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1.
Background

During the Second World Conference on Disaster Reduction (Hyogo, Kobe, Japan, 18-22 January 2005), 168 countries adopted the Hyogo Framework for Action 2005-2015 and identified five high priority areas of which the second stresses the need for “identifying, assessing and monitoring disaster risks and enhancing early warnings” as a critical component of disaster risk reduction.  Furthermore, the Hyogo Framework for Action stresses that disaster risk reduction must be addressed with an integrated and multi-hazard approach.  Following WCDR, at the 2005 United Nations World Summit (New York, September 2005), Governments requested the establishment of worldwide early warning systems for all natural hazards, building on existing national and regional capacities to complement broader disaster preparedness and mitigation initiatives.  

Significant initiatives worldwide have emerged to develop national and regional strategic plans for disaster risk reduction.  In particular, the report of the UN Secretary General, “In Larger Freedom: towards development, security and human rights for all,” A/59/2005, to the UN General Assembly on 21 March, 2005, requested the Secretariat of the International Strategy for Disaster Reduction (ISDR) to coordinate a Global Survey of the status (i.e., current capacities and major gaps and needs) of Early Warning Systems.  Guided by an ISDR Inter Agency Task Force (ISDR/IATF) working group, co-chaired by the World Meteorological Organization (WMO) and United Nations Office for Coordination of Humanitarian Affairs (OCHA), the report of this global survey will be concluded during the first quarter of 2006.  

From the perspective of WMO, this paper highlights aspects of issues and actions that are important for the international community to take into consideration in further development and delivery of an effective early warning system for natural hazards, and describes the role of WMO and the National Meteorological and Hydrological Services (NMHSs) in this area.  

2.
Culture of Prevention: Risk knowledge and early warning systems should be an Integral Part of Disaster Preparedness Measures.
Hazards are inevitable and can threaten everyone, but they tend to harder-hit vulnerable communities, especially those in developing and least developed countries.  In many cases, this situation sets back economies of these societies by several years, even decades, while causing irreparable damage to various aspects of their social and cultural lives.  From 1980 to 2005, over 7000 natural disasters worldwide have killed nearly two million people and have induced more than one trillion US dollars of economic losses.  During this period, statistics reveal that near 90% of events, 75% of people killed, and 75% of economic losses are related to meteorological and hydrological hazards or conditions. 
  2004 and 2005 have already been marked as two of the most severe years for such disasters.  These have ranged from severe tropical cyclone seasons in the Atlantic and the Pacific, to floods, droughts, forest fires, mud and landslides and other extremes around the world.  While the Asian tsunami disaster’s impact and devastation reached an exceptional level in terms of the scale of human loss and number of countries affected; hurricanes and typhoons in the Atlantic and Pacific have led to record-breaking economic losses. 

Early warning systems are indeed a critical component of disaster preparedness and already significantly reduce the loss figures.  While natural hazards cannot be prevented, actions can be taken to considerably reduce their impacts.  Such preventive or mitigating actions could include risk knowledge and early warning systems as an integral part of disaster preparedness measures.  

Traditionally, majority of efforts in disaster risk reduction have focused on post-disaster emergency response and recovery.  However, there is increasing international appreciation of the need for considerable shift from what could be largely considered as ad hoc, reactive measures to an integrative proactive culture of prevention.  Hence, preventive measures such as development of end-to-end early warning systems should be considered as an investment.  There is no doubt that further socio-economic studies would demonstrate more clearly the significant cost-benefits from investments in early warning systems.  While the available evidences overwhelmingly demonstrate the benefits of economic rationale of early warning systems, it is at the same time important to signify that there is appreciable lack of research-based information on socio-economic value of early warnings.  On this basis therefore, there is the need to conduct further studies which could in turn help in creating public awareness, and eventually assist in shifting policies and related investments from post-disaster recovery to risk management and prevention.  

It is on this basis that disaster risk reduction based on preventive measures such as early warning systems is crucial for achieving the United Nations Millennium Development Goals (MDG) and the Johannesburg Plan of Implementation adopted by the World Summit on Sustainable Development (WSSD).  

3.
Well-Functioning Early Warning Systems are a Fundamental Precondition in Disaster Preparedness

A fundamental precondition for national disaster preparedness is availability of well-functioning “end-to-end early warning systems” that deliver accurate information in a timely manner to authorities, risk managers and populations at risk.  Such systems must rely on:

1) Commitment, collaboration, coordination, and information sharing from international to local levels based on characteristics of hazards and their potential impacts;

2) Capacities for:

a) Observing, monitoring, and developing hazard forecasting and warnings;

b) Assessing the potential risks and integration of risk information in the warnings;

c) Distributing rapidly and reliably, authoritative and understandable warnings to authorities, risk managers and the population at risk;

d) Effectively preparing and responding to warnings at all relevant levels to minimize the potential impacts;

e) Educating the public and other stakeholders involved to enhance understanding of the potential risks and to enable them to take effective preventive and response actions.

4. Multi-Hazard Approach for the Development of Effective Early Warning Systems, Building on the Existing Capacities to Ensure Operational Effectiveness, Cost Effectiveness and Sustainability. 

It is essential that early warning systems (EWS) are available for all hazards, while ensuring operational effectiveness, cost effectiveness and sustainability of these systems over time.  Development and sustainability of effective end-to-end EWS is costly and resource intensive.  To this end, a multi-hazard approach would enable building on the existing EWS technical and organizational capacities and infrastructures of various partners, while realizing the synergies at different stages of end-to-end EWS process, including, 

1) Exploiting the maximum capacity of observational networks to observe multiple hazards when technically appropriate, 

2) Utilisation of technical operational regional and national warning centres and their services for multi-disciplinary multi-hazard modelling and forecasting capacities, when technically appropriate, 

3) Efficient and effective utilisation of the global telecommunication networks for dissemination of data and information on hazards with large scale impacts, 

4) Ongoing improvement of national dissemination (alert) and response mechanisms through their frequent use, and 

5) Cost-effectiveness and efficiency for maintenance of these systems.  

While these efforts have led to progress in different aspects of early warning systems, there still remain many challenges and gaps on legislative, financial, organisational, technical, operational, training and capacity building levels, to ensure that early warning systems are implemented as an integral part of disaster risk management strategies within a multi-hazard framework in all countries, particularly those with least resources.  The requirements and constraints in addressing these gaps need to be defined and prioritised and clear follow-up actions need to be identified and implemented through close strategic partnerships at international, regional and national levels.   

5.
Need for Strategic Partnerships and Coordination for Implementation of End-to-End Early Warning Systems

Over the years, specialised agencies of the United Nations (e.g., WMO, UNESCO and its IOC, ICAO, FAO, WHO) have worked extensively with their Members (through the relevant national agencies), to develop technical capacities for monitoring, detecting, and warnings of a wide range of hazards and their impacts.  Many other UN, international and regional organisations (e.g., UNDP, World Bank, UNEP, IFRC, OCHA, UNICEF, ADRC, ADPC and many more) have been working in the areas of disaster risk reduction such as legislative and development issues, vulnerability and risk assessment, national warning mechanisms, emergency preparedness and response planning, and public education.  To this end, these efforts have led to significant progress in different aspects of EWS, but many challenges still remain, which can be addressed through enhanced coordination and collaboration among key agencies at national, regional and international levels.  

In order to ensure further development of international efforts, it is necessary to work towards effective partnership, especially amongst international players.  This can be achieved through coordinated approach of many agencies to ensure:

1) A shift in national policies from post-disaster emergency response and recovery towards preventive and preparedness strategies;

2) Integration of risk information and early warning systems in the national and regional disaster prevention and preparedness policies;

3) Investment in the development of end-to-end early warning systems within a multi-hazard framework for efficient and sustainable effectiveness overtime; 

4) The strengthening and development of new strategic partnerships to ensure that warnings of hydro-meteorological hazards are fully integrated in the disaster risk reduction decision-process at all relevant phases to enable effective response at international, regional and national levels;

5) Reinforcement of infrastructures as well as organizational capacities, linkages and resources at national and regional levels in support of different stages of end-to-end early warning systems

6.
Roles of WMO and National Meteorological and Hydrological Services in End-to-End Early Warning Systems

Given the fact that weather, climate and water related disasters form considerable portion of natural disasters, it is important to stress the need for increased attention to development of early warning systems for hydrometeorological hazards.  The infrastructure already at the disposal of the World Meteorological Organization and the National Meteorological and Hydrological Services (NMHSs) would be of important help in further development of this international system.  Indeed, WMO, as a specialized scientific and technical agency of the United Nations, through the internationally coordinated network of the NMHSs of its 187 Members, 40 Regional Specialised Centres and three World Meteorological Centres has developed the global operational network for observing, monitoring, detecting, forecasting in support of national operational early warnings for weather-, water-, and climate-related hazards such as extreme temperature, severe storms, tropical cyclones, floods, droughts, avalanches and wildfires.  

At the level of infrastructure, various parts of WMO make contributions to effective early warning systems.  For example, the WMO Global Observing System enables the observing and exchange of extensive amount of weather, water, and climate data (collected through a variety of platforms), analysis and bulletins.  It also includes a constellation of dedicated operational geostationary and polar-orbiting satellites, as well as research and development satellites.  The WMO Global Data-Processing and Forecasting System (GDPFS) ensures the cooperation of world, regional and national centres to process data and provide routinely countries with analyses and forecasts, including early warnings of severe events.  The resulting data and information, as well as forecasts and warnings generated through the WMO GDPFS, are internationally exchanged through WMO’s unique and dedicated Global Telecommunication System (GTS)
, which is the 24 hours a day, every day of the year operational global network of telecommunication facilities and centres connecting countries and territories through their NMHSs.

With a strong commitment to enhancing capacities for disaster risk reduction, WMO recently established a major crosscutting Natural Disaster Prevention and Mitigation Programme.  In close coordination with NMHSs and through organization-wide coordination and strong strategic partnerships, this Programme ensures that WMO’s infrastructure as well as scientific capabilities and expertise, particularly related to hydrometeorological risk assessment and early warning systems, are integrated optimally in all relevant phases of disaster risk management decision-making at the international, regional and national levels.  As one of its highest priorities, WMO aims to improve and extend early warning systems for weather-, water- and climate-related hazards to all countries, particularly to those with least resources.  Among others, the Programme will support the development and delivery of multi-hazard approach to early warning systems as the method of choice to provide the best return on investment with regard to loss of life, infrastructure and property.  

It is the ambition of WMO to boost international actions to reduce the ten-year average fatalities from the period 1995-2004, related to natural disasters of meteorological, hydrological and climatic origin, by 50% during the period 2010-2019.  Based on available expertise, existing infrastructure and wealth of special and unique experience, WMO and National Meteorological and Hydrological Services will continue to contribute at national, regional and international levels to the following:

· Observing, monitoring and detecting of natural hazards related to weather, water and climate

· Data rescue activities to translate massive amounts of paper-based records into digital form 

· Hazard analysis and mapping in support of preparedness and response planning for hydro-meteorological hazards;
· Provision of weather-, climate- and water-related hazards data products and technical expertise with data analysis, in support of risk assessment projects and other disaster risk reduction applications;
· Modelling, preparing specialized forecasts and hazard early warnings in support of emergency preparedness, planning and response activities;

· Further strengthening the internationally coordinated network of NMHSs (i.e., Global Observing System (GOS), Global Data Processing and Forecasting System (GDPFS) and Global Telecommunication System (GTS)) in support of national early warning systems; 
· Contribution to development of preparedness and emergency planning through strategic partnerships between the National Meteorological and Hydrological Services and the national organizations and other stakeholders involved in the natural disaster preparedness/reduction process;
· Support to governance through legislation and adequate normative framework; 

· Capacity building, especially education and training on hazards and their impacts targeted at the stakeholders including disaster risk management authorities, media and the public.
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�	This information has been developed based on analysis of "EM-DAT: The OFDA/CRED International Disaster Database - www.em-dat.net - Université Catholique de Louvain - Brussels - Belgium." 


� 	WMO GTS is the backbone systems for global exchange of multi-hazard data and information, including all meteorological and related data; weather, water and climate analyses and forecasts; tsunami related information and warnings and seismic parametric data.  GTS is being actually enhanced to meet the needs of tsunami-prone countries around the Indian Ocean (end of work planned July 2006).
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