of improving flood forecasting 

· To identify the most important fields to work on in order to improve know-how in flood forecasting in Europe 
· To propose common concrete actions to carry out according to the defined needs and gaps
3.9 NORDMET-Nuclear emergency preparedness NKS 
BACKGROUND - The National Meteorological Services (NMS) in the five Nordic countries have for many years been engaged in nuclear emergency preparedness, – especially since the Chernobyl accident. Individually - the Nordic NMS have developed tools for describing the atmospheric transport and deposition of harmful substances being emitted as a result of such accidents. Tools like forward/backward trajectories, display of relevant meteorological parameters (e.g. precipitation) and results from atmospheric dispersion models - simulating in forecast mode the most important processes - have in all five Nordic countries been in operational use for many years. These services are of great value for the National Authorities handling the risk assessment in connection with nuclear accidents.
To have in operational mode a robust real-time preparedness system - including atmospheric transport models, systems for producing probability or ensemble forecasts, software for presentations of results and real-time back-up facilities - is a very costly. It was therefore regarded as beneficial to all parties to establish of an operational Nordic network among the meteorological services, as a fast back-up service and for a close co-operation concerning atmospheric emergency preparedness.
 Financial support to establish this back-up network has been given by  ‘Nordisk Kjernesikkerhets Forskning’ (NKS – Nordic Committee for Nuclear Safety Research). A  project  - ‘NKS-MetNet’ - was created and supported by NKS-B for the four year period 2003-2006.
OBJECTIVES - The overall aim of the NKS-MetNet project was to establish a network of Nordic meteorological services engaged in national nuclear emergency preparedness and response through operational real-time calculation of long-range atmospheric dispersion of radioactive material from accidental releases. 
The main objectives of the network is to:

· establish a Nordic web-based back-up facility for long-range atmospheric dispersion calculations - including exchange of real-time and forecast model results. This back-up system shall be fast, robust and simple.

· establish a forum for exchange of scientific information concerning atmospheric emergency preparedness modelling.

· perform two Nordic real-time exercises per year.

· link developments within the EU ENSEMBLE project to the needs expressed by the Nordic radiation protection authorities.
These aims have now to a large degree been fulfilled.

A NORDIC NETWORK FOR EMERGENCY PREPAREDNESS - The Nordic NMSs have decided that from the date - 01.01.2007 – they will be the responsible ‘body’ for the operational mode of this activity – and regard it as a ‘core activity’. This is a guarantee for the update and continued operational status of the system – and the deliverance of the products to the National Emergency Authorities – managing nuclear risks.  
MetNet Web pages - Each of the five Nordic NMS has established password protected Web sites where the most important products have been posted, (concentration fields for the harmful material and deposition fields for the same substances). Access to the Web sites has been granted to the national nuclear emergency preparedness authorities.
Harmonisation of graphical presentations - Since each of the Nordic NMS runs different dispersion models and rely on input data from different numerical weather forecast models, harmonization of the dispersion model results has been aimed for – but not strongly enforced. 
The models are developed under very different conditions, environments and infrastructures. This diversity is considered as one of the key assets of the network as the evidence mounts that a single model cannot pretend to be ‘good’ in all cases. There is a wide consensus, at least in Europe, that there is no such thing as ‘the best model’.

One of the significant factors here is that the graphical presentations of plumes from different systems - to be considered as a mutual backup - must be sufficiently close to each other from the user’s point of view to make the transition from one model to another seamless, instant and effortless.

4 WMO REGIONAL SPECIALIZED CENTRES 
4.1 RSMC Exeter - UK MetOffice

The Met Office based in the UK is one of the leading meteorological services in Europe and the world. It supports a large number of customers in Public Services, Civil Aviation, Defence, Industry and Commerce.  A wide range of weather information is provided on a range of scales, from site specific storm surge forecasts to global upper wind data for aviation. The Met Office is also a world leading organisation in Numerical Weather Prediction and Climate and Climate Change, and is involved in many collaborative research activities and projects. There is a continuing commitment from the Office to developing, promoting and delivering user driven services in the natural environment, and in working more closely with users to improve their decision making and risk management through better understanding of weather, climate and the natural environment.

The Met Office not only produces a huge range of weather forecasts for a wide range of purposes around the globe, but also provides predictions for the oceans, the dispersion of pollution, rainfall run-off, climate change and environmental parameters generally. The following provides summary information of the range of GMES relevant services and capabilities that the Met Office currently engages in. These are fully supported by underpinning scientific research to develop an improved and expanded range of environmental service tailored to the needs of an increasingly diverse end-user community. These services are delivered by a mature, fully resilient 24/7 operational delivery process.

The Met Office is one of 30 Regional Specialised Meteorological Centres (RSMCs) around the world. These centres carry out the functions required of Global Data Processing Systems at regional level. Having this role The Met Office has a WMO commitment to assist other national meteorological services for major international releases as part of the Environment Emergency Response (EER) agreement. EMARC works closely with other government departments, the International Atomic Energy Authority and Météo-France to respond to the threat of nuclear accidents worldwide and for Africa and Europe in particular.

The Met Office has two specialisations: one as a centre with geographical specialisation in Europe; and one as a centre with activity specialisation in the provision of transport model products for environmental emergency response.

We are therefore required to provide an interface to National Meteorological Centres (NMCs) by formatting and distributing the needs of our region; provide regional analysis and forecast products out to 48hrs; provide meteorological assistance to UN humanitarian missions; and to co-ordinate with other RSMCs, as appropriate.

The Met Office held a workshop for the first time in September 2001 to gain feedback on the products available from the Met Office. Emphasis was placed on how our products are used by forecasters. To build upon the advances made by the Met Office in recent years (NWP, PMS etc) and to improve our perception and clarity as an RSMC, a second RSMC Workshop was held at the new Exeter HQ in the spring of 2005 (March 7 -9).)

4.2 RSMC - Moscow

Regional Specialized Meteorological Center (RSMC) – Moscow is affiliated with the Hydrometeorological Center of Russia. Geographical responsibility area of the RSMC – Moscow encompasses the following countries: Albania, Armenia, Azerbaijan, Belarus, Cyprus, Georgia, Jordan, Poland, Romania, Republic of Moldova, Russian Federation (in RA VI), Ukraine, and the newly independent states of the former Yugoslavia. 
The Hydrometeorological Center of Russia provides specialized meteorological and hydrological services for the general public, executive state bodies, basic branches of economics, including transport, fuel-energy, agricultural, and defense complexes, and it also supplies hydrometeorological information in emergency situations related to either man-caused accidents or natural disasters. 

The Hydrometeorological Center of Russia receives, assimilates and further disseminates observational data from terrestrial meteorological stations, aircrafts, weather ships, drifting buoys, aerological stations, and satellites. The Main Computer Centre (MCC) of Russian Federal Service for Hydrometeorology and Environmental Monitoring is primarily responsible for technical support and automated processing of the operative hydrometeorological information. The MCC is a data-processing centre of RSMC-Moscow within the Data Processing Global System (DPGS) of the World Meteorological Organization (WMO). 
The computing facilities available at RSMC-Moscow consist of supercomputer, high capacity system for information storage, and other equipment. Upgrading of computational facilities is expected in 2007.) These IT resources enable:

(a) Preprocessing of observational data;
(b) Objective analysis and NWP models (Global and Regional Circulation Models) over the geographical responsibility area;

(c) Postprocessing of data including display in the form of charts, time-series, tables, as well as the generation of products in GRIB representation forms.
The operational prognostic activities of the Hydrometeorological Center of Russia have resulted in: 

· meteorological forecasts  at the local, regional, and global scales with the projection time varying from hours to season;  

· agrometeorological forecasts;

· aviation forecasts; 

· hydrological forecasts;

· marine forecasts. 

The forecasts are transmitted via telecommunication channels to users in the corresponding NMCs. The high speed INTERNET also provides possibility of linkage between RSMC-Moscow with the neighbour NMCs and other remote users. 
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Figure 6: New product available from RSMC – Moscow is  forecasts of dangerous weather phenomena with indication of potentially risk areas. Expected dangerous phenomena are plotted on maps Fig.1 (http://meteoinfo.ru/hazards_bull). (Sorry, for the current moment information is available only in Russian)
The main tasks of RSMC are aimed at:

· Providing the interface between WMCs and NMCs by formatting and distributing global products;

· Providing regional analysis and forecast products for 12–48 hours, for designated areas;

· Providing meteorological assistance to United Nations humanitarian missions, in the event the relevant associated NMC is facing an emergency or is in catastrophic distress and out of service

· Coordinating with other RSMCs as appropriate.
The activities at NMHS of Russia are aimed at fulfilling these general responsibilities. In relation to issue c), special attention has been paid to providing meteorological assistance to the members of the Commonwealth of Independent States in connection with the appeal of General Assembly of United Nations Organization addressed to the WMO. One of the primary tasks in this area is providing timely, reliable, and comprehensive information, forecasts and warnings about the dangerous hydrometeorological phenomena for each of the CIS member states, allowing to take timely and efficient measures for protecting human lives and properties and preventing possible damages for the economy.

4.3 RMSC – Offenbach
The Forecast- and Advisory Centre (VBZ) in Offenbach is responsible as "Regional Specialized Meteorological center" (RSMC) within the organisational structure of the WMO for the time-fair production of high-quality supraregional basis analyses and predictions for the range of European-North-Atlantic and Central Europe.

The zone of responsibility is : Austria, Belgium, Bosnia and Herzegovina, Bulgaria, Czech Republic, Croatia, Denmark, Estonia, Former Yugoslav Republic of Macedonia, Germany, Hungary, Israel, Finland, France, Latvia, Lithuania, Luxembourg, Norway, Portugal, Slovakia, Slovenia, Spain, Sweden, Switzerland

The output products should comprise: 

· Analyses and prognoses at the surface and/or in the free atmosphere for short, medium, extended and long ranges, for the tropical, subtropical and extra-tropical areas, according to the obligations of each RSMC and as agreed by the Regional Association; 

· Interpreted forecasts of specific weather parameters in map form or at specific locations (e.g. precipitation amounts, temperature, wind, humidity, etc), subject to agreement between Members, where appropriate;

· Guidance on storm-position and track forecasts for the areas affected by tropical storms;

· Climate analyses, long-range forecasts, onset, intensity and cessation of the rainy season(s);

· Environmental quality monitoring and predictions, such as UV-B;

· Results of forecast verifications and inter-comparison studies.

Beside this normal geographical specialization, the RSMC Offenbach has the broadened RSCM function: Provision of ultraviolet-index forecasts for Region VI (Europa).

DWD serves as Regional Specialized Meteorological Center (RSMC) for the provision of UV Index forecasts to the members in the WMO Regional Association Europe. 
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Forecasts of UV Index and erythemal effective UV dose
The German Meteorological Service (DWD) provides forecasts of erythemal effective UV applying the PROMOTE SCIAMACHY ozone forecast and based on the hourly results of DWD's global numerical predictions (GME, pixel distance 40 km) and the non-hydrostatic European system (LME, 7 km). A monthly climatology of aerosol optical depth derived from NASA MODIS values is integrated.
Figure 7. An example of the UV product from RSMC- Offenbach


The public is informed based on the recommendations of the Commission on Radiological Protection (SSK). DWD cooperates with the Federal Office on Radiation Protection (BfS) and the Federal Environmental Agency (UBA). More information at  http://www.uv-index.de (German: UV radiation impacts, forecasts, links) 
The functions of an RSMC also include the following non-real-time activities: 

· Assistance in the management of non-real-time data involving: 

· Assistance to the WMC in management and maintenance of non-real-time data, in particular by obtaining late and delayed observational data for its area of responsibility;

· Storage and retrieval of basic observational data and processed information needed to discharge the non-real-time responsibilities of the RSMC;

· Making non-real-time data available to Members or research institutes upon request;

· Development and refinement of new techniques and applications;

· Carrying out comparative verifications of RSMC products and making results available to all Members concerned;

· Regular exchange with other centres of information on techniques and procedures used and results achieved;

· Providing opportunities for training of personnel in manual and automated techniques;

· Continuously updating and providing, on request, a catalogue of available products.

VIII. Conclusions and recommendations – the role of RSMCs
· the Regional Specialized Meteorological Centres take various coordinative or supportive roles within their sub-region in providing basic weather and climate data and products. In addition the Centres have adopted specialised roles such functioning as a back up service for hydrology, in emergency situations, UV forecasts etc. UK MetOffice has started to evaluate its role and functioning as an RSMC by inviting member countries to discuss in more detail how the RSMC could best meet the needs of the NMSs in its region. It is obvious that overlapping of roles and activities exist between RSMC’s and for example the NWP-LAM consortia, the Nordic network for emergency preparedness (NKS), and the region wide coordination and service provision through EUMETNET ; EUMETSAT and the ECMWF.
· RSMC:s to identify disaster-prone areas in their  RA-VI sub-region, warrant particular attention or locations with higher vulnerability and risk levels; RSMC’s to concult and contribute to NMC’s needs for improvement in the timely warning systems  some of which could be
· Extension of hydro-meteorological networks with real-time capacity 

· Full integration of weather and climate information related to modelling and forecasting 

· Improvement in satellite observations, including rapid image processing and interpretation 

· Improvement in dissemination of forecasts down to community levels 

· Improvement of communication facilities and systems 

· Provision of enhanced mapping tools of disaster-prone areas 

· Use of advanced hydrological models for flood forecasting 

· Encouragement of training and education as well as exchange of know-how 

· Easier region-wide access to data and information through internet and other means 

· Improvement in forecasting of disaster phenomena and flash floods in the region 

· An evaluation of the roles and functions of the RSMCs could now be in place in the form of a common survey sent to the member countries of each sub-regional RSMC. WMO could also consider nominating an expert group to evaluate the roles of RSMCs with respect to the strategies and action plans of each WMO region. This evaluation could be done especially in view of strengthening capacities RSMCs to support NMSs in provision of end-to-end emergency services and to contribute to  disaster prevention and mitigation at national level . 
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	ISSUES TO BE DISCUSSED:

Activity and progress report related to implementation of the Natural Disaster Prevention and Mitigation programme (DPM) during the RA VI inter sessional period

DECISIONS/ACTIONS REQUIRED:

The Association is invited to consider the draft text relating to the above issues given in Appendix A and the draft resolution for adoption in Appendix B.

REFERENCES:

1.
Abridged Final Report with Resolutions of the Fourteenth World Meteorological Congress (WMO-No. 960)
2.
Abridged Final Report with Resolutions of the Fifty-sixth Session of the Executive Council (WMO-No. 977)

3.
Revised Implementation Plan of DPM Approved by EC L-VII
CONTENT OF DOCUMENT:

1.1.1.1.1 Appendices for inclusion in the general summary

A. Draft text for inclusion in the general summary of XIV-RA VI

B.
Draft Resolution 11/1 (XIV-RA VI) – Working Group on Natural Disaster Prevention and Mitigation in RA VI (Europe)



DRAFT TEXT FOR INCLUSION IN THE GENERAL SUMMARY OF XIV-RA VI
11.
NATURAL DISASTER PREVENTION AND MITIGATION PROGRAMME - REGIONAL ASPECTS (agenda item 11)

11.1
The Association recalled Resolution 29 (Cg-XIV) by which Congress (Geneva, May 2003) decided to initiate a major programme on Natural Disaster Prevention and Mitigation (DPM).  It noted that the Secretary-General had taken measures for the implementation of the new programme and established a Steering Committee on Disaster Reduction in March 2004.

11.2
The Association further recalled that EC-LVI (Geneva, June 2004) established the Executive Council Advisory Group on Disaster Prevention and Mitigation (EC AGDPM) as an effective framework for the coordination of natural disaster risk reduction matters and a continuous mechanism to review and advise on those matters on a regular basis.
11.3
The Association noted that EC-LVII (Geneva, June 2005) endorsed the recommendations of the First Meeting of the EC AGDPM (Geneva, March 2005) and adopted the Revised Implementation Plan of DPM Programme and the priorities proposed including several high-priority actions at regional level.  

11.4
The Association noted the focal points on natural disaster prevention and mitigation that have been nominated by the Permanent Representatives (PRs) from Region VI and invited those that had not yet nominated their national focal points to do so, as soon as possible.  The Association urged the national focal points to coordinate their activities with the WMO DPM Programme, to network at sub-regional level according to their different requirements and interests and stressed the need for an effective collaboration between the network of focal points and the RA VI Working Group on Natural Disaster Prevention and Mitigation (RAVI WG-DPM). 

11.5
The Association noted the significant contributions of WMO to the successful preparation and outcomes of the World Conference on Disaster Reduction (WCDR).  The Association recognized the benefits of this proactive participation as a result of effective coordination through crosscutting activities of DPM.  The Association acknowledged the WCDR outcomes reflected in the Hyogo Declaration and Hyogo Framework for Action (HFA) 2005-2015: Building the Resilience of Nations and Communities to Disasters provide a vehicle to expand the international recognitions of the importance of hydrometeorological information and services to disaster risk reduction.  The Association noted that HFA called for an integrated, multi-hazard approach to disaster risk reduction, providing five high priority action areas, including:

(a) Ensure that disaster risk reduction (DRR) is a national and a local priority with a strong institutional basis for implementation;

(b) Identify, assess and monitor disaster risks and enhance early warnings;
(c) Use knowledge, innovation and education to build a culture of safety and resilience at all levels;
(d) Reduce the underlying risk factors;
(e) Strengthen disaster preparedness for effective response at all levels.  
The Association noted that natural disasters were a major consideration for RA VI and acknowledged that WMO, Regional Association VI and NMHSs were in an excellent position to take a leadership role at international, regional and national levels, respectively, particularly in the second high priority action area, while also contributing to the other four areas.  The Association urged its Members to participate actively in the preparation of their national plans for the implementation to respond proactively to HFA.  The Association further urged the National Meteorological and Hydrological Services (NMHSs) to strengthen their links to the national disaster platforms and national emergency structures and authorities and strengthening of links with the regional activities related to disaster risk reduction.  

11.6
The Association acknowledged the DPM Programme office actions to execute the Revised DPM Implementation Plan and noted that with the highest priority, the DPM Programme is pursing:  (i) integration of cross-cutting activities of WMO Programmes to address systematically and sustainably priorities and gaps in DPM in WMO Regions; (ii) facilitation of strategic partnerships; and (iii) hazard mapping and risk assessment capabilities for hydro-meteorological hazards. 

11.7
The Association particularly noted that the DPM Programme in close collaboration with other WMO Programmes, technical commissions, regional associations, and the NMHSs has initiated three major projects.  These projects include:

(a) “Regional level DPM Assessments”– The goal is to identify systematically key hazards and to document capabilities (i.e., strengths and weaknesses), gaps and needs in WMO’s core areas of activities related to DPM in all six WMO Regions.  In addition to being a technical survey the surveys will also address: (i) how effectively the products and services developed through the WMO regional structures are integrated in the disaster risk management process for different hazards in the Region; (ii) the linkages of the WMO regional capacities with risk management structures; (iii) capacity building and training; and (iv) educational and public outreach programmes at the regional level.  The execution and coordination of the regional survey will be carried out through the RA VI WG-DPM.  The DPM Programme office will develop a survey and reporting template to provide to each of the Regional Associations’ Working Group on DPM;

(b) “Country level DPM Assessments” - The goal is to develop country profiles with respect to DPM related capabilities (i.e., strengths and weaknesses), gaps and needs on WMO’s core areas of activities and how effectively the products and services developed by NMHSs are integrated in the disaster risk management and emergency response process for relevant hazards in their respective country.  The DPM Programme office will develop a survey and reporting template and the execution of the survey to be coordinated through the DPM Focal Points designated by the PRs;

(c) “Mapping of DPM activities of WMO Major Programmes” - Develop a comprehensive matrix of DPM related activities of all relevant WMO major programmes to determine scope, synergies, gaps, redundancies and related budgets.  

The Association noted that the outcome of “Regional-level and Country-level DPM Assessments” as well as “Mapping of DPM activities of WMO Major Programmes,” will be compiled, reviewed, and utilized with the goal to identify clear goals and priorities for each Region and develop concrete projects, which can be built on the activities of WMO Programmes with a crosscutting approach to address these goals in a systematic and sustainable manner.  The Association noted that a set of DPM performance measures will be developed to ensure effectiveness of the WMO Programmes’ crosscutting activities.  The Association stressed the role of the RA VI WG-DPM in these activities, particularly related to providing feedback in development of regional survey template, coordination and completion of the survey, and working with the Secretariat to establish specific priorities and performance measures for the Region. 

11.8
The Association noted that natural disasters presented significant risk related to loss of life and socio-economic impacts in Europe.  The Association noted the 2002 summer floods in Central Europe, the tragic 2003 heat wave in Europe and the 2005 floods in most of Europe including South-eastern Europe, and the devastating droughts in South-western Europe.  It also recognized the critical role of NMHSs in disaster prevention and mitigation and noted the scientific lectures and discussions related to these issues [see XIV-RA VI/Doc. 18].
11.9
The Association noted the DPM Programme initiative, “Cataloguing of Hydrometeorological Hazards and their Impacts” to develop a standard methodology for collection of information about hazardous hydrometeorological events causing damages.  The Association noted its critical role to contribute to this activity by providing information for RA VI.

11.10
The Association noted that the DPM Programme, together with relevant partners would be initiating a project “Methodologies for Hydrometeorological Hazard Mapping and Risk Assessment,” to identify a portfolio of hazard mapping and risk assessment methodologies for hydrometeorological hazards.  The Association urged the Members to provide input and share their methodologies and experiences (including best practices) particularly related to hazards that posed most risk in Region VI. 

11.11
The Association noted the leading role of WMO in participating in: (i) the Global Survey of the Early Warning Systems requested by the UN Secretary General, in his report to the General Assembly “In Larger Freedom: towards development, security and human rights for all,” A/59/2005, 21 March 2005; and (ii) the Third International Early Warning Conference (EWC III) sponsored by the Government of Germany, to be held in March 2006.  In connection with the latter, the Association acknowledged the support of the Government of Germany.  
11.12
The Association noted the activity of the European Commission in Disaster Prevention and Mitigation.  The Association also acknowledged the various critical initiatives of the Members in the area of disaster risk reduction and emergency management, such as the establishment of National Platforms for disaster reduction, and their cooperation; the European Multi-service Meteorological Risk Awareness (EMMA), based on the Météo-France Vigilance system.  The Association stressed the need for strengthening the links between the WMO strategic goals and activities related to disaster prevention and emergency response to the various projects in the Region. 

11.13
The Association noted the critical need for WMO’s strategic partnerships with other organizations at the regional level.  The Association urged the strengthening of the strategic partnership between the hydrometeorological community and the disaster risk management community.  The Association stressed the need for new partnerships with other organizations in the Region based on their complementary roles and activities, and their value added towards advancing DPM goals for the Region.  The Association also urged that the NMHSs seek targeted partnerships at the national level and through participation in the National Disaster Reduction Platforms.  

11.14
The Association noted the development of the Web page of DPM [http:www.wmo.int/disasters].  The Association urged its Members to provide relevant information on their activities to the Secretariat to be included in the Web page to develop a reference page for the natural disaster risk management community.

11.15
The Association adopted draft Resolution 11/1 (XIV-RA VI), which established a Working Group on Natural Disaster Prevention and Mitigation.  The Association requested the Secretary-General to take the necessary measures, within the available budgetary resources, to support the activities of that group.

11.16
The Association noted the activities being developed by the DPM Programme and urged the Region VI Working Group on DPM in consultation with the president of the Regional Association VI and the WMO Secretariat to take adequate actions in the preparation of a regional plan to support the implementation of DPM Programme in the Region.

Draft resolution

Res. 11/1 (XIV-RA VI) – WORKING GROUP ON NATURAL DISASTER PREVENTION AND MITIGATION IN REGIONAL ASSOCIATION VI (EUROPE)

THE REGIONAL ASSOCIATION VI (EUROPE),

Noting:

(1)
Resolution 29 (Cg-XIV) — Natural Disaster Prevention and Mitigation Programme,

(2)
The Abridged Final Report with Resolutions of the Fourteenth World Meteorological Congress (WMO-No. 960), general summary paragraphs 7.4.1 to 7.4.21 and 3.4.1.23,

(3) Resolution 5 (EC-LVI) — Executive Council Advisory Group on Natural Disaster Prevention and Mitigation (EC AGDPM), 
(4) The Abridged Final Report with Resolutions of the Fifty-sixth Session of the Executive Council (WMO-No. 977), general summary paragraphs 11.1 to11.13,

(5) Abridged Final Report with Resolutions of the Fifty-seventh Session of the Executive Council (WMO-No. 988),
(6) The Revised Implementation Plan of DPM, 
(7) The outcome documents of the World Conference on Disaster Reduction (Kobe, Hyogo, Japan, 18‑22 January 2005), including the Hyogo Declaration and the Hyogo Framework for Action 2005-2015 (HFA): Building the Resilience of Nations and Communities to Disasters,
(8) That several NMHSs have established partnerships with disaster risk management agencies at the national and regional levels and their experience would be valuable for the formulation of DPM Programme,
CONSIDERING:

(1) That RA VI is exposed to various hydrometeorological natural disasters including floods, severe storms, heat waves, droughts, forest fires, avalanches, etc.,

(2) That natural disaster prevention and mitigation is a major regional concern for human socio-economic activities and environmental protection,

(3) That natural disaster reduction activities cover a wide range of programmes of WMO,

(4) That there is a need to establish an effective framework for support to regional activities on natural disaster prevention and mitigation to ensure that all gaps and needs are addressed in a prioritized, systematic and sustainable manner through a coordinated framework,

(5) That there is the need for adequate reflection of issues relating to natural disasters of hydrometeorological origin in the World Conference on Disaster Reduction, and follow-up events thereafter,
Decides:

(1) To establish a Working Group on Natural Disaster Prevention and Mitigation in RA VI with the following terms of reference:

(a) To consider natural disaster prevention and mitigation problems within the context of the specific characteristics and needs of the Region and then make recommendations and contribute for the preparation of appropriate and targeted regional plans of action;

(b) To identify and evaluate best practices at regional level on policy and activities related with natural disaster prevention and mitigation;
(c) To coordinate the exchange of information on current best practices at regional and sub-regional levels with the respective network of focal points in natural disasters;
(d) To propose/review regional contingency plans in case of emergency and disaster;
(e) To contribute to the establishment of mechanisms and partnerships of regional interest;
(f) To evaluate the necessity and priorities on capacity building at regional level and propose adequate actions;
(g) To contribute actively to the projects “Regional level DPM Assessments,” “Cataloguing of Hydro-meteorological Hazards and their impacts,” and “Methodologies for Hydro-meteorological Hazard Mapping and Risk Assessment,” proposing regional activities, methodologies and case studies;
(h) To propose mechanisms to coordinate its actions with other regional teams working in natural disaster prevention and mitigation, including networks of focal points, and complementary disaster risk reduction structures outside of WMO, etc.;
(i) To coordinate its activities with the WMO DPM Programme at the Secretariat; 
(j) To advise on how NMHSs can strengthen their linkages to the national emergency and disaster risk management and emergency structures in their countries, and in the Region. 
(2) To invite the following experts to serve as members of the working group:

	Priority areas of WMO DPM Programme
	Please describe your Regional Association’s activities related to each Priority Area. Please specify deliverables / timelines (begin, end date)/ other Working Groups of your Regional Association / partners (international, regional, national) / WMO Secretariat involvement / WMO Technical Commission involvement / etc.)
	Please describe the specific gaps and needs in this area that need to be addressed in your region.

	Strengthening NMHS participation in mainstreaming technical services of NMHS in the national disaster risk reduction plans and structures

a) Participation in governance and organizational plans and structures for DRR

b) Provision of expert advise on

i. Risk associated with hazards under NMHSs mandate
ii. Technical capacity needs for managing these risks in a sustainable way (e.g. hazard observing networks, operational forecast and warning capacities, etc)
iii. Inter-agency collaboration and capacity development in support of national DRR planning.
c) National legislation and organizational structures for DRR.

d) Participation in DRR activities and initiatives at the regional and international levels.
	Overall in RAVI many NMSs have advanced system, high level of know how and are technically  well equipped to support DRRplans and structures. Within RAVI there are several leading multinational centres as well to support DRR. 

Some nations have a well established co-operation between service providers, government agencies. .

Examples of legislation (Acts)  in  Slovakia, (similar legislation exists in many other countries)
- safekeeping against floods 

- ensuring security and preparedness during the floods

- national Preparedness Plan for Radiation Breakdown.

- state level operation during the crisis situations out of warfare and during the warfare. 

- Integrated Rescue System
b) iii. Examples from Slovakia: Administrator of course, local authorities of counties, towns and villages, Office of Civil Protection of the Ministry of Interior SR, Ministry of Defence SR, Ministry of Environment SR, Ministry of Agriculture SR, Fire Resque Corps of the Ministry of Interior SR, Nuclear Regulatory Authority SR, Public Health Authority SR, Ministry of Labour,Social Affairs and Family SR, data from international hydrometeorological centres, EUMETSAT, ECMWF.

- analysis of the national level survey will reveal the overall region wide capacities for monitoring systems, status of legistlation etc.. On these issues there was very little no region specific information available as yet.
	Despite the high level capacity of many NMSs in RAVI region wide harmonized procedures which cover the whole chain from provision of early warning data to the delivery of up to date timely and comprehensive risk assessment in support of DRR are largely still under a planning stage. 

For example:
It is necessary to improve governance, cost benefit studies should be promoted. A common methodology for those studies should be discussed and adopted.

Knowledge exchange on severe weather forecast methods should also be promoted as well as regional DRR initiatives to respond to the main regional problems.
b) ii. Slovakia: More meteorological stations, hydrological stations, meteorological radars, innovation of measurement technology, suistanable development concerning the quality of measurement hydrological profiles, modernization of information system and evaluation of methodology for nowcasting and seasonal forecasting, operational service. 

Slovakia: International exchange of alerts between NMHSs, as to the flood planes the bilateral agreements are negotiated with private companies about the relief, international activities connected to the DDR are coordinated by the Office of Civil Protection of the Ministry of Interior.

	Strengthening of capacities for provision of hazard data and analysis for risk identification, development planning, risk transfer mechanisms (for hazards under the mandate of NMHSs, see Annex 3)

a) Hazard metadata (e.g. in situ, satellites, etc)

b) Hazard data products (historical and real-time) 

c) Hazard analysis and mapping methodologies and tools

d) Cataloguing hazards with impact data (through partnerships with agencies involved in impact data collection and risk analysis)

e) Participation in sectoral risk assessment (through partnerships with relevant ministries and agencies such as agriculture, health, tourism, transportation, energy, etc)
	The RAVI activities in DPM are in their planning phase. In this planning we should take into account the existing data sources, agencies and centres that are already active in collecting e.g. hazard metadata: International re-insurance agencies such Swiss-Re (http://www.swissre.com/) and Munich-Re (http://www.munichre.com/) should be mentioned. They provide valuable up to date studies and overviews on hazards posing risk to economies world wide as well as statistics of extreme phenomena and their economic impacts.

Further information of Hazard databases can be found e.g. in http://www.intute.ac.uk/ 
	The main gap is the link between NMSs and impact data collectors. A better linkage could be achieved promoting at regional level a better linkage and the importance of including NMSs representatives in the teams responsible for the evaluation of the impacts. 
Need of data for very localized phenomena (tornados)
Need for EW service providers to have access to timely info on accidents, casualties, damages etc. for up dating risk assessment. 

	Strengthening of capacities for provision of operational hazard early detection and warnings (For hazards under the mandate of NMHSs, see Annex 3)

a) Hazard observation, detection and monitoring capacities

b) Hazard forecasting and warnings capacities

c) Development of effective warning messages for target users in DRR including the integration of risk and response information in warning messages through partnerships (e.g. Ministries, disaster risk managers and authorities, emergency response operators, media and the general public, etc.)

d) Distribution and communication of advisories, forecast information, and warnings under mandate of NMHS to key stakeholders (e.g. Ministries, disaster risk managers and authorities, emergency response operators, media and the general public)

e) Mechanisms to confirm receipt and feedback of warning products by the target user groups involved with DRR


	As already mentioned there are  in RAVI many NMSs regional centres with advanced systems, high level of know how and use of most advanced technology to provide operational hazard early detection and warnings in support of DRR plans and structures. 

Cross border and region wide exchange of warnings scaled according to agreed risk levels is emerging (see e.g. EMMA/MeteoAlarm or GMES-EURORISK-PREVIEW)
Most advanced systems also include dissemination of timely information to emergency response operators and citizens in high risk areas using secured internet or publicly available mobile services.


	To assure efficient observations network for forecast and detection of severe weather hazards.

To promote partnerships with adequate national organizations to enable NMSs to include in their warning messages risk information based namely in the specific vulnerabilities at local level (e.g. flash floods).
More wide spread multinational exchange of warnings needed across the region; procedures for harmonization of warning criteria, cross border consultation in issuing warnings, display and issuance of warnings for common sea areas.
Further development of advanced technologies for dissemination of EW info world wide.  E.g. develop code standards for mobile services. 

	Strengthening of capacities for provision of meteorological services in support of pre- and post- disaster emergency response and relief operations

a) Provide a full range of public forecasts, outlooks and warnings (e.g. Nowcast to seasonal forecasts)

b) Provide sector specific products and services as conditions warrant [e.g. transportation (air, land, marine), health, housing and shelters, air, water and food safety, etc]

c) Provide value added products based on remote sensing technologies (e.g. satellite)

d) Provision expert advice for development of emergency and evacuation planning

e) Exercising capacities through simulation exercises, drills and evaluations


	Many established good practices exist, but capacities vary across the region. Full evaluation of the situation can probably be provided through analysis of the NMS specific survey already carried out in spring this year. 
	Specific topics in a) and b) would be strengthen capacities in now casting and issuance of probability based long term forecasts. RAVI is a region with less skill in long term forecasts compared to many other regions. To strength capacities at regional level for medium and long range forecast.
There should be more support to and practice on sub-regional emergency exercises similar to those provide e-g- through EUMET practices 

	Enhancement and utilization of NMHSs products and services in decision-making processes through cooperation with other agencies

a) Technical organizations and agencies (e.g., meteorology, hydrology, ocean services, etc.)

b) Establishment of User driven services and functions of the NMHS

i. Identification of all appropriate user groups/segments involved in emergency planning, preparedness and response:

1. Ministries, disaster risk managers and authorities, emergency response operators, and media

2. Community-based programmes and agencies (e.g., Red Cross Red Crescent national societies, other nongovernmental organizations) 

ii. Development of collaborative agreements

iii. Effective communication with emergency responders, emergency operating centers.

iv. Effective communication with media and general public.

v. User feedback on all aspects of the NMHS products and services through periodic meetings and a proactive outreach program

c) Facilitation of NMHS partnerships with other agencies at national and regional levels for enhanced utilization of NMHS products and services

d) Establish performance and preparedness measures and metrics. Sustainable quality management framework

e) Enhancement of resources and infrastructure to provide products and services
	Information to be drawn from the national level survey before further analysis.
	It is always important to enhance the establishment of user driven services. This can be achieved trough the enhancement of partnerships at national and regional level with other organizations involved in DRM, namely civil protection authorities. 
Specific emphasis should be given to b) and e)

	Strengthening of education and training programmes and modules of NMHSs and their key stakeholders (e.g., ministerial, disaster risk managers and authorities, emergency response operators, media)

a) Internal technical capacity building, education and training of NMHSs staff

b) Joint technical training programmes between NMHSs staff and different target stakeholders (e.g. Ministries, disaster risk managers and authorities, emergency response operators, and media)

c) Mechanisms for efficient / effective information flow between NMHS and stakeholders
	In recognising the financial constraints for maintaining national levelö training programmes in meteorology the EUMETNET countries in RAVI have decided to strengthen a collaborative approach by investing on a common internet based traing forum (EUMETCAL) and developing new international training forums. There are several forums already functioning such as at the ECMWF, MeteoFrance, MetOffice, NOMEK etc. 
	A major need is training on severe weather forecasts and on how to inform public.

	Strengthening of public outreach programmes and materials

a) Educational modules and materials targeted at Media and general public (e.g., ministerial level, trainers, schools, etc.)
	<Information to appear later>
	To promote with WMO support education modules and materials.
Note: This material is practically missing in RAVI
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