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               EARLY WARNING ISSUES: A DISCUSSION PAPER

CONTEXT

The Inter-Agency Task Force for Disaster Reduction convened in Geneva, at its first meeting, on 27 and 28 April 2000 identified Early Warning as one of its priority areas for future work. Hence the meeting agreed to create an ad hoc working group dealing with Early Warning issues to start work immediately, with the support of the ISDR Secretariat, and to prepare recommendations to be submitted to the next meeting of the Task Force.

This draft paper is, therefore, proposed for discussion at the first meeting of the Working Group on Early Warning issues. It is, however, by no means an exhaustive research on this very important and vast thematic area. The paper relies heavily on the major work conducted by the Secretariat of the IDNDR- the predecessor to ISDR during the International Decade for Natural Disaster Reduction proclaimed by the United Nations, which still remains valid in many respects.



I.  INTRODUCTION       
Definition

1. Early warning, in the usual context of the words, means some form of, either written or verbal indication of an impending hazard. However, we will only apply the same in the context of disasters. 

2. Early warning in the disaster context implies the means by which a potential danger is detected or forecast and an alert issued. The responsibilities for the dissemination of warnings and response necessary to avoid a potential harm or loss lie with decision-makers of governments and local communities.

3. The timely and effective warning of possible disaster is a self-evident objective, universally pursued by Governments and organizations in determining disaster-reduction strategies. It is critical for individuals in local communities organizing practical measures to protect their own lives and property. Advances in science and technology have expanded the possibilities of anticipating the effects of many, but still not all, of the hazards, which threaten nearly every country in some way.

4. As countries incorporate disaster-reduction policies into their national social and economic development plans, establish effective preparedness measures and improve their response capacities, the value of timely and effective warnings in averting losses and protecting resources becomes apparent. Many sectors of a society need to contribute to these efforts. When they are able to focus their attention on mutual collaboration for effective early warnings, the results can be impressive.

5. Warnings represent an added value and function. There are three abilities, which constitute the basis of early warning. The first, largely a technical ability, is to identify a potential risk, or the likelihood of occurrence, of a hazardous phenomenon that threatens a vulnerable population. The second ability is that of identifying accurately the vulnerability of a population to whom a warning needs to be directed. The third ability, which requires considerable social and cultural awareness, is the communication of information to specific recipients about the threat in sufficient time and with a sufficient clarity so that they take action to avert negative consequences.

6.  This highlights four components of the warning process:

(a) Assessment of the vulnerability of potentially affected people;

(b) Detection, interpretation and forecasting of hazards;

(c) Formulation and dissemination of warning messages to specific targeted recipients;

(d) The perception of and reaction to warnings by the intended recipients. 

7. For the warning to be successful, these actions need to be taken in sufficient time in order to save lives, property and livelihoods that would otherwise be lost to disasters. Depending on the nature of the hazard, the location of vulnerable people and assets, and designated responsibilities for action, elements of warning systems may be organized and implemented at local, national, regional or international levels.

B. Effectiveness of early warning

8. Warning systems are only as good as their weakest link. They can, and frequently do, fail in both developing and developed countries for any of four primary reasons. There can be a failure of forecasting, demonstrated by an inability to understand a hazard or a failure to locate it properly, in time or space. There also may be an ignorance of prevailing conditions of vulnerability determined by physical, social, or economic inadequacies. A third possibility can be a failure to communicate the threat accurately or in sufficient time. Finally, there can be a failure by the recipients of a warning to understand it, to believe it or to take suitable action.

9. The capacity of a Government or a community to respond to a warning can also be constrained by a range of practical as well as conceptual limitations. Adequate human, material and technical resources are needed to establish and operate early-warning system properly. This raises choices as to whether to apply often scarce resources to meet other competing priorities within a society, or to provide protection for assets over a longer period of time against something which may only occur in the unspecified future, or perhaps not at all.

10. The functions of early warning are accomplished by various professional or specialized groups in a society. They include the scientific community, government officials, communications authorities, broadcast media, disaster-management agencies and often the military. Each of these groups has its own organizational structure and methods of operation. The nature of their regular responsibilities does not necessarily bring them together to address issues of early warnings.

11. If a narrow approach to warning is taken by an agency or organization, limited to its own area of competence and with less regard to the utilization of its output by others, the reliability and utility of the entire system is diminished. Therefore, each phase of the warning process must be accomplished effectively, accurately and in a timely manner with a full understanding of the relationship to the other parts of the process. A basic indicator of success for early warning is the demonstrated capacity for joint action among the various contributors. 

C. Disasters, vulnerability and risk

12. Disasters happen when a natural phenomenon or unplanned occurrence of great force strikes a population that is vulnerable to its effects. During the latter half of the twentieth century, the results of scientific endeavours have provided a much better understanding about the natural forces which shape hazards and determine their behaviour. Major advances have been made in the capacity to anticipate potentially destructive natural phenomena and in the use of communication media to channel this knowledge to the people concerned.

13. At the same time, rapid population growth has increased social and economic pressures on the natural environment in many countries. Natural features which previously provided protection from hazards have been uprooted or altered. The growing tendency of people to live on marginal or fragile landscapes or in conditions of urban poverty has increased their vulnerability to hazards. Despite the best efforts, only modest gains have been registered in the equitable distribution of the benefits of national development in many countries. These issues, along with other unfavorable social and economic factors have combined to increase the number of people who are exposed to risk – and are therefore at risk - from natural and similar disasters.

D. Hazards 

14. With the exception of earthquakes, it has become technically possible to anticipate the occurrence of most disasters arising from natural hazards, although the time of forewarning and the range of appropriate responses to the risk varies with the individual hazard. With regard to human-induced hazards, which could have an adverse impact on the environment, greater complexity and our still evolving knowledge make their identification and forewarning more demanding.

15. In considering the early warning of natural disasters and similar disasters with an adverse impact on the environment, the present report does not include disasters arising from extreme social, ethnic or political disparities or conflict situations, which may induce large population displacements. Other slowly evolving factors which may constitute forms of long-term environmental modification and potential future hazards, such as global warming and rising sealevels, are also beyond the scope of early-warning concerns covered by the report.

16. The following categories reflect the types of hazards reviewed in the present report and addressed by early-warning capacities within the United Nations:

(a) Meteorological and hydrological hazards, including floods, droughts, all types of storms, cyclones/typhoons/hurricanes, weather and climate extremes;

  (b) Geophysical hazards, including earthquakes, landslides, volcanic activity, mudflows, tsunamis;

 (c) Environmental hazards, including erosion, drought, desertification, wildfire, infestation;

(d) Technological hazards, including accidental nuclear, chemical or industrial release, structural or infrastructural systems failure.

17. While the above categorization is of assistance for a review of existing warning systems, it should be noted that one type of disaster can trigger others, as in the case of an earthquake resulting in flooding, urban fire or technological emergencies. The users of warning systems need to be aware of the possibility for multiple hazards and their compound effects.
II. TECHNICAL PRACTICES AND EARLY WARNING

A. Technology and warning practices

18. New technologies can provide better understanding about hazards and can lead to improved accuracy in forecasting. The wider availability of information collection, storage, retrieval and dissemination by electronic means has facilitated the exchange of information among technical specialists and provided increased preparatory lead times. None the less, both industrialized and developing countries still need to arrange effective regulatory, institutional and agreed professional procedures for the useful application of those technologies that are available. The challenge in applying technology to disaster reduction is less a matter of its availability or suitability, than a need to understand it, the associated costs and the working relationships among intended users.

19. As the costs of innovations are reduced and the operational requirements of technology become simplified, advanced technical applications will become more widespread in early warning. With the acquisition of additional technical skills and the spread of personal computers, disaster managers at local community levels can access user-oriented technologies such as decision-support systems that can evaluate different scenarios for populations and property at risk. As access to more information increases, however, information management will become a major factor.

20. With the rapid advance of technology, it is necessary to recall who the primary recipients of early warnings are and the conditions in which many of them live. In many prevailing social and economic conditions, traditional systems provide the primary services and means for early warning. They can become more effective if actively promoted and refined for this purpose, especially if they relate to traditional disaster-reduction knowledge accumulated within local communities.

21. In contrast to the introduction of costly and sophisticated innovations, the improvement or partial updating of existing capacities may be more cost-effective. In order to ensure an equitable development of early-warning capacities world wide, there is a need to recognize both the relative values of traditional systems and the benefits of more sophisticated technologies. It is equally important to ensure that each type can be adapted, and that they can interact, when appropriate.

B. Communications and early warning

22. There are essentially three types of communications systems involved in the early-warning process. The first focuses on the detection of the hazard and the assessment of any risk, which may pose. The communications component is the telemetry associated with the relay of data and information from observing technologies to scientists or other specialists of the phenomenon. These systems are generally dedicated to the particular applications of the discipline concerned and managed by its scientific establishment.

23. The second level of communication links the technical community familiar with the hazard to the body of officials, politicians, government agencies or other organizations which are responsible for determining the relevance of hazard data to populations at risk. In order for them to carry out this responsibility of informing about an imminent threat and mobilizing appropriate preparedness and response measures, communications among the primary actors are essential. These actors may include civil-defence authorities, selected ministries, technical agencies and possibly military authorities. In this area, communications systems are frequently dedicated for the purpose and managed independently of regular public or communications services.

24. The third, and ultimately most critical stage of communications relates to conveying warnings and information to the public and local communities. Some elements of these networks may be managed by privately owned or commercial broadcasting entities, while others are operated by local or national authorities. The utility of these networks varies widely from country to country and even within countries.

25. Some advanced communications systems can transmit data to an automated facility, from which they are re-transmitted to the public without any additional human action. They can also activate automatic procedures in order to halt critical systems through electronic means. It is important that these technological possibilities provide the information that is relevant to a specific audience. This is an important human element requiring insight and understanding of local political, cultural and social situations.

26. The communications necessary for effective warnings are those which are in place and operational prior to the onset of a hazard. While there is a need for basic operational reliability, many established and routine forms of communication can be utilized effectively for early warning if there is an official recognition of their utility and organizational planning to do so. National telephone systems and existing radio networks of national agencies can be effective instruments for this purpose. This point is easily confused with other, quite different requirements for emergency communications necessary in the subsequent rescue and relief phases of disaster management, after the disaster has occurred and when previously existing means of communication may have become inoperable.

27. Satellite and other technologically advanced communications systems have proved their worth in disaster detection, analysis and preparedness, as well as response, but it is nevertheless important to relate these systems to the terrestrial systems, which are still the most characteristic means of communication within many developing countries. The ability of many people to provide for their own protection will continue to depend on local and familiar means of communication.

28. Many villages throughout the world will continue to use radio broadcasts, telephones, church bells, gongs, gunshots, sirens, loudspeakers, flags, marketplace public notices, instructions given by the mayor and other routine forms to convey local warnings. Ultimately, the added value of technology lies in its effective marriage with existing forms of communication to enhance the accessibility and to increase the understanding of warnings by a greater number of people.

C. Technological opportunities

29. Relevant technological applications for improved warnings can best be considered by relating them to the primary functions of warning systems (see paras. 5 and 6 above). As the respective needs differ, so do the opportunities for possible transfer of technology.

30. Satellites, through their continuous coverage of the globe, provide essential information that can lead to effective detection and interpretation of many hazards. The ability of meteorological satellites to monitor the atmosphere continuously and to communicate varied types of data easily have made them a mainstay in the identification and analysis of meteorological and hydrological conditions. With their well-developed technology and relative simplicity in reporting, the use of satellites for transmission of data is one way of reducing costs while greatly enhancing the efficiency of in-country communications for early warning, once the expensive capital costs are met. The utility of their products is evident, for example, in the photographs of cloud cover, which appear regularly in newspapers and other forms of media throughout much of the world.

31. Airborne and satellite remote-sensing techniques such as aerial photography, imaging radar and multi-spectral scanning represent other tools which can improve hazard detection and analysis. They can be used to observe, map and monitor features and phenomena on the earth's surface. Data can be provided or changes measured for estimating rainfall or observing possible indicators of drought or infestation. Experimental work continues to expand satellite observation for flood forecasting and identification of possible landslide warnings and in contributing to experimental efforts of earthquake prediction and possible volcanic activity.

32. Sophisticated analytical remote-sensing tools have been married to simplified graphical representations that are able to provide packaged information for particular locations or purposes. When linked with personal-computer technology and the possibility of electronic communications, the information becomes highly portable and widely accessible. While vast amounts of information can be generated, compilers or packaged information can tailor the amount of data or the complexity of its presentation to match the requirements and skills of end-users.

33. As the judgements and decision processes of experts and large amounts of scientific information can be compiled incomputerized decision support systems and disseminated at minimal cost, there is an expanding opportunity to translate specialist knowledge into forms suitable for local applications. The development of CD-ROM technology in connection with personal-computer applications can bridge technical information gaps economically in many countries. Expert systems can be used to provide guidance for decision-making by disaster managers or in guiding an appropriate response for specific types of warnings.

34. The combination of remote-sensing data with global positioning and geographic information systems (GIS) can provide a powerful means for more precise interpretation of data if a sufficient level of expertise and technical resources is available. The technology can relate important community facilities graphically to areas of potential hazards to facilitate the preparation of the risk maps, which are essential for planning effective preparedness and response measures. These technologies can also be applied to provide a more refined analysis of terrain factors to identify potential mountain hazards.

35. As the forecasting of natural hazards relies on the analysis of mathematical models and verifiable environmental conditions, any opportunity for new or additional information to update and develop these references further is important. The availability of more precise data generated by any advanced technology contributes to potential gains in warning accuracy through improved interpretive skills. Applications of space technology, especially, have provided a dramatic increase in the possibility of monitoring and improving understanding about the relationships between the earth's physical, chemical and biological interactions in the atmosphere, oceans and land areas.

36. GIS applications are used to support regional and national early-warning systems. The use of electronic mail and an inexpensive combination of hardware and software allows individual country agencies to access information materials throughout the region.

III. EARLY WARNING AT THE NATIONAL AND LOCAL COMMUNITY LEVELS

Strengthening National Disaster Management Systems

37. As early warning systems are normally integrated at the national and local level with disaster management agencies, the institutional strengthening of those bodies is a precondition for the development of effective early warning systems. In particular, the building of sustainable institutional capacity for early warning systems at the local level must be established as a programme priority for national agencies, particularly in highly vulnerable areas, where existing institutional capacity is often weakest.

Improving Hazard Warning Capabilities

38. National authorities need to ensure that existing capabilities for hazard monitoring and forecasting are relevant to patterns of disaster occurrence and loss in a country. Investment in hazard monitoring and forecasting at the national level should allow improved capabilities to reflect the spatial and temporal evolution of disaster occurrence and loss. Particular consideration should be given to the development of local level hazard monitoring and forecasting capabilities in those countries where a large and growing percentage of disaster occurrence and loss is related to small-scale, highly localized, hazard events. In some countries, relevant international assistance may be required in the development and dissemination of relevant hazard warning technologies and methodologies.

Development of National Level Risk Information Capabilities 

39. National disaster management agencies need to ensure that information systems are in place for monitoring hazard and vulnerability patterns at the national level and that they can generate low resolution risk scenarios on the basis of hazard forecasts. Many countries currently do not possess such systems and international efforts are required to disseminate appropriate technologies and methodologies for system development and to provide technical assistance to countries. The existence of low resolution disaster management agencies need to invest in developing local level early warning capabilities in those areas.

Development of Local Level Capabilities

40. Necessary local level capabilities include the development of all warning sub-systems: the monitoring and forecasting of local level hazards; high resolution risk analysis on the basis of local knowledge and intelligence; disaster preparedness strategies appropriate to specific vulnerable groups; and communication strategies enabling timely warning information to reach targeted vulnerable groups. 

41. Rapid, low-cost, methodologies for risk analysis at the local level have been developed and documented examples of their application exist in a number of countries. National disaster management agencies will need to access these methodologies and transfer them to the local level. A priority in the development of local level early warning systems should be to train local disaster management authorities in the use of appropriate methodologies and then follow with technical assistance for the development of local level risk information sub-systems.

42. Training programs should also be developed for local disaster management authorities in risk management and in the design and implementation of disaster preparedness and communication strategies. They need to build on documented experience of successful practice from different countries and contexts. Participatory training methodologies produced in Latin America, Asia and Africa already exist that can be adapted easily to early warning requirements.

43. The results of local level risk analysis and the design of appropriate communication and disaster preparedness strategies need to be integrated into local risk management plans, which include both early warning system components, as well as broad actions for hazard mitigation and vulnerability reduction. These plans should clearly define the institutional and decision-making responsibilities for early warning. They should be formulated and updated regularly with the participation of key local stakeholders and regularly updated. The plans should include options for simulating contingencies, in order to verify the effectiveness of proposed responses, as well as for broad based public information and education on risks and risk management strategies.

Strengthening Organizational Structures, Information Flows and Decision-making

44. The development of early warning capabilities also needs to include the definition of key decision-making authorities at the national and local levels. This would need to be decided according to national political and government structures and the definition of the respective levels of responsibility attached to each specific function. Information flows need to be streamlined to ensure the efficient flow vertically and horizontally throughout early warning systems. Points of contact are necessary to facilitate the exchange of information between scientific organizations producing hazard warnings, national disaster management agencies, local community leaders, and the media. Numerous methodologies are available for analyzing the requirements of organizations, and then to develop strategic or operational plans. In most countries, this analytical expertise already exists in universities and other specialized institutions. 

45. National disaster management organizations also need to ensure that local level early warning systems are effectively networked and relate horizontally and vertically through necessary telecommunication capacities. While the development of telecommunications infrastructure is often determined by market forces, effective early warning must depend on demonstrated telecommunication capacity at national and local level institutions. The strengthening of telecommunication capacity in high risk areas is of particular importance. The development of Internet capacity in national and local organizations should equally be viewed as a short term priority, given the utility of rapid, interactive communication in early warning systems.

46. National governments also need to negotiate regional and cross-border agreements with neighbouring countries in order to ensure the integration of early warning systems at the local level, similarly as may be required, among small islands.
Implementation Strategies

47. In order to implement a comprehensive programme to strengthen national and local capabilities for early warning, countries should adopt a realistic strategy of incremental development. Rather than attempting to design all aspects of an early warning system before proceeding to implementation, it is recommended that countries plan to develop local systems first, particularly in the areas of highest risk. The experience so gained, can help to galvanize political support and resources for further expansion into other areas.

48. In a similar vein, it is recommended that simpler, economical, and readily available technology be used whenever possible. Such basic equipment can be maintained more reasonably with available national resources and expertise. The incremental development of early warning systems also enables new technology to be introduced gradually as system specifications evolve. 

49. Many existing warning systems result from political pressure to improve disaster preparedness following a major disaster. As such, national authorities can use disasters at the local and national levels as opportunities for improving warning systems. There is likely to be a far greater receptivity towards participating in the development of warning systems at local levels following a disaster, whereas at the national and international levels, the offer of additional resources following a disaster can be utilized to finance improvements in early warning. This may only be possible though to the extent national disaster management authorities have a clear objective and explicit programme for developing their warning systems.

Monitoring and Evaluation

50. National and local capabilities for early warning systems should also include facilities for the monitoring and evaluation of early warning performance. In the event that warnings are issued, then the relative demonstrated results of disaster preparedness and communication strategies should be evaluated so that they may be revised if necessary, or otherwise improved. The evaluations should be publicized, as should a ready acknowledgement of actions taken to improve warning systems after an emergency. The occurrence of an emergency also presents an opportunity to validate or revise previous risk information. The overall performance of warning systems at the national level also requires monitoring, for which performance standards should be established and agreed. Based on performance, the organizational structure, decision-making procedures, information flows or any specific dimension of warning sub-systems should be revised, as necessary. Again, both performance targets and performance monitoring should be publicized in order to build both disaster awareness and operational confidence.

IV.  INTERNATIONAL AND REGIONAL COOPERATION

51. While international and regional cooperation is essential to the coordination of hazard monitoring and forecasting activities, it can also play a vital role in facilitating the development of national and local capabilities for early warning. A number of priority areas for regional and international cooperation should be emphasized:

i) Develop a body of knowledge on early warning systems development and implementation, particularly in developing countries. 

52. While there is presently a tradition of research into early warning systems in countries such as the United States, and largely unpublished case studies on early warning systems from developing countries also exist, there is no widely accepted, documented, body of knowledge on the operation of early warning systems at national and local levels. It is difficult to foresee improvements in existing early warning systems capabilities, unless lessons from past experiences are taken into account. A priority for regional and international organizations should therefore be to facilitate research and documentation of the development of early warning systems in different countries and contexts, particularly with respect to useful methodologies and technologies used in the development of early warning systems. These would include key issues in the development of national and local capabilities for warning systems and the documentation of case studies of successful systems applications. Ideally research should be comparative in nature enabling cross-country comparisons, particularly between countries which share similar problems and institutional structures within the same region. Comparative research could also enable the development of regional standards for early warning systems, which then could be used as a basis for evaluating and benchmarking existing capabilities. 

 ii) Share early warning experiences among countries through information dissemination and networking. 

53. Important multiplier effects in warning systems development can be achieved when countries learn from past experience and from each other. The dissemination of research findings on systems development and implementation, through publications, seminars, training courses and other means should be a priority for regional and international agencies. Building networks at the national and regional levels should also become a programme priority to enable countries to use existing regional resources for warning systems development. Regional expertise in areas such as training, information systems, hazard monitoring etc. can then be applied to warning systems in a way that maximizes the use of existing resources.

iii) Develop national and local capabilities for early warning systems through technical assistance and training. 

54. Regional and international agencies with expertise in warning systems development should provide support through technical assistance and training in different aspects of early warning systems development as a priority for national and local authorities. This support  may include, the evaluation of existing early warning capabilities at    national and local levels, the dissemination of training methodologies, training trainers at the national level, provision of technical assistance to develop risk information systems, and the creation of early warning options in higher education programmes pertinent to disaster management functions.

 iv) Provide information for national and international policy-  makers on the role of early warning in risk reduction. 

55. In many risk-prone countries, neither risk reduction in general nor early warning in particular, have become political priorities. It will be difficult to achieve strengthened national and local capabilities for early warning on sustainable basis unless national governments give greater political priority to risk reduction. An important priority for regional and international agencies is to facilitate the transfer of information on the role of early warning systems in risk reduction to policy-makers and the establishment of dialogues among national governments, development finance agencies, and key stakeholders at risk. 

56. Some early-warning capacities exist within the United Nations system, in particular within the United Nations Office for Coordination of Humanitarian Affairs, the United Nations Environment Programme, the World Meteorological Organization, the World Health Organization and the Food and Agriculture Organization of the United Nations.

57. Conscious of the existing capacities within the United Nations system, it is felt that there is a need to avoid duplication of work among United Nations bodies dealing with early-warning issues.

          V.  RECOMMENDATIONS FOR ACTION

58. The recommendations that follow represent a considered approach for immediate action and have been divided, for the purpose of clarity, into three categories: public policy, capacity building, and technology. They are, for the most part, general recommendations that apply across the board or to broad categories of parties responsible for early warning (i.e., national disaster planners, donor governments, elected officials, etc.), and they concern issues of capacity building and public policy. 

Public Policy Recommendations

59. The timely and effective warning of possible disasters must be a universal pursuit.  It is critical that individuals in local communities organize practical measures to protect their own lives and property.  However, while it is true that effective protection begins with the individual, not all hazards offer the same possibility of prediction or forewarning and, ultimately, national governments bear the sovereign responsibility to the best of their abilities to protect their citizens from disasters.  In this respect, governments in their policies, and local communities by their actions, display varying degrees of awareness, commitment and ability in adopting successful disaster reduction strategies. 

60. Therefore, appropriate mechanisms such as disaster reduction planning committees and comprehensive disaster management policies must be created to facilitate coordination and partnership between political leaders, domestic agencies.  These include national meteorological and hydrological service officials, local communities, the media, commercial interests and others involved in early warning preparation and response to disasters. 

61. With respect to capacity building, there is certainly a requirement to train managers and technicians in the science of risk management.  There is also an equal, if not more important need to develop willingness on the part of political decision-makers to give risk management the priority in the national goals that it deserves.

62.  National governments have the responsibility to issue timely warnings when it has been determined, through scientific and other expert means, that segments of their populations are at risk.  Governments should be held accountable for issuing timely public warnings when reliable information of an impending hazard is available. Governments should also be encouraged to identify a single source for issuing timely and reliable information and hazard warnings.  Through this source information should be provided -- including accurate estimates of magnitude, time and scope of impact -- in languages and formats which enable all potentially effected people to take appropriate protective action.  This information should distributed using all available media, including radio, television, newspapers. 

63. Furthering this theme, a recommendation emanating from the UK Flagship Programme suggests that the basic steps and links in warning systems need to be built into national legislation, and will have the best chance at legitimization if the warning system is linked to the apex of political power, such as a Cabinet or Prime Minister’ s Office.  This step is logical, since political leaders will inevitably be in control of directing policy in a major disaster.  A further advantage is that overarching authority, such as the Prime Minister’s Office, outranks all line ministries or departments and decisively assists in reducing competition or failures of competing agencies to coordinate effectively. 

64.    Even the most enlightened public policy cannot solve all issues, nor should it be expected to.  Collaboration between public authorities and other sector of society are important. Public authorities and private organizations concerned with early warning and related practices should realize the benefits of partnership in the development of technological innovation and related commercial opportunities.  This may include the expanded use of technologies related to earth observation, telecommunications, and other information technologies, including geographical information systems. Equally important partnerships are those that match the needs of people exposed to natural hazards, with the information and technical capabilities provided through the cooperative efforts of public authorities and the private sector.  It is particularly important to include disadvantaged groups of society as well as individuals having special needs. 

65. Once charged, high-level political and operational coordinating agencies of national governments in vulnerable regions, together with associated technical agencies and the private sector, must undertake urgent reviews of their early warning capacities.  These reviews should examine:

· The adequacy of their national hazard observing networks;

· The adequacy of their telecommunications systems to deliver timely hazard warnings, including the redundancy of those systems;

· The adequacy of their predictive capability, including linkages to specialized regional centers;

· The adequacy of their access to current scientific developments with respect to early warning;

· The extent to which hazard warnings are received by target populations in a timely manner and in ways recognized by them to be useful;

· The degree to which citizens are knowledgeable regarding meteorological, hydrological, geophysical and other hazards, the availability and content of hazard warnings and appropriate preparedness and response actions;

· The effectiveness of coordination between all parties involved in early warning of hazards;

· The adequacy of disaster planning at local community and national levels;

· The degree to which risk assessment is used to support mitigation and response planning and to direct development away from high risk zones

· The adequacy of emergency planning and management at local community and national levels including the degree of involvement of local communities in the development, exercise and implementation of emergency plans; and

· Relationships with domestic broadcast and print media and, where appropriate, with international broadcasters.

          67. Results of reviews such as those above should be used as a basis for developing National Strategic Plans to remedy weakness in local and national early warning programs. 

 Recommendations for Capacity Building

68.  Vulnerable communities must be aware of the hazards to which they are exposed and the related effects of those hazards.  Citizens must be able to take specific actions themselves to minimize their personal threat of loss or damage.  In this respect, there should not be total reliance on the frequently overtaxed public sector.  Local communities should have sufficient familiarity with the hazards to which they are exposed, and an understanding of advisory information received, to be able to advise, instruct and engage the population in a manner that increases their safety or reduces the possible loss of resources on which the community depends. 

69.  In order to foster this capability, energy and resources must be devoted to the development of local community level capacities to plan    

and act. Building the necessary local community level capacity requires the development of all warning sub-systems including: 

· Monitoring and forecasting of local level hazards;

· High resolution risk analysis on the basis of local knowledge and intelligence;

· Disaster preparedness strategies appropriate to specific vulnerable groups; and

· Communication strategies enabling timely warning information to reach targeted vulnerable groups.

70.  Rapid, low-cost, methodologies for risk analysis at the local level have been developed and documented examples of their application exist in a number of countries.  National disaster management agencies will need to access these methodologies and transfer them to the local level.  A priority in the development of local level early warning systems should be to train local disaster management authorities in the use of appropriate methodologies and then follow with technical assistance for the development of local level risk information sub-systems.

71. Training programs should also be developed for local community disaster management authorities in risk management and in the design and implementation of disaster preparedness and communication strategies.  They need to build on documented experience of successful practice from different countries and contexts.  Participatory training methodologies produced in Latin America, Asia and Africa already exist that can be adapted easily to early warning requirements.

72. The results of local community-level risk analysis and the design of appropriate communication and disaster preparedness strategies need to be integrated into local risk management plans.  These plans should include both early warning system components, as well as broad actions for hazard mitigation and vulnerability reduction.  These plans should clearly define the institutional and decision-making responsibilities for early warning.  They should be formulated and updated regularly with the participation of key local community stakeholders.  Plans should also include options for simulating contingencies, in order to verify the effectiveness of proposed responses. This will also help ensure broad based public awareness and participation indeveloping risk management strategies. 

73. With respect to international coordination of capacity building, the primary  focus of upgrading national capacities must be placed where the highest priority needs exist, as this will result in the best contribution to improving overall early warning capacity at the regional and global levels.  Responsible international organizations should undertake regular reviews of global and regional early warning capacities within their individual and collective areas of responsibility and utilize those results to develop or update plans for overall improvements in warning capacity.  Where possible, these reviews should be based on existing in-house information and should examine:

· The effectiveness of existing coordination mechanisms among international agencies, together with, and between, individual national scientific and technical agencies responsible for early warning;

· The effectiveness of international telecommunications infrastructure for the timely relay of warnings and data to threatened populations, to national institutions responsible for domestic warning programs and to international humanitarian and emergency assistance agencies;

· The adequacy of internationally coordinated observational networks to support early warning programs;

· The roles, responsibilities and operational performance of specialized   warning centers to ensure there effectiveness in responding to early warning needs within their respective areas of responsibility; and

· International training and technical assistance programs to ensure that they are targeting the areas of highest priority from an early warning perspective.

74.  In this respect, donor countries and international agencies should continue to assist governments to develop their national capacities.  This may be accomplished by means of training and human resource development programmes, the provision of technological assistance, by encouraging research about local conditions, by facilitating greater access to research results developed elsewhere and by implementing early warning demonstration projects.  It is equally important to increase opportunities for scientific and technical experience to be taken into consideration in the determination of policy and decision making processes that shape hazard monitoring and disaster prevention activities. 

75. Finally, while hydrometeorological, geological and technological hazards must receive their just attention; other hazards that are perhaps not as well known or as well understood must also receive attention.  Representative of these lesser-explored issues are fire hazards, the El Niño/La Niña phenomena, and the forecasting of emerging and other communicable disease outbreaks. 

76. It is necessary to strengthen scientific research on the El Niño and related processes in order to improve forecasts and apply the results of scientific research for mitigation of damages.  The objective of this research is to reduce vulnerability and to realize the potential beneficial effects of these phenomena, particularly in support of vulnerable communities.  Specific needs include:

· Improved monitoring of climate systems, especially through the development of regional networks and the implementation of operational systems that have demonstrated proven value from research.  Commitment of new funding for multi-purpose space based systems and in-situ observing networks of the Global Climate Observing System is necessary to achieve this objective.

· Expanded ongoing research directed towards improved prediction of climate variability on seasonal to interannual time-scales.  The World Climate Research Programme has demonstrated its effectiveness as a research framework, and commitment of new funds to the Climate Variability and Predictability Programme (CLIVAR) will give an important impetus to this established activity.

· Development and implementation of new weather watch warning systems at the local and regional levels where required, and the strengthening of existing systems.  The technological infrastructure, including specialized observing networks and regional communications and computing capabilities for data collection, analysis and prediction are costly and beyond the financial reach of most developing countries.  Commitment of new funds will be necessary to establish a network of national and regional centers and is essential for supporting national climate services in countries of the developing world.

· Ensuring that the information needs of national sectors vulnerable to climate extremes are met through regional and sector specific studies to develop knowledge of vulnerability and sensitivity that is essential to underpin sound planning for protection, prevention and mitigation of negative impacts of El Niño and related events.  Commitment of new funds for the purpose of impact assessments and development of appropriate response strategies are required to reduce climate risk and establish safe community habitats.

77.  With respect to fire hazards, a global fire inventory must be designed and implemented, with the objective of producing a first-class product in the very near future, in order to provide a basis for early warning systems.  Subsequently, this product then must be improved for standardized application over the next decade.  Additionally, technology transfer and information exchange on early warning and fire management decision support systems must be provided through international collaborative agreements or technical assistance programs. 

78. In the case of the surveillance of emerging diseases, for early warning mechanisms to be effective, particularly across international boundaries, relevant policy implications must be considered prior to the actual reporting of diseases by individual countries.  The cost and access of telecommunications technology, an appropriate system of early warning (e.g. to whom, when) and the requirements of reporting (e.g. disease syndromes, confirmed cases) will facilitate rapid collection and analysis of data and transmission of information for prevention of communicable disease outbreaks. In this respect, the United Nations has been encouraged to take steps to include the health sector and health issues in the broader process of enhancing early warning capacities. 

          Technical Recommendations

79.  While the primary and early focus of attention should be on public policy and capacity building, attention must also be given to development and effective utilization of technology.  To this end, important technology-related recommendations require attention and action.  They include:

· Continued effort to improve global weather satellite programs to ensure satellite coverage of all areas vulnerable to severe meteorological and hydrological phenomena and drought.

· The development of space borne sensor technologies devoted to specific tasks recognizing wildfire disaster precursors, fire activity, and the impacts of fire (ecological, atmospheric, and chemical) must receive high priority.

· WMO and other agencies involved in early warning for non-hydrometeorological hazards should examine jointly the potential, collective use of the Global Telecommunications System (GTS) as a possible means for international relaying of warnings for all forms of natural and related hazards.

· Continued effort to utilize the Internet in support of early warning.

· The United Nations should encourage the many interests within the early warning community to develop common approaches to information management and the development of supporting technologies.  In this respect, the formation and funding of joint, inter-agency and interdisciplinary assessment, monitoring and evaluation teams can increase the probability that all critical needs of affected populations are taken into account.  This is especially true because the challenge in applying technology to early warning may frequently be less a question of the suitability, or even the availability of the technologies themselves, but more the challenge of establishing the collaborative and mutually productive relationships among the users.

· There is a continuing need to inventory early warning initiatives, by region and by sector, referencing technologies and software, and specifying distinctive communications frequencies and types, classes, quality, precision, and resolution of data available.

· The commitment has been made during recent years for special tariff structuring for disaster relief, by granting free telecommunications satellite space segment during catastrophic disasters.  This initiative has enjoyed the support of a growing number of national telecommunications administrations by their extending free associated ground service. A similar rationale and approach to specialized tariffs and usage costs for pre-disaster warning also needs to be developed.

· The United Nations is encouraged to consider providing a forum to explore the need for a single entity (within or outside the United Nations structure) to coordinate and facilitate early warning technology, its development and applications.

· In the absence of an international body dedicated to technological applications for early warning practices (as referred above), the United Nations should act to provide an institutional platform that brings together national space agencies and other public and commercial space interests. This could facilitate a consolidated and coherent process to assess current observation requirements for improved early warning operations and could solicit the participants coordinated contributions when new space missions or sensing systems are planned.
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