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WMO Background Material for the Development of Guidelines for Enhanced Participation of National Meteorological and Hydrological Services in Disaster Risk Reduction Coordination Mechanisms

Volume II: Roles and Upcoming Opportunities of National Meteorological and Hydrological Services in Different Stages of Disaster Risk Reduction
This draft as of 19 November 2007 is only for distribution among participants in the Expert Meeting on National Meteorological and Hydrological Services’ Participation in Disaster Risk Reduction Coordination Mechanisms and Early Warning Systems (Geneva, Switzerland, 26-28 November 2007).
This Volume II is complemented by Volume I on “Recent Developments in Disaster Risk Reduction and Opportunities for National Meteorological and Hydrological Services”. 
Case studies indicated in the yellow boxes are intentions and will be documented through consultation with country representatives. 

These Guidelines build on the conclusions from the Expert Meeting on National Meteorological and Hydrological Services’ Participation in Disaster Risk Reduction Coordination Mechanisms and Early Warning Systems, held in WMO Headquarters (Geneva, Switzerland) from 26 to 28 November 2007. 
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Introduction

The introduction will draw upon conclusions of Volume I. 
1.
Risk Assessment in Support of Prevention, Preparedness, Planning and Early Warning
Risks arise from the interaction between hazard exposure and the vulnerabilities that are present. Conventionally, risk is expressed as a combination of the hazard and the vulnerabilities involved (Risk = Hazard x Vulnerability x Exposure). 
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Figure 1. Risk factors: hazard (frequency, intensity), vulnerability (resistance, resilience), exposure
1.1.
Hazard Assessment

A hazard is a function of the natural and the physical conditions present that result in varying potential of e.g. droughts, floods, tropical cyclones, etc. Vulnerability is a function of the social, economic, and environmental factors or processes, which increase the susceptibility of a community to the impact of hazards. It is determined by the exposure of people to hazards and their capacity to cope.
A hazard is a potentially damaging physical event that may cause the loss of life or injury, property damage, social and economic disruption or environmental degradation. Hazards can include latent conditions that may represent future threats and can have different origins. Hazard events are characterized by their magnitude, location of impact, time of impact and duration.
Hazard assessment is a process that includes: (i) identification of the area of concern; (ii) gathering of required data on the hazard; (iii) data analysis; and (iv) mapping. Numerical modelling is, in addition to traditional methods and techniques, being increasingly used for hazard assessment due to the uniqueness of individual hazard events, whose characteristics can not be found in historical databases or patterns. 

NMHSs play a significant role in hazard assessment through monitoring, detecting, analysing, forecasting, development of forecasts and early warning. Hazard assessments are expressed in the form of probabilities, frequency distribution, which are often associated with categories that represent the magnitude of a particular event and represented in maps. They can also be expressed as scenarios to depict different categories or intensities.

1.2.
Risk Assessment

Risk assessment is a practice that is intended to determine the nature and extent of risk by analysing potential hazards and evaluating existing conditions of vulnerability that could pose a potential threat or harm to people, property, livelihoods and the environment on which they depend. Risk assessments are expressed as probability maps, scenarios plans, etc.

A fundamental requirement before carrying out risk assessments is appropriate knowledge of what the assessment is intended for and the potential users of the risk assessment results. Depending on the purpose and users, results can be packaged and communicated in various ways in order to suit user needs. 

Risk assessment has been carried out mostly on ad hoc basis in most countries. Risk assessments have predominantly focused on very frequent hazards that cause considerable impacts, for which there are relatively good databases and expertise (e.g. frequency and severity of droughts and floods, extreme temperatures, etc.). Moreover, the information generated covers, often, only a part of for example a country.  At national level, the understanding of existing and emerging patterns of disaster risk continues inadequate. In most cases, it is still largely based on perceptions and past experience drawn from major events. 

Risk assessment is the first essential step towards effective disaster risk reduction. A fundamental requirement for development of risk assessments 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. These must be complemented with vulnerability and exposure information as well as tools and methodologies for hazard analysis, mapping, sectoral risk assessment and modelling.

Identifying and understanding risks requires:

· Systematic and consistent observations of hazard relevant parameters;

· Quality control and proper achieving of the data into temporarily and geographically referenced and catalogued observational datasets;

· Capacity to locate and retrieve needed data and freely share data;

· Analysis, forecasting, modelling and mapping capabilities; and 

· Research to further the understanding of the hazards and update their changing patterns;

Besides the physical evidence, risk assessment takes into account the dynamics and variabilities that arise from processes and practices such as urbanization, rural land-use land cover change, environmental degradation and climate change. It is therefore a process that involves a range of physical, social and economic data and expertise.
Findings from 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 frameworks at policy to operational levels.  In the recent capacity assessment survey conducted by WMO, nearly 90% of the participating countries 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.

Risk information or evidence can influence policy formulation and development planning. It serves as foundation and motivation for the adoption of appropriate policies, legislation, and coordination structures to address disaster risk reduction. When associated with cost benefit analysis, it reveals the levels of vulnerability of societies or countries to natural disasters and so helps the cause for disaster risk reduction to compete for political commitment and resources with other development needs and priorities. Scientific evidence, particularly when associated with past experience plays a catalytic role for the adoption of appropriate mechanisms for disaster reduction. On the other hand modelling of risk can be used as evidence to instigate political commitment to disasters risk reduction without the need for experiencing a disaster in order to see the pertinence of disaster risk reduction. 

According to the recent WMO Assessment of DRR Capacities, only 39% of NMHSs provide services in support of development and housing, and 45% in support of land-use planning. This illustrates the still long way to go for hydrometeorological risk assessment to be incorporated at all levels of development planning.

Effective disaster management requires that the multiple causes that lead to disasters be identified prior to the occurrence of a disaster, particularly with respect to low frequency hazards for which there may not be a recent memory. After a hazard has struck, the causal factors tend to be more apparent and so need to be documented so that they can be avoided in the future.

Before a disaster, risk information can support the incorporation of disaster risk reduction and risk transfer measures into contingency and development planning. After the occurrence of a disaster, risk information can direct planning and reconstruction to higher levels of safety. This permits the avoidance of previous or existing levels of risk that can induce to more disasters. The notion of acceptable risk
 that needs to be updated regularly can be updated with evidence derived from risk assessments.

According to the IPCC fourth assessment report, climate change associated with global warming has the potential of bringing with it long-term shifts in mean weather conditions and the possibility of increased frequency and magnitude of hydrometeorological hazards. Such changes would reveal new vulnerabilities and create new patterns of risk. In order to understand the risks associated with climate change, there is need to increase research and the basic data that is inadequate in some parts of the world, particularly developing and least developed countries. In these countries Earth and Ocean Observation Systems need to be further developed and strengthened.

Risk assessment is an exercise that can not be done by a single entity as it requires the input of various disciplines and expertise. To be effectively carried out, it requires the clarification of institutional roles and responsibilities of the stakeholders involved. At national level stakeholders include the communities concerned, local governments, national governments, NGOs, the Private Sector, Research Institutions and donors who support risk reduction initiatives. Involvement of stakeholders and communities, in particular, ensures that their perceptions and coping mechanisms are taken into account. Stakeholders’ oriented assessments ensure that the results of the assessment will be more relevant to them and consequently more used.

At community level, risk information can be used to validate traditional or indigenous knowledge of hazards. When integrated into the traditional mechanisms, scientific risk information strengthens the capacities of local communities to deal with hazards. The challenge is to strike a balance between the scientific and the traditional knowledge so that the two are complimentary and not antagonizing. On the other hand documenting traditional knowledge, allows NMHSs to integrate it in their communication and dissemination processes. By so doing, people at local level identify themselves better with the information coming from the NMHSs.

At regional and international level, stakeholders include regional institutions and organizations, international bodies, intergovernmental bodies, NGOs and research institutions. 

The Global Risk Identification Programme (GRIP) is a consortium of agencies (United Nations Development Program, ProVention Consortium, Swiss Agency for Development Cooperation, UK Department for International Development, Norwegian Ministry for Foreign Affairs, U.S. Agency for International Development, Government of Japan, World Bank, Inter-American Development Bank, Munich Reinsurance Foundation, International Federation of Red Cross and Red Crescent Societies, Secretariat of the International Strategy for Disaster Reduction) whose objective is an improved evidence base of risk for disaster risk management decision making. The Programme has identified priority countries, in which risk is high, capacities are low, and in which the governments are willing to assess the risks as an input for risk management decision-making
. This involves:

(a) Capacity development: from local partners‘ capacities to development of international standards and methodologies to undertake risk assessments;
(b) Enhanced disaster loss data: development and promotion of tools and standards for damage and loss assessment, systematic organization of loss data into databases for analysis and use
;
(c) Risk analyses for risk management decision-support in high-risk countries, carried out by governments and local institutions with support by international agencies
;
(d) Demonstrations: In a few countries
, the GRIP will demonstrate that information on disaster risks and losses can be applied to improve risk management decisions and development outcomes. The specific decision contexts to be supported, such as those identified above, will be identified based on international, national and local priorities. Demonstrations will be undertaken with the explicit understanding that a multi-stakeholder client base agrees to participate and intends to use the risk analyses to inform the identified priority policies, plans and decisions. Governments and local institutions are the key partners, supported by international agencies as appropriate.

(e) Global risk update: Risk analyses will be compiled into a periodically-issued global risk update
. This update, which will be widely distributed, will contribute to a common understanding of disaster risk patterns and their causes globally. With each interation, the risk update will be increasingly based on high resolution analyses contributed by local, national and regional partners.
WMO, in collaboration with GRIP, is initiating national projects for risk assessment of flood, drought and tropical cyclone.  These projects involve a wide range of activities such as standardization of hazard databases and metadata, mapping and analysis tools as well as supporting national risk identification projects through facilitation of cooperation and capacity development of agencies involved in the process.  This initiative is complemented with ongoing improvements of regional and global flood, drought and tropical cyclone hazard and disaster impact databases.
2.
Risk Reduction

Risk reduction involves actions taken to reduce the overall risks associated with disasters.  Such actions would include short-, medium- and long-term sectoral planning, early warning systems, emergency preparedness and risk transfer mechanisms. 

2.1.
Sectoral Planning (medium to long term)
The economic and social impacts of weather, climate and water are tremendous and are growing. Today, up to 30% of developed country’s GDP is sensitive to weather, climate and water, while in developing and least developed countries, the corresponding share is even higher. 

With prospects of impacts caused by climate change, socio-economic activities and structures we depend on for food, water, shelter, energy, etc will be seriously disrupted. Under such a scenario, NMHSs have an essential role to play in the adaptation to and mitigation of climate change impacts.

Today, the services and products provided by the NMHSs such as weather forecasts, climate predictions, sector-specific climate services, and early warning, offer new opportunities for the application of weather-, climate-, and water information to help decision making that protects lives, economic assets and the environment and support governments in their efforts to improve the safety and well-being of their peoples, reduce poverty, increase prosperity and improve public health and security.  

Climatological databases of hydro-meteorological hazards are essential for hazard analysis and mapping, which are a critical input for assessment and medium to long-term sectoral planning for reduction of risk. In addition, climatological and real-time data are critical for development of new risk transfer markets and design of risk transfer financial tools (e.g. weather derivatives, cat bonds, crop insurance) to enable distribution of risk. 

Tools such as climate watches for extreme climatic events (heat and cold waves, drought, floods, etc.) have been effectively used in many parts of the world, e.g. South America, southern and eastern Africa, to anticipate and mitigate the negative impacts of extreme weather and avert disasters. 
The use of climate information and prediction services is improving decision-making in sectors such as agriculture, health, energy and tourism. For example, the quantity of precipitation and its timing that drives both the migration and spread of the parasite-carrying mosquito and the development rates of parasite that causes malaria has been used by authorities in Botswana to prepare for malaria outbreaks, by stockpiling needed medicines through use of climate predictions (malaria outlooks), which can give warnings with up to 6 months lead time. Effective use of such products in epidemic-prone regions would reduce the current malaria death toll of 1.3 million per year. Similarly there are numerous examples in agriculture, tourism and energy where tailored climate information is helping maximize opportunities for improved productivity and efficiency, while reducing the potential of disasters. The most common is the use of El Niño forecasts to anticipate impacts in sectors such as agriculture, water, energy and tourism. 
In most countries however, national planning is focussed on post disaster response and NMHSs’ contributions to disaster risk reduction are not well understood at senior government levels. A proactive approach to risk reduction and risk management needs to be based on the use of the best available weather-, climate-, and water.
2.2.
Emergency Preparedness

Effective emergency preparedness involves an array of actions that are taken before and in the aftermath of a disaster, that require the involvement of various stakeholders. Because of its multi-stakeholder and multi-disciplinary nature, emergency preparedness requires appropriate planning, coordination, accountability and allocation of resources. The existence of contingency plans and/or emergency response plans with clear indication of actions and roles of the various stakeholders is crucial. 

To be effective emergency preparedness requires risk identification, early warning and adequate public education and awareness, all of which are provided by NMHSs, to facilitate the understanding and ability to apply preparedness measures and respond positively to signals or warnings. Warning of hazard events must be issued to specific target groups with clear instructions about the most appropriate actions to be taken in order to avert loss. 

NMHSs play an essential role in the provision of evidence for preparedness action (e.g. risk hazard assessment) and response (e.g. early warning information). Similarly hazard assessment is crucial for the recovery and reconstruction phases.

A significant feature of effective preparedness is the appreciation and recognition of the authoritative source of warning information by those at risk. Through legislation, appropriate contacts and feed-back from the users or the population at risk NMHSs are increasingly being recognized by their role as providers of risk assessment information and early warning for preparedness purposes. 
More and more governments recognize the role of NMHSs in emergency preparedness. Where this recognition has been realized, NMHSs are enjoying greater government support through the passing of legislation and financial support. Good examples are France and Sri Lanka. 
2.3.
Multi-Hazard Early warning Systems

The second priority for action of the Hyogo Framework for Action, stresses the need for “identifying, assessing and monitoring disaster risk and enhancing early warnings” as preconditions for natural disaster risk reduction.  Availability of well-functioning early warning systems with an integrated multi-hazard approach that deliver accurate, reliable and understandable warnings, in a timely fashion to authorities, operational managers and the population at risk, is essential to enable early actions to prevent and to reduce the impacts of potential disasters. 

Efforts from the international to national level have led to the development of hazard-specific early warning systems that are in operation in various parts of the world. The effectiveness of these warning systems is however very variable in different countries.

In 2006, a report commissioned by the UN Secretary General in his report “In Larger Freedom: towards development, security and human rights for all” revealed gaps and challenges in the various components of an effective early warning system. Ensuring that early warning systems are integrated in disaster risk reduction strategies in all countries still remains a big challenge, particularly in those countries with the least resources. 

Effective early warning systems must be people centred and must integrate the following four inter-related components underpinned by effective governance and institutional arrangements, involvement of all stakeholders including local communities, consideration of people’s interests, needs, values and gender in a multi-hazard approach. As recognized by the Global Survey of Early Warning Systems, “weakness or failure in any one of the following components can result in failure of the whole system”: 

(f) Observing, detecting and developing hazard forecasts and warnings;

(g) Assessing the potential risks and integrating risk information in the warning messages;

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

(i) Emergency preparedness and response to warnings at all relevant levels to minimize the potential impacts.
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Figure 2. Coordination and collaborations 
Increased understanding of the inter-linkages between hazards has led to the notion of multi-hazard approach to early warning systems. This notion aims at increasing coordination, efficiency, cost effectiveness and sustainability of early warning systems, through building on and complementing existing early warning systems, infrastructure and activities of various stakeholders as well as strengthening cooperation among agencies involved in different stages of early warning for different hazards. This notion has been recognized and called for in various international fora that requested an integrated, multi-hazard, inclusive approach to address vulnerability, risk assessment and disaster management, including prevention, mitigation, preparedness, response and recovery.

Within a multi-hazard approach, the need for coordination of NMHSs with other agencies varies from country to country according to the capacities and mandate of the DRR stakeholders. In order to document early warning systems, hazards are therefore classified according to the need for coordination and collaboration of the NMHS with other agencies: (i) hazard directly under the mandate of NMHS (e.g., sever storms, heavy precipitation, lightening, tornadoes, tropical cyclones), (ii) hazard under the joint responsibility of the NMHSs and other agency (e.g., floods, heat-health), or (iii) hazard under the responsibility of another agency to which NMHS contributes through products or telecommunication infrastructure (e.g., tsunami, health epidemics, technological hazards, locusts). 
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Figure 3. Need for coordination with DRR stakeholders for warning of different types of hazards

To demonstrate the feasibility, benefits and operational features of the multi-hazard approach, WMO is promoting the implementation of pilot projects in France and Shanghai. These pilot projects will help in better understanding the notion of multi-hazard approach. 
Early warning systems must be developed within the context of national and local circumstances, culture and resources to ensure sustainability and reliability.

2.3.1
Hazard Monitoring and Forecasting

For over 50 years, WMO has facilitated worldwide cooperation for observing, monitoring and forecasting. 

Through the Global Observing System (GOS), data is collected from 17 satellites, hundreds of weather radars, hundreds of moored and thousands of drifting ocean buoys, 3,000 commercial aircrafts, 7,000 ships and more than 10,000 manual and automated land-based stations and are exchanged and archived in near-real time. Everyday more than 50,000 weather reports and several thousand charts and digital products are disseminated among countries to provide services for society's benefit.

The WMO Global Data-processing and Forecasting System (GDPFS) is organised as a network of, i) three World Meteorological Centres (WMCs) and ii) 40 Regional Specialized Meteorological Centres (RSMCs). Operated or supported by National Meteorological Services, those centres carry out data archiving, processing and forecasting functions at the global and regional levels, respectively. This coordinated system provides analysis, modelling, forecasting and other products and services in support of forecasting and early warnings of weather- and climate-related hazards to all countries. The WMO Global Observing System is a core component of the Global Earth Observation System of Systems (GEOSS) that is intended to develop a comprehensive, coordinated and sustained Earth observation system of the systems to understand and address global environmental and economic challenges.
WMO's Global Telecommunication System (GTS) is comprised of a dedicated network of surface-based and satellite-based telecommunication links and centres operated by countries 24 hours a day, seven days a week all year round. It interconnects all National Meteorological and Hydrological Services (NMHS) for round-clock reliable and near-real-time collection and distribution of all meteorological and related data, forecasts and alerts. WMO GTS is the backbone system for global exchange of data and information in support of multi-hazard, multipurpose early warning systems, including all meteorological and related data; weather, water and climate analyses and forecasts; tsunami related information and warnings and seismic parametric data. WMO is expanding its GTS to an overarching integrated WMO Information System (WIS), enabling a systematic access, retrieval and automatic dissemination and exchange of information of all WMO and related international Programme. The WIS will also be able to provide critical data to other national agencies and users dealing with many sectors including disaster risk management.
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Figure 4. WMO Coordinated Network for Observation, Telecommunication, Data Processing, Forecasting and Warning 

The WMO coordinated satellite system is composed of 17 satellites (polar orbiting, geostationary, research and development) and supports both observation and telecommunication. 

The operation of these systems is regulated by standards in instrumentation, observing and formatting methods, transmission protocols to allow integration of the resulting data. Quality control procedures are applied on the observing platforms and at the national and global data processing centres.

Despite the advances in observing capabilities and sophistication of integration processes of data, globally, observations networks are on a downward trend. Many inconsistencies remain with the coverage of land areas and oceans, particularly in developing and least developed countries, what leads to significant data gaps for the purposes of monitoring, forecasting and research. Better observations in such data-poor areas would considerably improve forecasting capability.
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Figure 5. Global coverage of observations

To face the challenges of decreasing observations and sustainability of the NMHSs, there is need for the establishment of new partnerships and cooperation mechanisms with government entities, the private sector (including development banks), the UN system and NGOs in pursuit of innovative capacity and funding mechanisms. At regional and international level cooperation and partnerships are crucial in advancing research, technology and capacity transfer, promoting regional policies, in facilitating the monitoring of trans-boundary hazards and risks and the adoption of appropriate arrangements for the management of trans-boundary systems.

Improved understanding of the dynamical and physical processes in the atmosphere and oceans and the interactions of the various components of the earth’s system on all time scales have resulted in unprecedented improvement in the quality and accuracy of numerical weather prediction, through which centres generate charts, digital products, forecasts, climate predictions, risk assessments and early warning services. For example a five-day weather forecast today is as reliable as a two-day weather forecast 20 years ago. Similarly, improved understanding of the climate system, particularly related to El Niño has enabled the provision of forecasts for a season to a year ahead and the corresponding impacts in a number of sectors, including disaster risk management. 
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Figure 6. Range and scales of forecasts available for different natural hazards

More and more, identification of user requirements (e.g. agencies involved in planning nad disaster risk reduction) by NMHSs is driving the delivery of tailored meteorological, hydrological, and climate products and services.

The Observing System Research Predictability Experiment (THORPEX), coordinated by WMO will extend the range of skilful forecasts for short term weather hazards, climate variability and change – including the climatology of extreme events and their inherent uncertainty. This programme was designed to contribute to the mitigation and reduction of natural disasters and the adverse effects of high impact weather. In particular, THORPEX was designed to:

· Provide research underpinning the WMO strategy to reduce by 50% over the decade 2010-2019 the number of fatalities caused by hydrometeorological and climate related natural disasters compared with the 10 year average of fatalities of 1995-2004;

· Increase the effectiveness and advanced warnings of high impact weather globally;

· Enable governments, societies and economic sectors o realize the full benefits of weather and climate related products and services for decision making;

· Demonstrate ways to increase cooperation and collaboration between NMHSs to deliver benefits of new global earth observations, advanced communications and new global forecasting systems.

THORPEX is improving the accuracy and lead time of high impact weather forecasts by optimizing the use of observations to offer enhanced probability products to all NMHSs. These will provide more accurate, timely and definite weather warnings as readily usable decision support tools to help reduce the impact of natural hazards. 
Overall, challenges related to technical and operational capacities for observing, detecting, monitoring, forecasting and warnings of hazards, as identified during the First International Symposium for Multi-Hazard Early Warning Systems for Integrated Disaster Risk Management, involve:

· Development and strengthening of earth observation systems in developing countries, and in the oceans;

· Need for identification of requirements of users (e.g., agencies involved in disaster risk reduction and planning) for tailored meteorological, hydrological and climate data and warning products;

· Regional specialised centres’ capacities for development of products such as advisories for development of their own warnings;

· Maintaining and sharing information on status of observing networks, their purpose, the planned needs for investments, opportunities for enlarging their utilisation to other purposes, could help in concentration and raising of resources;

· Users and the private sector can be involved in leveraging resources for observing networks;

· Funding mechanisms for observing networks could be attached to conditions related to data exchange policies;

· Within observing networks, opportunities for multi-use of observing systems (including beyond their initial purpose) need to be systematically identified.
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2.3.2.
Linking Risk Knowledge with Early Warning Systems
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Traditionally warning messages have been focusing on communicating hazard information. However, in order to ensure that warning trigger appropriate response, it is now recognized that warning messages should not only contain information about hazard, but also about risk, as well as clear recommendations on measures people and authorities can undertake. 
Incorporating risk knowledge in warning messages requires a clear understanding of who is vulnerable and why as well as the level of exposure of the people at risk, and of latent factors and conditions that could exacerbate vulnerability. Warnings should, to the extent possible, be tailored and directed to specific audiences as different groups have different types of coping mechanisms and so require different warning messages.

Feedback from crisis situations when warning have been issued is also a critical input for improving risk knowledge. The analysis of past warning situations and their related impacts can develop a detailed understanding of vulnerabilities, and improve early warning systems on an ongoing basis. 

2.3.3.
Communication and Dissemination

Communication and dissemination was identified by the Global Survey on Early Warning Systems as being one of the weakest components of early warning systems.

Communication and dissemination of information and warnings must be based on clear protocols and supported by an adequate system that is regularly tested, evaluated and maintained, in order to be effective. Effective dissemination and alert mechanisms are required to ensure timely delivery of information or warnings to authorities and people at risk.

With recent advances observed in broadcast media, print media and ICT, NMHSs in partnership with the media are reaching an increasing number of people, even beyond national boundaries.  Partnership, collaboration and coordination with the media are essential in order to ensure effectiveness, timeliness and avoid misleading information.  

The effectiveness of communication resides on the level of understanding of the messages conveyed. This requires considerable efforts from the NMHSs in collaboration with relevant stakeholders in educating the public and raising their awareness for the need to use meteorological and early warning information. Public education is one of the key factors for any successful early warning system.

Text to be completed with input from ITU
2.3.4.
Emergency response to warnings at all relevant levels to minimize the potential impacts

Emergency preparedness is an integral component of early warning systems. However, some emergency preparedness initiatives can also be carried out independently of the development of an early warning system, and have been detailed in section 2.2.

Effective response actions triggered by early warning systems are a measure of the level of emergency preparedness and response. While considerable progress has been made in some cases, particularly in countries that experience disasters frequently, efforts are still required in order to improve the effectiveness of emergency preparedness and response mechanisms to early warnings globally.

In the recent capacity assessment conducted by WMO, over 80% of respondents (106 of 126) considered that the effectiveness of the integration of their hazard warnings into emergency preparedness and response operations was limited by the absence of nationally accepted “readiness levels” that required specific actions on receipt of a warning.

Effective emergency preparedness and response can be different depending on the circumstances (context-specific issues) and the people at risk. Different target groups have different requirements for preparedness measures as the level of risk and the coping mechanisms vary. 

The basis for effective emergency preparedness and response are the following:

· Existence and use of risk knowledge and early warning information by the communities at risk and those who have to take decisions that will affect the people at risk. People are more likely to heed and act upon warnings when they are aware about the risks they face and do not see them as someone’s else problem;

· Existence of emergency preparedness and response plans that are fed and linked to early warning systems. These plans should be developed at all levels and regularly updated. Simulation exercises increase effectiveness as they reveal weaknesses in coordination, collaboration and needs of partnerships. They also facilitate economies and synergies of the activities of various stakeholders;

· Public education and awareness for risk reduction and early warning response. Education through the formal educational structures and informal structures such as social networks and interest groups, taking into account people’s subjective perceptions of risk and coping mechanisms ensures that all members of society perceive their risks.
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Figure 7. DRR plans, legislation and coordination mechanisms support early warning systems and emergency preparedness
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Traditionally emergency preparedness and response has focused on post-disaster response and recovery. Currently however, the movement towards disaster risk reduction has resulted in more proactive strategies that focus on planning and capacity development to build and maintain the ability of people, organizations and societies to manage their risks successfully. 
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There are good examples of emergency preparedness and response systems, such as those of Cuba, Bangladesh, France Vigilance System, Shanghai, etc. Many countries are embarking on community based preparedness to empower communities to act. Good examples can be found in India (Tamil Nadu villages of Samiyarpettai and Pudupettai), Mozambique (Buzi District), just to cite a few.

2.4.
Post-Disaster Response and Relief
Response and relief operations take place at a time when the hazard has not completed abated or immediately after it. These operations are often carried out under bad weather. Under this conditions use of weather forecasts is crucial to ensure effectiveness of the operations, but also to safeguard the lives of the affected people and those involved in the operations.

To address the specific needs of the disasters managers, humanitarian and relief agencies involved in response and relief operations, WMO is implementing the Severe Weather Forecasting Demonstration Project (SWFDP) in five countries in Southern Africa (Botswana, Madagascar, Mozambique, South Africa, Tanzania and Zimbabwe). One of the objectives of this project is to improve the links between NMHSs with Disaster Managers and Civil Protection Authorities with a view to increase the effectiveness of early warnings and response and relief operations.

A second phase of this project is being developed with a view to strengthen NMHSs support to disaster risk reduction, through:

· Improving understanding, development, delivery of demand driven products and services in support of pre-and post-disaster emergency preparedness and response operations;

· Provision of customized products and services derived from high resolution satellite maps (e.g. international Charter on Space and Disaster) and forecast outputs to support post-disaster relief and response operations;

· Strengthening of the linkages between NMHSs and international and regional agencies involved in humanitarian coordination and disaster relief operations (e.g. IFRC, OCHA, UNDP etc) to provide accurate and official hydrometeorological warnings, specialized forecast products and advice through NMHSs to support activities of these agencies when assistance for humanitarian support has been requested by countries
Implementation of this project will facilitate the provision of accurate and authoritative forecasts and warnings to humanitarian and relief agencies by the NMHSs. This in turn will support contingency planning and operations of humanitarian and relief agencies.

2.5.
Recovery and Reconstruction
In the aftermath of disasters, great attention is paid to disaster management. Assessments are carried out to determine the factors that led to the disaster. This results in the recognition of the need for effective disaster risk management and risk reduction approaches. However, the post-disaster momentum tends to be short-lived as media attention fades with time and with it fade international and government support to disaster risk strategies.

Mainstreaming disaster risk reduction strategies through adoption and use of appropriate risk and early warning information in the recovery and reconstruction phases is crucial to ensure that hazards do not turn into disasters. Use of these information enables recovery and reconstruction with higher levels or standards of safety, through e.g. appropriate land use planning,  use of building codes, and above all, enforcement of existing codes and legislation which are often neglected, particularly during periods when extreme events have not been recorded.

In the recovery and reconstruction phases, hazard maps depicting frequency and return periods and other tailored products provided by the NMHSs provide the evidence for decision-making and for the adoption of appropriate legislation and policy. The December 2004 Tsunami event in the Indian Ocean for example, catalyzed governments and the international community to work together towards better disaster risk reduction strategies. As a result countries in the Indian Ocean implemented a number of projects to improve their abilities to cope with tsunami threat
.
3.
Risk Transfer

Financial risk transfer mechanisms, available through catastrophe (CAT) insurance and bonds as well as weather risk management markets, enable distribution of the remaining risks associated with (i) extreme events (e.g., floods, droughts, earthquakes and tropical cyclones) and (ii) deviation of meteorological conditions from “normal” (e.g., late on-set, warmer or cooler than normal seasons).  These markets have primarily focused on developed countries, involving a wide range of standardized and customized financial products targeted at various sectors.  However, under the new paradigm of disaster risk management, a number of international agencies including the World Bank, World Food Programme, WMO as well as the private sector are joining forces to facilitate the development of these markets in the developing and least developed countries.  

WMO, in close collaboration with partners from catastrophe insurance and weather risk management markets, as well as humanitarian agencies, is developing concrete requirements of these sectors for weather-, water- and climate-related information. The outcome of the expert meeting on "Requirements of Catastrophe Insurance and Weather Risk Management Markets for NMHS Products and Services", being convened by the World Meteorological Organization (WMO) at its Headquarters in Geneva, Switzerland, from 5 to 7 December 2007, will identify:
(j) The role of WMO and NMHS in financial risk transfer mechanisms such as CAT-insurance and weather and climate risk management markets;

(k) Requirements for meteorological, hydrological and climate products and services in support of financial risk transfer markets.

4.
Resource Mobilization

Text will be developed with input from WMO Resource Mobilization Department.
Conclusions
Capacity is a cross-cutting issue in all the areas in which NMHSs have to play a role. In particular, NMHSs contribute to the provision of technical capacity building in support of the improvement of scientific and technical methods and capacities for risk assessment, monitoring and early warning, training activities, research and partnerships. NMHSs promote the application of in situ and space-based earth observations, space technologies, remote sensing, geographical information systems, hazard modelling, communication tolls and studies of the cost benefits or weather -, climate, - and water information.

Annex 1: Terminology of Disaster Risk Reduction


Acceptable Risk
The level of loss a society or community considers acceptable given existing social, economic, political, cultural, technical and environmental conditions


Capacity
A combination of all the strengths and resources available within a community, society or organization that can reduce the level of risk, or the effects of a disaster

Disaster
A serious disruption of the functioning of a community or a society causing widespread human, material, economic or environmental losses which exceed the ability of the affected community or society to cope using its own resources

Exposure
Exposure is the total value of elements at-risk. It is expressed as the number of human lives, and value of the properties, that can potentially be affected by hazards. Exposure is a function of the geographic location of the elements

Hazard
Potentially damaging physical event that may cause the loss of life or injury, property damage, social and economic disruption or environmental degradation. Hazards can include latent conditions that may represent future threats and can have different origins. Each hazard is characterised by its location, intensity, and probability

Hazard Analysis
Identification, studies and monitoring of any hazard to determine its potential, origin, characteristics and behaviour

Hydrometeorological Hazards

Natural processes or phenomena of atmospheric, hydrological or oceanographic nature, which may cause the loss of life or injury, property damage, social and economic disruption or environmental degradation

Intensity
Physical parameters describing the hazard. For major hydrometeorological hazard phenomena, standards have been developed by WMO and adopted by 188 Member States for monitoring and reporting of hazard phenomena

Natural Hazards
Natural processes or phenomena occurring in the biosphere that may constitute a damaging event

Probability
Likelihood of an event happening. Probability is statistically higher for low-intensity hazards. Probability reflects the future frequency of occurrence of hazard event, and cannot be drawn using historical statistics alone. For hydro-meteorological hazards, probability assessments need to reflect trends related to ongoing evolutions (i.e. climate change, deforestation, etc.)

Resilience
Capacity to recover the normal functioning and development after being hit by a disaster. A high resilience reduces indirect impacts of disasters, such as business and services interruptions in the aftermath of a disaster

Resistance
Resistance is the ability to cope and resist to a disaster. Resistance is increased by prevention and preparedness measures. 


Risk
Probable impacts, expressed in terms of expected loss of lives, people injured, property, livelihoods, economic activity disrupted or environmental damage

Risk Assessment/Analysis
A methodology to determine the nature an extent of risk by analysing potential hazards and evaluating existing conditions of vulnerability that could pose a potential threat or harm to people, property, livelihoods and the environment on which they depend

Risk Identification
The process used to determine what can happen, why and how events arise

Risk Management
The systematic management of administrative decisions, organization, operational skills and capacities to implement policies, strategies and coping capacities of the society and communities to lessen the impacts of natural hazards and related environmental and technological disasters. This comprises all forms of activities, including structural and non-structural measures to avoid (prevention) or to limit (mitigation and preparedness) adverse effects of hazards

Risk Reduction
The conceptual framework of elements considered with the possibilities to minimize vulnerabilities and disaster risks throughout a society, to avoid (prevention) or to limit (mitigation and preparedness) the adverse impacts of hazards, within the broad context of sustainable development

Risk Transfer
Insurance and reinsurance both for physical damage and business interruption, coverage that would provide cash compensation immediately after a disaster

Vulnerability
Physical, social, economic, and environmental factors which increase the susceptibility to be impacted by hazards. Vulnerability engages resistance and resilience
Annex 2: List of Acronyms


CCAs
Country Common Assessments


DRR
Disaster Risk Reduction


GFDRR
Global Facility for Disaster Reduction and Recovery


GP/DRR
Global Platform for Disaster Risk Reduction


HFA
Hyogo Framework for Action 2005-2015: Building the Resilience of Nations and Communities to Disasters


IFRC
International Federation of Red Cross


ISDR
International Strategy for Disaster Reduction


MDG
Millennium Development Goal


MOB
Management Oversight Board


NAPA
National Action Plans for Adaptation


NGO
Non Governmental Organization


NMHSs
National Meteorological and Hydrological Services


OCHA
Office for Coordination of Humanitarian Affairs


PRS
Poverty Reduction Strategy


UNDAF
United Nations Development Frameworks


UNDG
United Nations Development Group


UNDP
United Nations Development Programme


UNISDR
United Nations International Strategy for Disaster Reduction


WMO
World Meteorological Organization





























































































































































Case study: Identification of Thresholds for Heat-Health Vigilance in France








14,802 people, mostly elderly, died in France from heat during the summer of 2003. France does not commonly have very hot summers, particularly in the northern areas. While there were already contingency plans for a variety of natural hazards, heat waves had never been considered a major hazard and so plans to deal with heat waves did not exist at that time.


From the summer of 2004, the French Heat-Health Watch Warning System was setup to warn for major heat-related epidemic events (over 50% of excess mortality in large cities and over 100% in smaller cities). 


The decision to issue a warning is based upon:


heat index, including minimum and maximum temperature forecasts averaged over three days;


real time mortality and morbidity data;


qualitative factors such as confidence in the meteorological forecasts, duration, geographical extension, humidity level, weather type, predicted evolution of the situation, wind speed and direction, air pollution, social criteria (holidays, special events…) and other real time health data.


The warning activates a national action plan operated by the national institute for health watch (InVS), with support from forecasting capacities and expert advice of Météo-France. This example illustrates a warning under the joint mandate of the meteorological service and another technical agency. The meteorological service participates through provision of data, forecasts, expert advice and contributes to the final decision for issuance of the warning. 


More information can be downloaded from � HYPERLINK "http://www.invs.sante.fr/surveillance/canicule/default.htm" ��http://www.invs.sante.fr/surveillance/canicule/default.htm�





Case study in Poland: Local flood monitoring network for the Klodzko Valley








Flooding is a serious problem in the Klodzko valley in Poland. In January 2000 the Polish NMHS started a project to implement a local flood monitoring network. The project was intended to generate data for the provision of tailor-made flood forecasts taking into account local conditions, information on flood damage and improve coordination and collaboration with county crisis intervention forces.


Stakeholders included the County Government Office in Klodzko, the Institute of Psychology and a private telecommunication operator.


The project resulted in:


Increased role of the Polish NMHSs at the local level and with other ministries such as the ministry of interior;


Increased role of the NMHSs in the early warning system and better appreciation of its role at the local level;


Better understating by the NMHSs of the requirements of the communities and County authorities, particularly with respect to the need to expand observational and forecasting, and warning capabilities for the highlands;


•Improved public awareness at local level;


Improved utilization of NMHSs information through increased visits to the webpage and higher demand for publications produced by the NMHs for school and local communities;


Establishment of partnerships with local authorities, collaboration mechanisms with partners from France and Germany that were involved in the project.


As a whole the project resulted in an efficient collaboration mechanism among local communities within the sub-basin that are now better equipped to protect their lives and assets against floods.





Case study : The Inter-District Operational �Flood Early Warning System for the Buzi River in Central Mozambique








The objectives of the system are to 


Develop a people-oriented operational flood warning system for the catchment  area of the Buzi River;


Develop dissemination mechanisms that facilitate rapid exchange of data and information for early decisions for flood mitigation and response;


Develop resilience schemes that take advantage of improvements in data availability.


Various partners, namely District Government, Technical Institutions (Met and Hydrological Services) that provide information, representatives of civil society, private farmers and the affected population, are involved in the implementation of the system.





�     �


�     �





The system involves monitoring of hydrometeorological parameters, analysis of data and response, carried out by members of the community as a contribution to local level disaster risk management. 


Volunteers take measurements of hydrometeorological parameters and water level. When the water level in the river reach pre-defined thresholds, the community decides on appropriate measures to be taken. When needed the District Government activates mechanisms for intervention, including request of assistance at provincial or national level to respond to the threat.


The stem is underpinned by a strong early warning and training programme of the community, which is involved in risk identification. The training led to the identification of risk zones in the communities on the basis of different magnitudes of flooding. Volunteers involved in data collection are trained in data analysis and dissemination of warnings.


In order to facilitate appropriate action, the Districts Government prepares contingency plans for the district and carries out simulation exercises prior to the rainy season for hazards such as floods and tropical cyclones.





The major achievements of the system are:


Readiness of the community to mitigate disasters and respond effectively to early warning;


Ownership by the community, who maintains, operates and sustains the system.








Case study: Relief Operations in the Aftermath �of the 2005 Earthquake in Pakistan








On 8 October 2005, the northern part of Pakistan was hit by a massive earthquake which resulted in 75,000 casualties, at least as many injured and at least 3 million people homeless, in a mountainous region where the winter season is very cold. As a result, communities became highly vulnerable to snow and cold temperature, a new wave of casualties from hypothermia, pneumonia, and communicable diseases was imminent. 


UNOSAT, a United Nations initiative providing the humanitarian community with access to satellite imagery and geographic information system services, started to provide simple daily snow cover maps, based on space observations, from 8 November. Then, ECMWF provided a combination of observations and deterministic forecast information, which enabled UNOSAT to produce timely daily snow cover and snow depth maps. This information has been very helpful for humanitarian decision-making, to reinforce provision of adequate shelters and evacuations when needed. 



































Snow depth. Data sources: ECMWF, NASA, SRTM, UNOSAT











�	The level of loss a society or community considers acceptable given existing social, economic, political, cultural, technical and environmental conditions


�	GRIP countries are: Bangladesh, Bhutan, Caribbean countries, Chile, China, Guatemala, Guinea, India, Indonesia, Maldives, Mali, Mauritania, Mexico, Mozambique, Nepal, Nicaragua, Pakistan, Peru, Philippines, Senegal, Sri Lanka, Thailand and Turkey. 


�	GRIP global disaster loss data enhancement are being carried out by Bhutan, India, Indonesia, Maldives, Nepal, Pakistan, Philippines, Sri Lanka and Thailand. 


�	GRIP high resolution risk analyses are being carried out in Bangladesh, Bhutan, Caribbean countries, Chile, China, Guinea, India, Indonesia, Maldives, Mali, Mauritania, Mexico, Nepal, Pakistan, Peru, Philippines, Senegal, Thailand and Turkey. 


�	GRIP demonstration countries include Mozambique, Nicaragua and Sri Lanka. 


�	Countries already participating in the global risk update are: Guatemala, Nicaragua and Sri Lanka


�	UN/ISDR Report for the Global Platform on the Evaluation and Strengthening of Early Warning Systems in Countries Affected by the 26 December 2006 Tsunami, June 2007
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