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Background

Every year disasters cause significant impacts around the globe.  Disasters related to meteorological, hydrological and climate-related hazards such as floods, tropical cyclones, droughts, and heat waves are the most frequent and extensive geographically, resulting in the largest share of overall impacts.  Statistics from the Center for Research on the Epidemiology of Disasters (CRED) revealed that during the period 1980-2005, 7500 disasters caused by natural hazards worldwide killed over 2 million people. 

During this period, about 90% of all "natural disasters" were of meteorological or hydrological origin. These weather-, climate- and water-related hazards alone have accounted for 1.45 million loss of life and 900 billion US dollars (respectively 72.5% and 75% of natural hazards' impacts

Over the years, World Meteorological Organization (WMO,) a specialized agency of the United Nations, has acted as a authoritative voice for weather, water, climate and disasters of hydrometeorological origin, and has promoted the importance of prevention and preparedness measures, including risk assessment, early warning systems, and sectoral planning, to reduce the impacts of weather-, climate- and water- related hazards.  Through the networks of the National Meteorological and Hydrological Services (NMHSs) of its 188 Members, WMO coordinates the networks of Global Observing System (GOS), Global Telecommunication System (GTS) and Global Data Processing and Forecasting system (GDPFS), which enable provision of a wide range of products and services based on observations, monitoring, hazard analysis, forecasting and warnings at the national level.  Since its establishment in 1950, one of the core activities of WMO has been the consolidation of general requirements for global earth observations and the coordination of consistent, systematic and continuous collection and archiving of hydrometeorological observations. Furthermore, through establishment of standards, guidelines and procedures for data collection, quality control, formatting, archiving and rescue, WMO has assisted countries, through their NMHSs, to enhance their capacity in this area. WMO continues to work towards ensuring consistent data quality and accessibility across national boundaries for the purpose of improving risk management capabilities at the regional and sub regional levels. 

Through the WMO Global Observing System, operated by the National Meteorological Services, data are collected from 17 satellites, hundreds of ocean buoys, thousands of aircraft and ships and nearly 10,000 land based stations. More than 50,000 weather reports and several thousand charts and digital products are disseminated daily through the WMO Global Telecommunication System, which interconnects all meteorological centres around the globe. The WMO Global Data-processing and Forecasting System involves three World Meteorological Centres (WMCs) and 40 Regional Specialized Meteorological Centres (RSMCs). They are all operated by National Meteorological and Hydrological Services, ensuring cooperation at global, regional and national levels to process data and routinely providing countries with analyses and meteorological forecasts, supporting early warning capacities through the National Meteorological Services. In addition, WMO supports 30 Regional Training Centres, providing technical training for management and operations of NMHSs
Provision of Data and Forecast Products 
Through WMO’s Disaster Risk Reduction (DRR) Programme, which was established in 2003, a strategic plan has been developed to enable NMHS contribute more effectively to three components of disaster risk management including, (i) risk identification and assessment, (iii) risk reduction such as sectoral planning, early warning systems, and emergency preparedness programmes, and (iii) financial risk transfer mechanisms such as Catastrophe Insurance and Weather Risk Management markets. 

A fundamental requirement for development of risk assessment and financial risk transfer markets is the availability of historical and real-time systematic and consistent observations of hydro-meteorological parameters, complemented with other forecast products providing information on expected patterns of hazards from the next hour to longer time frames. This must be complemented with tools and methodologies for hazard analysis, mapping and probabilistic risk modelling tools. 

Hazard events are characterized by magnitude, duration, location and timing. Calculating the probability of occurrence of hazard events in terms of these characteristics is the key task in fully documenting the hazard component of disaster impacts. These defining characteristics provide a basis for extracting information on hazard frequency and severity from observational datasets. The fundamental requirement is the availability of, and access to, high quality historical meteorological and hydrological data. This requires:

· Ongoing, systematic and consistent observations of hazard-relevant hydro-meteorological parameters; 

· Quality assurance and proper archiving of the data into temporally and geographically referenced and consistently catalogued observational datasets; and 

· Ensuring that the data can be located and retrieved by users.

Risk characterization would require that hazard information be complemented with socio-economic information related to impacts of disasters.  Surveys and reports by UN and international development and financial institutions indicate that in most countries, the concept of risk identification needs to be mainstreamed in the development planning at policy to operational levels.  
Data Quality:
In 2006, WMO carried out an assessment survey to evaluate capacities, gaps and needs of the National Meteorological and Hydrological Services in serving different aspects of disaster risk management.  Of the 139 countries that participated in this survey, nearly 90% indicated the need for strengthening of their observing networks, capacities for maintenance of standard hazard databases and metadata, maintenance of sectoral disaster loss data and methodologies for risk modelling to support development planning in different economic sectors. Given the pervasive nature of hydro-meteorological hazards and increasing levels of vulnerability, ability to manage these changes will require continuing and renewed commitment to maintaining the observing networks, basic data, and hazard forecasting capacities needed for identifying and managing risks. Specifically, at the national level, many challenges remain, including:

· The need for modernization and/or installation of new automated hydrometeorological instrumentation and observing networks;

· Data-collection and management systems;

· Technical capacity and resources for maintaining observational networks;

· Data Rescue Programme to translate massive amounts of paper-based records into digital form;

· Ongoing quality control to ensure consistency and completeness of the records;

· Capacity to archive large databases; and

· Ensuring that the data are available to all users.

WMO is working with NMHS, their governments and other partners to provide technical assistance and know-how for the development of these capacities nationally.  Increasingly at the political level, countries are recognizing the importance of investing in hydrometeorological data as a national resource, and are consequently directing more resources to their National Meteorological and Hydrological Services. The international and regional development community, including the World Bank, regional development banks and bi-lateral donors are also recognizing the critical contribution of National Meteorological and Hydrological Services.  In this regard, there is increasingly investments in strengthening these capacities through supporting development projects involving modernization and maintenance of hydrometeorological observing networks, data rescue programmes, development of national data archiving and management systems and technical training of the NMHSs to support these activities at the national level to be able to meet these critical needs. 
Data Policy and Exchange:

Currently, efforts are underway to address limitations with respect to data quality and consistency, as well as availability and accessibility of relevant data for critical applications such as risk assessment on regional and sub regional scales that can support risk identification, risk reduction and risk transfer decision processes. The goal of the international Group on Earth Observations (GEO) is to ensure comprehensive and sustained earth observations. This initiative builds on, and adds value to, existing Earth observation systems by coordinating their efforts, addressing critical gaps, supporting interoperability, sharing information, reaching a common understanding of user requirements and improving delivery of information to users. This international initiative aims to establish a Global Earth Observation System of Systems (GEOSS) built upon existing capacities and new initiatives over the next decade. GEOSS is intended to achieve comprehensive, coordinated and sustained observations in order to improve monitoring of the state of the earth, increase understanding of its processes, and enhance prediction of its behaviour. Actions include appropriate data-access policies and legislation and measures to enhance the institutional capacity and operational services of their technical agencies such as the National Meteorological and Hydrological Services. Furthermore, through close national, regional and international collaboration and exchange of relevant data and information, all countries can benefit from enhanced understanding of the hazards and their impacts, and forecasting capacities, contributing to all aspects of disaster risk management.

Climate Research and Forecasting: 

Beyond historical and real-time observations, potential increase in the risks associated with the changing patterns of hydro-meteorological hazard linked to climate change, as reported in the IPCC’s Fourth Assessment Reports, further stress a more immediate need for information on the future trends of hazards into risk modelling estimates.
  Through the internationally coordinated World Climate Research Programme, a joint programme of WMO, UNESCO and ICSU (which underpins the IPCC Assessment Reports), efforts are underway improve climate models better quantitative information on the changing patterns of hazards from climate variability and climate change,.

Furthermore, there is need for increased climate research funding in areas with direct decision-making implication to ensure that latest scientific information is best utilized in decision-making processes. Development of these capacities should be considered as an investment towards enhanced risk management, climate adaptation and socio-economic development in disaster-prone countries.
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� IPCC’s (IPCC is a joint initiative of WMO and UNEP in 1988) Fourth Assessment reports on increasing frequency and severity of droughts, extreme temperatures, severe precipitation and severe storms.
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