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Anexo: 

As unto: 

1 ( disponible en ingles solamente) 

Fondos fiduciaries relacionados con las actividades del Programa Mundial de 
lnvestigacion Meteorologica y el Programa Mundial de lnvestigaciones Climaticas 

Estimado sefior/Estimada senora: 

El Experimento de investigacion y predecibilidad de Ios sistemas de observacion 
( THO R PEX) contribuyo de manera significativa, en el marco del Programa Mundial de 
lnvestigaci6n Meteorologica ( PM IM), a acrecentar la comprension de la predecibilidad de Ios 
fenomenos meteorologicos de efectos devastadores y a fomentar la mejora de Ios modelos de 
prediccion meteorologica, Ios metodos de asimilacion de datos y las tecnicas de predicci6n por 
conjuntos en Ios diez alios transcurridos hasta su conclusion a finales de 2014. 

Siguen en marcha tres proyectos principales, posteriores al THO R PEX, que amplfan 
sus objetivos cientfficos y promueven el desarrollo de una prediccion sin discontinuidad del 
sistema Tierra: de minutes a meses, a saber: i) el Proyecto de prediccion de fenomenos 
meteorologicos de efectos devastadores (H IWeather') del Pro"grama Mundial de lnvestigaci6n 
Meteorologica; ii) el Proyecto de prediccion subestacional a estacional, iniciativa conjunta del 
Programa Mundial de lnvestigacion Meteorol6gica ( PM IM) y el Programa Mundial de 
lnvestigaciones Climaticas ( PM IC); iii) el Proyecto de prediccion polar, desarrollado por el PM IM 
en colaboracion con el PM IC. El Consejo Ejecutivo de la Organizacion Meteorol6gica Mundial 
(OMM), en su 66a reunion, expreso su satisfacci6n por Ios avances recientes registrados en Ios 
tres proyectos posteriores al T HO R P EX, Ios cuales se han ajustado para satisfacer las 
necesidades de Ios Miembros y apoyar la mejora de Ios servicios climaticos en el contexto del 
Marco Mundial para Ios Servicios Climaticos. 

Los tres proyectos abordan necesidades y temas relevantes para la sociedad: 

a) El Proyecto HIWeather tiene por objeto promover la cooperacion en materia 
de investigacion internacional con el fin de alcanzar un aumento 
considerable de la resiliencia ante Ios fenomenos meteorologicos de efectos 
devastadores en ,todo el mundo, basandose en la mejora de las 
predicciones para escalas temporales que van de minutes a dos semanas y 
en la mejora de su comunicaci6n y utilidad en las aplicaciones sociales, 

A Ios Representantes Permanentes ( o Directores de Ios Servicios Meteorologicos o 
Hidrometeorologicos) de Ios Miembros de la OMM ( P R-6816) 

copias: Asesores hidrol6gicos de Ios Representantes Permanentes 
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econ6micas y medioambientales. El alcance del proyecto viene definido por 
las necesidades de Ios usuarios de contar con mejor informaci6n de 
predicci6n y aviso con el fin de aumentar la resiliencia de las comunidades y 
Ios paises para responder a un conjunto de peligros cuidadosamente 
seleccionados. La investigaci6n se centrara en cinco tipos de peligros 
( crecidas urbanas, incendios forestales, vientos extremos localizados, 
condiciones meteorol6gicas invernales de efectos perturbadores y 
cuestiones relativas a las olas de calor y la contaminaci6n del aire en el 
medio urbano), que abarcan una amplia gama de efectos, de manera que 
cabe esperar que Ios avances en el aumento de la resiliencia ante esos 
peligros tengan una relevancia mas general. 

b) El Proyecto de predicci6n subestacional a estacional tie ne por objeto 
mejorar la capacidad de predicci6n y la comprensi6n de la escala de tiempo 
subestacional a estacional, a !raves de la creaci6n de una base de datos 
para Ios sistemas de predicci6n mediante conjuntos multimodelos y la 
evaluaci6n de su capacidad en estudios de caso de gran impacto, y 
promover su utilizaci6n por Ios centros operativos y su explotaci6n por parte 
de la comunidad encargada de las aplicaciones. Desde la perspectiva de Ios 
usuarios finales, la escala de tiempo subestacional a estacional es 
fundamental para muchas decisiones de gesti6n en las esferas de la 
agricultura y la seguridad alimentaria, el agua, la gesti6n de riesgos de 
desastre y la salud. La mejora de las predicciones meteorol6gicas y 
climaticas revestira sin duda un gran valor social y econ6mico. 

c) El Proyecto de predicci6n polar tiene por objeto promover la cooperaci6n en 
materia de investigaci6n internacional con el fin de mejorar Ios servicios de 
predicci6n meteorol6gica y medioambiental en las regiones polares, en 
escalas de tiempo horarias a estacionales. Este proyecto constituye el 
componente de investigaci6n horaria a estacional del Sistema mundial 
integrado de predicciones en las zonas polares ( G IPPS) de la OMM. Cabe 
hacer hincapie en que Ios beneficios previstos van mas alia de las escalas 
de tiempo ( horarias a estacionales) y I as regiones (Artico y Antartida) 
consideradas. Se preve que las mejoras previstas de la representaci6n de 
Ios principales procesos polares en modelos (acoplados) tales como las 
capas limite estables o la dinamica del hielo marino reduzcan Ios errores 
sistematicos que se dan en Ios modelos climaticos y, por consiguiente, 
ayuden a limitar las incertidumbres propias a las proyecciones climaticas 
regionales. El Ano de la predicci6n polar complementara las actividades de 
observaci6n realizadas en el marco del G IPPS mediante una campana 
sobre el terreno con periodos de observaci6n especfficos entre 2017 y 2019. 

Para mas informaci6n sobre esta iniciativa, sfrvase encontrar adjunto el resumen 
ejecutivo del Proyecto H IWeather (vease el anexo 1 ). El proyecto de plan de ejecuci6n puede 
consultarse en el sitio web del Programa Mundial de lnvestigaci6n Meteorol6gica (PMIM) de la 
OMM ( http://www.wmo.int/wwrp). Puede!Elncontrarse informaci6n detallada sobre el Proyecto de 
predicci6n polar y el Proyecto de predicci6n subestacional a estacional en sus respectivos sitios 
web: http://polarprediction.net/; http://s 2sprediction.net/. 

El doctor Paolo Ruti, jefe del Programa Mundial de lnvestigaci6n Meteorol6gica 
(correo electr6nico: P Ruti@wmo.int), y Michel Rixen, del Programa Mundial de lnvestigaciones 
Climaticas ( correo electr6nico: M Rixen@wmo.int), proporcionaran con gusto toda informaci6n 
adicional que se les pida sobre el particular. 

http://www.wmo.int/wwrp
http://polarprediction.net/
http://s2sprediction.net/


-3-

En su 66• reunion, el Consejo Ejecutivo de la OMM aprobo, en virtud de la 
Resolucion 12, el establecimiento del Proyecto sobre fenomenos meteorologicos de efectos 
devastadores del PM I M, que contaria con la financiacion de contribuciones voluntarias, y pidio al 
Secretario General que aprobase el establecimiento de un fondo fiduciario asociado al Proyecto. 
Anteriormente, en la 64• reunion del Consejo Ejecutivo, se habian establecido Ios fondos 
fiduciaries del Proyecto de prediccion polar y del Proyecto de prediccion subestacional a 
estacional mediante la adopcion de las Resoluciones 16 y 17. 

Quisiera agradecer a la Administracion Meteorologica de Corea (KMA) y a la 
Republica de Corea por albergar la Oficina de Coordinacion lnternacional del Proyecto de 
prediccion subestacional a estacional y al lnstituto Alfred Wegener de lnvestigaciones Polares y 
Marinas (AWl), silo en Alemania, por albergar la Oficina de Coordinaci6n lnternacional del 
Proyecto de prediccion subestacional a estacional. Por otra parte, hago extensive mi 
agradecimiento a todos Ios Miembros que ya han contribuido a Ios fondos fiduciaries en Ios afios 
anteriores. 

Habida cuenta de lo que precede, mucho le agradeceria que su Servicio tuviera a 
bien estudiar la posibilidad de proporcionar ayuda financiera a Ios fondos fiduciaries de Ios !res 
proyectos posteriores al THO RPEX con el fin de garantizar su ejecucion efectiva. 

Asi pues, quedo a la espera de recibir su respuesta con la mayor brevedad. 

Le saluda atentamente. 

�----·---·· 
(J. Lengoasa) 

por el Secretario General 
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I 
. HIWeather 

EXECUTIVE SUMMARY 

Despite substantial advances in both forecasting capability and emergency preparedness, recent 
years have seen a large number of natural disasters t hat have cost many lives, displaced large 
numbers of people, and caused widespread damage to property and infrastructure. Many of t hese 
disasters result from severe weather interacting with society. At t he same time, less severe 
weather events place a continuing strain on society t hroug h more frequent impacts of smaller 
magnitude. This is especially evident in less developed countries with more fragile economies and 
infrastructure. In addition, weather forecasts are becoming increasingly important for economic 
applications (e.g. forecasting energy supply and demand) and for protecting t he environment. In all 
t hese areas users of weather information expect more sop histicated guidance t han was the case 
ten years ago. 

T he T HO R PEX programme delivered major advances in the science of weather forecasting t hus 
providing t he knowledge basis for improving early warnings for many High Impact Weather events 
for one day to two weeks a head. At t he same time, new capabilities in s hort-range forecasting 
arising from the use of new observations and convective-scale Numerical Prediction Models and 
Ensemble Prediction Systems have made it possible to provide warnings of weat her-related 
hazards, directly, up to one or two days a head. Together with advances in coupling prediction 
models and better understanding by social scientists of t he c hallenges to ac hieving effective use of 
forecasts and warnings, t hese advances offer t he basis for a dramatic increase in t he resilience of 
communities and countries to t he t hreat of hazardous weather and its impacts. T he time is ripe to 
capitalise on these advances. We propose a ten year programme within t he World Weather 
Researc h Programme to: 

"Promote cooperative international research to achieve a dramatic increase in resilience to 

high impact weather, worldwide, through improving forecasts for timescales of minutes to 

two weeks and enhancing their communication and utility in social, economic and 

environmental applications". 

T he scope of t he project is defined b1 t he needs of users for better forecast and warning 
information to en hance t he resilience of· communities and countries in responding to a carefully 
selected set of hazards. W hile not compre hensive, t hey cover a wide range of impacts so t hat 
advances in building resilience to t hem may be expected to have more general relevance. T he 
selection has been guided by t heir importance as a cause of disasters, by relevance to developing 
countries, by vulnerability of t hose living in megacities, and to span the complete range of climate 
regimes. 
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Urban floods, including flooding from t he sea, rivers and directly from rainfall t hat exceeds 
drainage capacity, and including rain-induced landslides, wit h particular emp hasis on flood 
impacts in t he growing megacities of t he developing world, especially t hose situated in t he 
tropics and subtropics. Flooding is t he most common cause of disasters in t he world today. 
Since most of t he world's major cities lie eit her on t he coast or on a major river, t he problem is 
set to increase as cities grow, sea level rises, and t he hydrological cycle becomes more intense 
in a warming atmosp here. Management of floods varies according to t heir source and scale and 
source. For large river floods wit h large forecast lead times, river controls can be used to eit her 
make space for t he water or to retain it upstream of vulnerable populations. For coastal floods 
wit h large lead times, evacuation may be most appropriate. For flash floods and surface water 
flooding, local protection and movement of people requires more precise forecasts at muc h 
s horter lead times. 

Wildfires, emp hasizing requirements associated with fire fig hting and fire management as well 
as prediction of fire risk. Increasing use of wilderness areas for recreation and t he spread of 
human settlement into forested areas are both increasing t he risk from t his hazard. Fire is 
associated wit h droug ht and hig h temperatures, so t here will be opportunities for linking with t he 
Subseasonal to Seasonal Prediction Project in extended range prediction of t hese conditions. 
However, management of live fires also requires a detailed knowledge of bot h t he vegetation 
state and wind, w hic h can only be predicted for very s hort periods a head. 

Localized Extreme Winds, including localized wind maxima within tropical and extratropical 
cyclones (e.g. sting jets), downslope windstorms, and tornadoes. Great advances have been 
made in t he prediction of bot h tropical and extratropical cyclones over t he past decade, but wind 
damage and disruption mostly occur in small areas, e.g. within embedded mesoscale and 
convective scale weather systems. Decisions on appropriate protective action depend on 
knowing t he location, timing and intensity of t hese localized wind maxima. 

Disruptive winter weather, including snow, ice, fog and avalanc he, and focussing on transport, 
energy and communications impacts. W hile not usually t he cause of disasters, t his collection of 
hazards, wit h related meteorological causes and overlapping impacts, is a major source of 
social and economic disruption in mid- and hig h-latitude regions. T here will be opportunities to 
work wit h t he Polar Prediction Project on t his hazard. 

Urban heat waves and air pollution. W hile extreme heat and poor air quality may occur 
separately, both are associated wit h long-lived weather patterns, bot h give rise to similar healt h 
responses, and major heat-related disasters tend to involve bot h ingredients. T here will be 
opportunities to work wit h t he Subseasonal to Seasonal Prediction Project on t he extended 
range predictability of blocking events, but t he main focus will be on t he spatial and temporal 
variability of t he hazard and t he influence of t he urban fabric t hroug h emissions and heat fluxes 
from t he built environment. 

T he researc h required to deliver en hanced resilience to t hese hazards will be carried out in five 
t hemes t hat cover areas traditionally separated into t he p hysical and social sciences. Ac hieving t he . 
outcomes of t he Hig h Impact Weat her (HIWeat her) project depends on t hese two scientific 
communities working toget her. Research objectives have been identified within eac h t heme t hat, 
together, will enable specific advances in t he management of impacts from t he five hazards. 

Predictability and Processes. Researc h will be focused on t he meteorological processes t hat 
influence t he predictability of Hig h Impact Weat her: control of convective-scale predictability by 
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large scale processes in tropical and extratropical latitudes; differences in predictability of 
hazardous weather relative to "normal" weather; association with forecasts that are very 
sensitive to initial state; mechanisms that produce quasi-stationary hazardous weather systems; 
role of diabatic heating; role of boundary layer and land surface; pre-conditioning of the land 
surface for hazards. These research challenges will be addressed through the use of datasets 
from recent and planned field experiments, especially the planned North Atlantic waveguide 
experiment, T-NAWDEX, Lake Victoria experiment, LVB-HyNEWS, and La Plata basin 
experiment, RELAMPAGO, through coordinated case studies and model intercomparisons, and 
in review papers and targeted workshops. 

Multi-scale Forecasting of Weather-Related Hazards. Research covers the observations, 
nowcasting, data assimilation, modeling and post-processing required to forecast High Impact 
Weather using coupled numerical weather, land surface, ocean and chemistry models, including 
modelling of floods, landslides, bushfires, air pollution etc. Research will focus on advances in 
the whole prediction chain needed to forecast the hazards, on prediction at convective-scale 
(<3km), on coupled modeling and on the use of ensembles to quantify probability and 
uncertainty. Specific activities will be carried out reviewing the use of existing and new 
observation sources; comparing new approaches to multi-scale coupled modelling and data 
assimilation systems, drawing on parallel activities in the Subseasonal to Seasonal Prediction 
Project; developing ensemble perturbations for small scales and hazards; and meeting the 
product specifications identified by the communications theme. The research will make use of a 
catalogue of hazardous weather case studies developed with the predictability and processes 
theme, together with datasets from recent and planned field experiments, re-analyses and re
forecasts, and will demonstrate and evaluate new techniques in Forecast Demonstration 
Projects. 

Human impacts, Vulnerability and Risk. Research will enable modelling of hazard impacts to 
extend to exposure and vulnerability of individuals, businesses and communities in support of 
risk assessments. 11 is intended that social scientists should take leadership of this activity. 
Workshops are planned to draw the physical and social science communities together through 
agreed definitions of key words and concepts, which will be documented in a white paper. 
Research will initially focus on building a community of interested scientists and on reviewing 
recent experience and current capabilities. Subsequent work will include development of new 
models within an end-to-end framework; use of social media to construct and validate models; 
and representation of the dynamic nature of vulnerability from socioeconomic datasets. In each 
case, initial activities will be to survey and share current approaches, including with private 
sector meteorologists, then to facilitate progress through joint meetings and to evaluate new 
capability in Forecast Demonstration Projects. 

User-oriented Evaluation. Research will focus on the profile of accuracy and value through the 
forecasting, warning and communicati 9n chain with an emphasis on the information required by 
decision-makers to build their trust in the information they receive. An intercomparison project 
will assess whether recent advances 'in meteorological verification can usefully be extended to 
more variables, including the hazards themselves where allowing for observation quality will be · 

important. A while paper will be published and new techniques will be evaluated in Forecast 
Demonstration Projects. Together with the communication theme, a catalogue of post-event 
reviews of the effectiveness of forecasts and warnings will be compiled. Targeted workshops 
and conference sessions will be held to involve users and social scientists in exploring metrics 
of the value of forecasts and warnings in user decision-making. Evaluation requires 
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observations so this theme will work with the human impacts, vulnerability and risk theme to 
investigate how to use new sources of data in verification. Research on economic benefit of 
forecasts and warnings, will also be carried out through workshops involving economists and 
private sector meteorologists, leading to the publication of a white paper. 

Communication. Research will focus on the choices of information content, language, format 
and media channels used, spatial and temporal precision, timeliness, context and trust that 
together determine whether forecasts and warnings will be received, understood and acted on. 
A catalogue of post-event reviews will be developed, together with regular surveys and 
workshops involving weather services, private sector meteorologists and key user groups. This 
will be used to assess high impact weather communication methods and their transferability, 
leading to a published review paper. The role of social media will be investigated, with the aim 
of identifying and documenting and sharing best practice. Results will be evaluated in Forecast 
Demonstration Projects and success stories shared. Workshops and special sessions at 
conferences will be convened and a journal special issue is planned to attract social scientists 
to contribute in this field. 

Eight cross-culling activities have been identified across the themes to draw them together: 
applications in the forecasting process, design of observing strategies, uncertainty, field campaigns 
and demonstrations, knowledge transfer, use of verification, impact forecasting and data 
managementlarchiving. Some of these serve to ensure that key common areas of expertise are 
applied throughout the project, while others will enable the pooling of skills and resources so as to 
take forward and demonstrate the results of multiple research themes. 

Many of the research and cross-culling activities will converge on field campaigns, Research 
Development Projects and Forecast Demonstration Projects ( RDP/ FDPs ), which will be focussed 
on particular hazard forecasting problems in specific climates so as to establish an evidence base 
of best practice that may be applied globally. One such activity is the planned North Atlantic 
Waveguide and Downstream Development Experiment ( T-NAWDEX), which will link activities 
across a variety of spatial and temporal scales, drawing on both the academic and operational 
communities. Another is the Lake Victoria Experiment (LVB-HyNEWS), whose aims include 
developing hazard warnings for those working on the Lake. Further RDP/ FDPs will be promoted, 
probably in conjunction with field experiments aimed at broader objectives, in the areas of urban 
flooding (including the RELAMPAGO project in South America), winter weather (including the 
CHAMP project in North America), fire weather (possibly with a planned experiment in Australia) 
and extreme local winds (including the PECAN project in the USA). lt is also planned to use 
available forecasting testbeds, including the Hazardous Weather Testbed in the USA, to evaluate 
advances in use of observations, modelling and product generation. 

The proposed research will revolutionize the information available to be used in support of 
weather-related hazard management, providing better accuracy and more relevance, from systems 
designed with proactive risk reduction and effective emergency response as their aim. At the same 
time, the research benefits will ·cascade to "normal" weather, enabling National 
Hydrometeorological Services to make more effective contributions to their national economies, . 
especially in less developed countries. These outcomes will contribute significantly to delivering the 
aims of the follow-on to the Hyogo Framework for Action, which will be agreed at Sendai in 2015. 

The research will build on advances made in THO RPEX and dovetail closely with the other two 
projects arising from THO RPEX: the Polar Prediction Project and the Subseasonal to Seasonal 
Prediction Project. The WWRP and THO RPEX working groups, particularly PDP, DAOS, TIGGE, 
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WGNR, MW F R, JWG FV R and SERA, have played key roles in defining the project and their 
successors will continue to be important contributors to the research. Links with the climate 
impacts community in WCRP will be developed to enable research results gained in H IWeather to 
be applied to assist communities and countries in their adaptation to a changing climate. The 
cooperation between the academic and operational communities developed in THO RPEX will be 
maintained and strengthened. The programme will work closely with other international and 
national programmes in disaster reduction and hazard forecasting, and will establish links with 
major business-led programmes that address weather sensitivities. A primary goal will be to build 
capacity in less developed countries, particularly through the RDP/ FDPs, engaging widely with the 
academic and emergency response communities in the host countries. 

The project will be governed by a Steering Group consisting of two eo-chairpersons representing 
the physical and social sciences, together with chairpersons of task teams for each of the research 
themes. These task teams will consist of the Pis of activities being carried out in the theme. The 
Steering Group will report to WMO through the WW RP and will be advised by a Strategic Advisory 
Group consisting of senior representatives of key user communities, including Disaster Reduction, 
Weather Services, Economic Development, Health as well as the relevant WMO Technical 
Commissions, CBS, CHy and C IMO. 

The project will be working in an area that has traditionally been very fragmented, both in discipline 
and regionally. Success will depend on attracting people to meet and work together in workshops, 
conference sessions and summer schools. To achieve this, the project will require administrative 
support in the form of an International Coordination Office and financial support from a trust fund 
amounting to at least CH F 200,000 per year to cover travel to management meetings, costs of 
workshops, publications and travel to scientific meetings for participants from developing countries. 
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