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1. Opening of the Session

1. The Session was opened by Dr M. Coughlan, Convenor of the ISDR Working Group on Climate and Disasters.  In his opening remarks, he provided the participants with a background summary of the ISDR and its structures and of the previous activities of the Group.  He noted that while the Group had not formally met since April 2001, some activities, especially relating to the monitoring of El Niño had continued throughout the year.  In reporting to the ISDR Interagency Task Force (IATF) in November 2002, he had recommended that in order to improve synergy between the four ISDR Working Groups, it might be helpful to select a topic or issue for which there was clearly some common ground.  It was subsequently agreed that the subject of Drought would be ideal for this purpose and it had been proposed that WG1 would include a presentation on this topic as a part of its report at the next IATF, 25-26 April 2002.  Drought develops slowly and there is much that can be done with respect to understanding the physical and social reasons for its onset, for providing early warning and for monitoring its course.  It is anticipated that emerging from the IATF discussions will be a more coordinated approach to the issue involving contributions from all working groups.  

2. In welcoming the participants, Dr Coughlan noted that it was especially gratifying to see representation from other ISDR Working Groups.  He also expressed his appreciation to specialist members of the WMO Secretariat for making themselves available to assist the Group in a number of its discussions.  A list of those participating in the work of the session is at Annex 1.

2. Approval of the agenda

3. The draft agenda was approved with the addition of proposed discussion on identifying a cluster of weather and climate phenomena that in addition to the more common hazards, such as drought, flood and windstorm could also lead to disasters.  Such phenomena might include severe frost, weather conditions conducive to pests and disease, heat waves and cold spells.  The approved agenda is at Annex 2.

3. El Niño Outlook

4. It will be recalled that the ISDR Working Group on climate and disasters has undertaken certain responsibilities with respect to the implementation of UN General Assembly Resolution 56/194 and resolutions of previous sessions on international co-operation to reduce the impact of the El Niño phenomenon.  As a contribution to meeting these responsibilities, the World Meteorological Organization in collaboration with the International Research Institute for Climate Prediction has undertaken to coordinate the preparation of El Niño Outlooks whenever the threat of an event has begun to manifest itself.  Two outlooks have been prepared so far this year, viz. on February 6 and March 27.  The latter is attached as Annex 3.  Each outlook is compiled from information supplied by a number of operational and researches centres in WMO Member countries.  An outlook provides an assessment of current conditions that are likely to be influential in El Niño developments and provides a summary of opinion on likely future outcomes.  Such outcomes extended only to broad scale developments since it is important that information relevant to influences at regional and national levels have institutions at comparable levels as their source.  On the possible outcomes, there may or may not be consensus amongst the different contributing centres, in which case the outlook strives to describe the nature and scale of the uncertainties.  The outlooks are initially distributed to the National Meteorological Services of its Member countries and then distributed more widely, including through ISDR information networks and as appropriate in the form of a press release.  

5. In reviewing the value of these outlooks, the Group was unanimous in supporting their continuation.  It was also noted that WMO has received positive feedback on their value as authoritative statements on a phenomenon that now captures world-wide attention. The Group noted that current practice of only issuing outlooks whenever there was an elevated probability of El Niño or La Niña event or an event was underway.  It agreed that there was a more general issue of the value to be obtained through this process or a similar one of producing and distributing routine authoritative assessments on expected global climate conditions whether or not an El Niño or La Niña event might be in the picture.  Routine, e.g. monthly, statements on global climate conditions were being prepared by some national and international institutions with varied methods and ranges of distribution (see section 3).  However, for the most part, they have not been formally established under or endorsed through any international or intergovernmental mechanism and hence might be viewed as not carrying the authoritative stamp of the El Niño Outlooks.

6. The Group also took note of the fact that much of the basic data for the El Niño Outlook is derived from new ocean networks for which there is no long-term stable funding.  This is clearly an issue that needs a long-term solution if we are to continue to make progress in improving our understanding of El Niño/La Niña related phenomena and our ability to predict their outcomes.

4. Climate and Disaster Data Base Linkages

7. In taking up the issue of weather and climate hazards that can lead to disasters, the Group noted that there were now several databases on disasters being compiled and maintained, e.g. by the insurance industry, relief agencies and centres for disaster relief and mitigation.  These databases are variously focussed at global, regional and national levels.  Working Group 3 has been sponsoring a number of activities aimed at improving the information value of these databases and establishing some standards in order to improve their intercomparabilities.  Recognizing that most disasters are linked either directly or indirectly to meteorological or hydrometeorological hazards, there would be great benefit in linking or improving the links of these databases with climatological databases, or at least ensuring that critical climatological parameters and information were incorporated.  It was agreed that the Group would explore firstly what work had been done already in this area and as appropriate would develop proposals for a set of pilot studies that could be based on hazard type and/or location.  The Group further agreed that it would be helpful in this regard to convene an international workshop in collaboration with Working Group 3 to assist in the formulation of these proposals, to identify relevant institutional expertise and to explore a number of target areas that already have well established disaster and climate databases.  It was noted that even in the case of non-meteorological hazards such as earthquakes and volcanoes, unfavourable meteorological conditions at the time of a disaster or in a recovery period could add to the severity of hardship and losses.

8. In summary, future action in this area would comprise the following:

· A literature / web search to identify and document previous work undertaken on correlating climate and disaster databases, and any ongoing work underway.

· An international workshop sponsored by the ISDR and convened by Working Groups 1 and 3, which would bring together the developers of both climate and disaster databases at the international and national levels, to identify key issues and challenges involved in establishing linkages and relationships.

· The comparison of a number of selected climate and disaster databases in countries, where good data already exist (perhaps 1 –2 countries from each of Latin America, Africa and Asia), including a rigorous statistical analysis of the correlation which could be established and the development of models which are both viable and can be defended.

· The development of a set of guidelines for linking and correlating climate and disaster databases, and for the production of risk assessments and outlooks.

5. Information Flow 

9. The Group revisited the matrix that it had devised at its previous session and agreed that the information transfers that would benefit most from a more coordinated and systematic approach were those that involved the interpretation of scientifically based assessments in terms of the specific needs of a wide range of user communities. For the most part, this involved information flow from cells in the central column of the matrix into cells of the right hand column, noting that this flow might not always operate most effectively in the direct “horizontal” sense.
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The presentation of the El Niño Outlook provides a case in point.  While as noted, there is general appreciation of their value and timeliness, there typically follow questions of the type “So what do we do now?”  Satisfactory reaction or answers to this question are frequently not forthcoming since the provider is generally not aware of the options open to users and users are often not aware of the practical consequences of the framework established by the Outlook.  It is also clear that satisfactory reaction and answers will vary according to whether a given user is operating in a global, regional or national to local context. The Group believes that there is considerable scope for examining and refining how best to improve the synthesis processes that could and should operate in each context.  For example, to whom should a user go in order to obtain more detailed analysis and evaluations?  Further, the group recognized that in the specific case of the El Niño Outlooks, there are still uncertainties associated with the forecasting of El Niño related phenomena.  Attention therefore has to be given to potentially negative consequences of users taking actions on the basis of predictions of the strength or timing of El Niño events that prove inaccurate.  Some useful work was already being done on this "cost/loss" problem and the Group believes that explicit attention should be given to the case of slowly developing natural hazards that can lead to disasters.

11. Various international centres now generate raw global information on likely seasonal conditions.  How that information reaches users on the global stage (U.N. Secretariats, International Disaster Relief Managers, etc.) is still evolving*.  The raw climate information then needs to be further synthesized and transformed such that it intersects the decision-making processes of each user.  As noted above, the El Niño Outlook is an example of a scientifically based assessment providing an authoritative interpretation of a range of El Niño forecast information available.  The net assessments produced by the IRI are another example, in this case providing a global perspective of the seasonal mean atmosphere in terms of rainfall and temperature. Also included is a product that attempts to highlight areas prone to seasonal rainfall or temperature in the extreme 15th percentile of the climatological distribution.  Both these examples, however, remain largely in the realm of climate information, and still beg the “So what ...” question.  Authoritative statements on the expected consequences of the forecast seasonal conditions are presently difficult, as the subject has received relatively less research attention to date.  With further research and development, and the availability of databases that link more effectively climate outcomes, e.g. more/less rainfall, with social and economic outcomes, including disasters, there is potential to improve generic products like the El Niño Outlook to provide, at least in a probabilistic sense, come practical answers on hazard risk to the “So what ..” type questions.  

12. The Group believes that going this extra distance is critical since individual user needs are unlikely to be satisfied by the generic products alone.  The need for the tailoring of information, whether it is for the insurance, agricultural or water resource communities or for disaster preparedness, relief or recovery within the civil defence and humanitarian communities is therefore critical.  At some levels this is going on, notably through the various Regional Climate Outlook Forums that are being regularly convened in an increasing number of regions throughout the world.  It is clearly also beginning to pick up at national and local levels, often stimulated through the Forums.  However, there remain large disparities between countries in the available capacity to carry out this type of work, especially between developed and developing countries.  Other options for progress in this area of multidisciplinary collaboration include the establishment of “bricks and mortar centres” or “virtual centres/networks” linked through the Internet.  At the global level it is also going on and probably the best examples relate to procedures in place for rapid warnings on weather forecasting time scales being made available in cases of cross-boundary transfer of pollutants, including radioactive contaminants and smoke from large-scale forest fires.  At climate time scales, however, the synthesis and interpretation of information for specific “global scale” users is relatively ad hoc and rudimentary.  The Group will continue to explore this particular issue as an important part of its ongoing work.

13. At a regional level, there are an increasing number of options for carrying out the science to application synthesis.  The Regional Climate Outlook Forums (RCOF), which are becoming a regular feature in a number of regions, notably Africa and South America, are providing opportunities for climate scientists and sector specialists to work together on resolving how best to apply climate information including seasonal forecasts.  The Group agreed that it would be appropriate to use these opportunities whenever possible to explore in the forecast context and in more depth issues related to disaster preparedness.  Another expanding development is the appearance of regional centres devoted to or taking on climate issues within their respective mandates.  Not all countries have the critical resource mass to support an effective analysis effort on climate related issues.  There are clear benefits to be gained in such cases in promoting cooperation through the establishment of regional centres, supplying information to several countries in the region.  Such centres generally build on existing capacity, e.g. meteorological services or disaster preparedness centres.  Examples include the DMCs and ACMAD in Africa, ADPC in South East Asia, and the proposed new centre in Guayaquil, Ecuador (see Section 7).  Such centres, in addition to providing or facilitating the provision of scientifically based climate information products for the countries it serves, can also provide a focus for capacity building and research activities.  The upcoming Climate Training Workshop in Bangkok, cosponsored by the ADPC, the IRI and the Thai Meteorological Service provides an excellent example of the type of activity that could be further fostered by the Working Group and used to enhance capacity building on disaster preparedness.  At this particular workshop, participants will be exposed to the lessons learned from the 1997-1998 El Niño event, drawing inter alia on the outcomes of the various studies sponsored by the ISDR and its Agency partners.  In addition, Mr Kamal Kishore, who represents the ADPC on WG-1, will be making a presentation on Enhancing resilience to climate-related extreme events: Sharing country experiences.

6. Predictability of Extreme Events from Seasonal Outlooks

14. The nature of the seasonal to interannual (SI) climate prediction problem lends itself most naturally to statements on quite subtle shifts in the likelihood of different climate patterns in the coming season. This is because most of the predictability initially derives from ocean basin scale interactions between sea surface temperatures (SST) and the atmosphere, at lower latitudes mostly, which through dynamic processes in the atmosphere subsequently affect weather patterns both locally further afield for periods up to several weeks or months.  Slower dynamical processes in the ocean may also result in consequences on even longer time scales.  

15. At regional climate outlook forums, for example, a map product is created indicating the likelihood of three rainfall categories – above normal, near-normal and below normal.  These categories are defined such that, over a long period, they are equally likely to occur – i.e. in the absence of any information to the contrary each category has a probability of 33% of occurring in any given season.  Seasonal forecast information is then used to anticipate if the likelihood of each category differs from the 33% value for the coming season. For example, with El Niño SST forcing expected, a region where rainfall is often enhanced by such SST forcing, may have the likelihood of the above normal rainfall category substantially raised to about 60%. However, usually the expected shifts in probability are less than this.

16. This information provides a first order indication of conditions to expect in the coming season, and for some users, this is valuable. However, nearly all users require more detailed information. In particular, disaster managers need information on changed risks of extreme climate events, including the risk of drought, or the risk of extreme events within the season, such as extreme rainfall events leading to flooding.  While the advances in predicting SI variations in the large-scale climate patterns could be expected to carry a qualitative expression in the change in risk for extremes, the detailed specification, and especially of a quantification of the risk, presents a significant scientific challenge. Some of the issues include:

a) How do shifts in tercile probabilities over large regions map onto the risk of extreme events over the large region, even without trying to introduce spatial heterogeneity into the risk anomaly?

b) Each individual observed rainfall anomaly field, or field of extreme events during a season, contains considerable spatial heterogeneity. Some of that heterogeneity is due to non-predictable stochastic components of the environmental system.  If all were due to such effects, then the best one could do is to follow the research track in 1) above.  However, land features may introduce systematic shifts into the spatial pattern of risks for rainfall anomalies and extreme events. The research question then is - how does interaction of the predictable large-scale atmospheric flow interact with complex but fixed land features to introduce potentially predictable spatial heterogeneity into the rainfall anomaly and extreme event risk fields?

c) How does the predictability of extreme climate events (i.e. output from 1 and 2) translate into SI forecasts variations in risk maps for natural disasters?

17. These questions can be approached by research employing observed statistics and numerical models that simulate the physical processes:

a) Statistics – daily weather extremes, point seasonal rainfall totals etc – can be related to the seasonal rainfall terciles (so that they can be generated directly from forecast maps of rainfall terciles) or they can be related to direct SST forcing predictors, or they can be related to output from numerical climate forecast models.  How best proceed in these areas is still within the research domain  – the challenge being challenge to apply appropriate statistical methods and interpretations, especially given the relatively small sample of years with data, which cast questions on how reliably we can estimate the climatological probability of an extreme event, if it only occurs very rarely in the historical record.  Interpretations of the statistical results are likely to be more reliable if they are underpinned by improved understanding through physical simulations by numerical models of how the predicted information at larger scales cascades down into the smaller scales, where there may be strong geographical and orographical influences at work.

b) Numerical models. High resolution simulations and forecasts for past years, where to some extent observations are available to validate the results, provides opportunity to explore mechanisms of extreme event predictability. Use of large ensembles will substantially increase sample size and provide for more robust statistical analysis.  Such models, at high resolution, especially in the tropics, are still being developed and tested within internationally sponsored research programmes such as the Climate Variability and Predictability (CLIVAR) Project of the World Climate Research Programme.  At present there is a need to tune model parameterisations for each region.  There are, however, very few examples so far of the necessary creation of large ensembles of hindcasts for many past years for a particular region, to allow robust analysis and calibration for an evaluation of their potential as a forecast tool for estimating extreme event probabilities.  While it may eventually be demonstrated that such models can be valuable seasonal forecast tools, for now they should remain in the research domain where they can be used to explore the physical mechanisms that give rise to predictability of extreme events and other downscaled features.

18. The above attack on predictability of climate extremes will contribute to the interpretation of climate-disaster databases. For example, the separation of spatial variations that are stochastic from ones that have a potentially predictable component is a key one – that is, guiding the extent to which risk levels should be modified at small spatial scales, and therefore aiding in the interpretation of statistical results from climate-disaster databases.  The Group believes that research activity along these lines should be strongly encouraged as a potentially important contribution to the ISDR. 

7. El Niño Centre: Guayaquil, Ecuador

19. Following the establishment of a Memorandum of Understanding between the Government of Ecuador and the World Meteorological Organization, a small investigation team has been visiting Ecuador and is preparing a report and recommendations on, inter alia, the proposed scope of the El Niño Centre in Guayaquil and a possible time line for a phased implementation.  The ISDR has been assisting the Team through representation from its office in Costa Rica.  It is anticipated that the Team will present its findings to the Government of Ecuador and WMO before the middle of the year.

8. Drought: A crosscutting issue

20. In tackling this issue in preparation for the discussion at the Task Force meeting, the Group was fortunate to have at its disposal the expertise of Dr M Sivakumar, Chief of the WMO Agricultural Meteorology Division and Mr Wolfgang Grabbs, Chief of the WMO Water Resources Division.  In also having present representatives of ISDR Working Groups 3 and 4, discussion extended easily and usefully into issues more relevant to the interests of those groups.  The outcome of the rather intensive discussion on the matter is the subject of a separate report prepared by Dr Laban Ogallo, which is at Annex 4.
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EL-Niño OUTLOOK


El Niño Outlook

Climate Patterns in the Pacific

Research conducted over the past few decades has thrown considerable light on the important role played by interactions between the atmosphere and ocean in the tropical belt of the Pacific Ocean in altering global weather and climate patterns.  During El Niño events, for example, sea temperature at the surface in the central and eastern tropical Pacific Ocean becomes substantially warmer than normal. During La Niña events, the sea surface temperatures in these regions become colder than normal.  These temperature changes can drive major climate fluctuations around the globe and once initiated, such events can last for 12 months or more.  The last El Niño event occurred during 1997-1998 and was followed by a prolonged La Niña phase that extended from mid-1998 to early 2001. El Niño events change the likelihood of particular climate patterns around the globe, but the events are never exactly the same. 

Current Situation and Outlook
Historical records show the approximate March-June period to be a favoured one for transitions to El Niño or La Niña, and hence considerable discussion can be expected around this time of the year regarding possible developments in the tropical Pacific. This year the discussion is especially intense and while most expert interpretations indicate that the likelihood of an El Niño onset in 2002 is the largest it has been since the 1997/98 El Niño event, the prediction of El Niño is still a maturing science.  There is currently a range of expert opinion on just how certain continuing El Niño development is, with a few believing that development into a Pacific basin-wide El Niño is most likely but the majority believing such development is only slightly more likely than not, and therefore emphasizing that uncertainty still exists.

During February, as anticipated in the last statement (issued Feb. 6), warm water emerged at the surface along the coast of South America and the easternmost parts of the Equatorial Pacific. This has strongly impacted climate patterns in surrounding areas including enhanced precipitation in coastal regions of Peru and Ecuador. For example, OCHA reported that heavy rainfall caused floods and landslides, with loss of life and substantial impacts on agriculture and power supply. 

The question forecasters are now considering is whether this warming will spread over the whole central and eastern tropical Pacific and lead to the development of a Pacific basin-wide El Niño. A further westerly wind burst in the Equatorial western Pacific occurred during February and is likely to kick the ocean further toward El Niño conditions, though the burst was not as strong as the one in December, that was believed to be responsible for the current warming off the coast of South America.  

Indications continue to be uncertain at this time from forecast models on whether the situation will develop further over the coming months into an El Niño event. The current conditions beneath the tropical Pacific are still generally thought to be insufficient alone to guarantee onset of an El Niño, and further developments will be watched for in the next few weeks and months.  Existing unusually warm conditions in the Equatorial Pacific near the dateline continue to be a factor that could contribute to developments. 

Even if El Niño conditions do not develop, it is still possible for significant climate fluctuations to occur in the next several months in different parts of the globe, including the Pacific. For example, sea surface temperatures (SST) along the equator around the dateline are currently warmer than normal, which is having an effect on the atmospheric circulation in this region and further afield.  Furthermore, seasonal climate fluctuations have many causes, involving patterns of SST beyond the Pacific and factors other than sea-surface temperature.  For example, regional climate fluctuations can be driven by SST patterns in the tropical Atlantic and tropical Indian Oceans.  However, forecasts of SST patterns in these ocean basins currently have very limited skill.  This is largely due to inadequate observations of conditions beneath the ocean surface, and the lack of understanding of the mechanisms of systematic SST changes in these ocean basins.   

In summary:

· As anticipated in the last statement, warm water has appeared at the surface close to the coast of South America and is now also evident extending along the Equator into the easternmost parts of the Pacific Ocean.

· The large-scale situation remains favourable for El Niño, and a westerly wind burst during February in the Equatorial western Pacific is a further favourable factor. 

· Unusually warm waters over a large area already exist near the dateline and are influencing tropical circulation there. 

· Different computer models still vary on whether the situation will develop further into what is commonly referred to as an El Niño event.

· While most expert opinions see some increase in the likelihood of El Niño since the last statement on Feb. 6, most emphasize that uncertainty exists, though with the development of an El Niño in 2002 now slightly more likely than not. 

· No evidence of substance is available on the likely strength of El Niño, should it develop. It should be remembered that the 1997/98 event was by many measures, the strongest event during the 20th Century.

· More information on the risk of El Niño development for 2002 is expected to become available over the next couple of months.

The situation in the tropical Pacific will therefore continue to be carefully monitored and further advisories will be issued.  More detailed interpretations for regional climate fluctuations are likely to be generated routinely by the climate forecasting community over the coming months and will be made available through National Meteorological Services.  

Monitoring and Forecasting the El Niño/La Niña Phenomenon

The forecasting of Pacific Ocean developments is undertaken in a number of ways. Complex computer models project the evolution of the tropical Pacific Ocean from its currently observed state. Statistical forecast models can also capture some of the precursors of such developments.  Expert analysis of the current situation adds further value, especially in interpreting the implications of the evolving situation below the ocean surface.  All forecast methods try to incorporate the effects of ocean-atmosphere interactions within the climate system.

The meteorological and oceanographic data that allow El Niño and La Niña episodes to be monitored and forecast are drawn from national and international observing systems.  The exchange and processing of the data are carried out under programmes coordinated by the World Meteorological Organization.
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WHAT SHOULD BE DONE ON DROUGHT 
IN THE FRAMEWORK OF THE ISDR PLATFORM?

1. Drought may be considered in general terms a consequence of a natural reduction in the amount of precipitation received over an extended period of time, usually a season or more in length.  It is thus a temporary aberration, unlike aridity, which is a permanent feature of the climate.  Other climatic factors are often associated with drought.  It should be noted that drought is a normal, recurrent feature of climate, and it occurs virtually in all climatic regimes. Unlike many other natural disasters such as cyclones, floods, earthquakes, volcanic eruption, tsunamis, that induce immediate impacts, drought has however some unique characteristics that may require some different approaches to effectively address how to reduce their impacts. These include the fact that drought:

· does not directly destroy food in storage; shelter; infrastructure; etc

· effects are cumulative;

· creeps in very slowly and is often very difficult to detect its onset until some major impacts such as lack of water, food, etc start to be discernible;

· impacts can be spread over a larger geographical area than the damages that result from most of the other natural disasters, and hence quantification of impacts and provision of disaster relief for droughts are far more difficult tasks. 

2. Further, there are several social and economic parameters that affect severity of drought including prices, wars, various intervention methods, human activities, vegetation, water supplies and demands, etc; making it extremely difficult to quantify its severity and also provide some universal definition and indicators of drought.

Drought distinction

3. Absence of a precise and universally accepted definition of drought adds to the confusion as to whether it exists, and if it does the degree of its severity. Thus, drought is often forgotten once it ends, and everybody seems to be caught unawares again by the next one. Most of the drought definitions have therefore been application (impact) specific. Other drought definitions have been regional specific. The discussions of drought here are focused on three types of drought namely Meteorological, Agricultural, and Hydrological.  Meteorological drought is principally defined by the deficiency of precipitation from expected or "normal" over an extended period of time. Hydrological drought is best defined by deficiencies in surface and subsurface water supplies, leading to a lack of water for meeting normal and specific water demands.  Agricultural drought may be characterized by deficiency in the water availability for specific agricultural operations such as deficiency of in soil moisture, which is one of the most critical factors in defining crop production potential.  

Some required drought information


4. The basic information or drought parameters that are often required include its:  

· Onset/Timing  

· Intensity

· Cessation

· Duration

· Spatial extent of a specific episode

· Rate of change with time, and areal spread

· Risk of the phenomenon and its likely impacts

· Relevant environmental, land use, vegetation, socio-economic, and other relevant information.

Reducing Drought Impacts

5. The mandate of ISDR WGI is focused on climate and natural disasters, and in this particular case in reducing ‘drought’ related disasters. For a long time the traditional approach to drought remained reactive and based on response after a drought has occurred. The vulnerability of societies to drought is increasing in many parts of the world due to increasing population, changes in land use activities, environment degradation, and other socio-economic factors. One of the climate systems that has been linked with world wide occurrences of extreme climate events such as droughts and floods is El Niño/Southern Oscillation (ENSO) phenomena. It should however be noted that ENSO phenomenon is not the only cause of the extreme climate events. Further, It has been noted by IPCC among others that, in the recent years, and in some regions of the world, there is some evidence of significant changes in the trend, frequency and intensity of some extreme climate events such as drought.

6. During the coming decade and century, it is expected drought vulnerability will increase, mainly due to development pressures, population increases, and environmental degradation that could itself lead to climate change. Several efforts have therefore been made at international, regional and national levels to address drought challenges. The international and regional efforts include the programmes and activities of the organizations such as WMO, FAO, WFP, IFAD, IRI, ADPC, ACMAD, DMCs (DMCH and DMCN), NOAA, IRI, USGS, etc that have established programmes to deal with drought monitoring, prediction early warning and disaster preparedness.

7. We have noted that, not only are droughts a natural component of the climate system that are recurrent, but also that drought related hazards are expected to increase in the future. It is the ISDR's mandate to be involved in efforts to reduce the impacts of climate related disasters including those associated with drought; in close collaboration with the other relevant UN agencies, and other relevant international, regional and national institutions. In the area of drought preparedness and mitigation, there are a number of coordinated and collaborative initiatives that could be undertaken within the framework of IATF and its four WGs on climate-related disasters, early warning, vulnerability assessment and wildland fires respectively. 

8. Critical issues that could be addressed as integral parts of an ISDR initiative on drought include: 

· Supporting and strengthening the climate observations and scientific networks  for enhancement of scientific and technical Capacities in meteorological , hydrological and other related fields, 

· Inventory of water resources indicators,

· Vulnerability assessment under different environmental conditions,

· Transfer of appropriate technology to developing countries,

· Improved understanding of the space and time of drought patterns,

· Understanding of causes at local regional and global levels,

· Development of standardized products / indicators for specific used including hazards assessments,

· Communications, dissemination and feed backs system,

· Improvement of the monitoring, modelling and prediction capacities,

· Support all initiatives related to the promotion of Early Warning System,

· Development of national and regional drought and disaster management policies,

· Factoring of all drought information, and drought prediction products in the drought reduction strategies and the over all disaster management and preparedness policies,

· Availability of skilled human resources,

· Education and awareness,
· Standardization of information to users; and need to recognize the role of WMO, ISDR, regional institutions, NMHSs , etc,

· Need to integrate local coping mechanisms,

· Enhancement of regional/international corporations.
Recommendation to ISDR Task Force

9. There is urgent need for ISDR to identify some activities and programmes that could be used to address current and projected drought challenges. To launch such a process, it is recommended that each WG of the TF designate two experts to constitute a Think-Tank on drought. The Think-Tank, working closely with support from ISDR Secretariat, could pursue discussions through electronic correspondence and provide recommendations to IATF as soon as possible.
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* Several major organizations working in the disaster mitigation arena, such as OCHA (Relief Web), FAO (GIEWS) and ICRC, include current weather and climate information in their situation reports.  This information is gleaned from a number of sources including their respective on-site field staff.
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The flow of information from the global scale through regional and national entities and processes can follow several paths.  The so-called end-to-end process in supplying climate information and predictions can therefore be quite complex and involve interactions between several communities.  The way this is developing around the world varies from region to region.  The Climate Outlook Forums are one example, but even these differ with location with some involving only the meteorologists/climatologists while others involve a much broader community of potential users.  So far there have been few examples of institutionalisation of this process.  The establishment of the IRI provides one example that operates at a global level with some attempts to provide at least a broadbrush assessment at a regional level.
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