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FUTURE CHALLENGES AND OPPORTUNITIES

Challenges facing Prediction Research:  A report of the EC Task Team (EC-RTT) on Research Aspects of an Enhanced Climate, Weather, Water and Environmental Prediction Framework

SUMMARY

	ISSUES TO BE DISCUSSED:

Critical gaps in research supporting Member’s ability to deliver prediction services and products related to weather, climate, water and the environment. 

ADDITIONAL FINANCIAL IMPLICATION:

No financial implications for 2010-2011 but there are implications for the 2012-2015 budget to be approved by Fifteenth Congress.
DECISIONS/ACTIONS REQUIRED:
Endorse actions implementing the three major recommendations and the associated specific recommendations on:  

(a) A unified approach to multidisciplinary weather, climate, water and environmental prediction research and to a step up in high-performance computing investments for coordinating and accelerating weather, climate, coupled chemical and hydrology model development, validation and use;
(b) Closer linkages between research, operations and users through Forecast Demonstration Projects (FDPs) that accelerate technology transfer; 

(c) The review and rationalization of the roles and mandates of the WMO Commissions, and the improvement of their effectiveness in capturing optimal science input through WMO decision-making and thereby, enhancing WMO Member capabilities in research, observations, prediction and services.

REFERENCE:
EC-LXI/INF. 10 - Report and recommendations of the EC Research Task Team
CONTENT OF DOCUMENT:

Appendix for inclusion in the final report:

Draft text for inclusion in the general summary of EC-LXI
Appendix for Information:

EC-LXI/INF 10:   Report and recommendations of the EC Research Task Team



DRAFT TEXT FOR INCLUSION IN THE GENERAL SUMMARY OF EC-LXI

8.
CHALLENGES AND OPPORTUNITIES FACING PREDICTION RESEARCH (agenda item 8)
8.1
Welcoming the detailed report and recommendations (see Annex to this paragraph) of the EC-RTT, the Council agreed that coordinated research will enhance Member capabilities to contribute to and draw benefits from the global research capacity for weather, climate, water and environmental science and technology development.  The Council recommended that WMO Members support the EC-RTT recommendations through WMO and its partners and ensure close links between the research, observations and service components of their organizations.

8.2
The Council endorsed the need for a major change in the paradigm for prediction research to take into account the erosion of traditional boundaries between weather forecasting, seasonal forecasting and climate prediction as well as the expanded mandate of weather prediction services to provide not only traditional meteorological forecasts but also new and novel variables and products, particularly with respect to climate change. It encouraged Members to adopt a unified approach to weather, climate, water and environmental prediction research and the associated services.

8.3
The Council agreed that computing capacity is a major limiting factor in the advancement of prediction capabilities of Members and that there is a need for a step up in high-performance computing investments for coordinating and accelerating coupled weather, climate, chemical and hydrology model development, validation and use. 

8.4
The Council supported the recommendation that better technology transfer from research to operations and services with optimal use of observations can be accelerated through cross-cutting Forecast Demonstration Projects. It requested the Secretary-General to implement specific recommendation 3.3 of EC-RTT to set up a mechanism connected with budgetary decision making, whereby cross cutting project proposals developed jointly by at least two Commissions, and one regional association could be reviewed and prioritized by the presidents of technical commissions, for consideration by EC and the Secretariat for eventual implementation.

8.5
The Council requested the Secretary-General to consider the inclusion within the budget for the 2012-2015 financial period extra provision for the implementation of one or two selected FDPs. 

8.6
The Council noted that the EC-RTT was supportive of the need to review the role, structure and cross-coordination of Commissions and organizations in light of the changing needs of Members.  It recommended that the EC Working Group on Strategic Planning continue to emphasize the visibility and role of research in WMO strategic planning and programme implementation. 

8.7
Considering the in-depth analysis and wide ranging recommendations of the EC-RTT report and its relevance to the World Climate Conference 3 and the role of research in a Global Framework for Climate Services, the Council requested the WMO Secretariat to publish it as a WMO Technical Document. 

Annex to paragraph 8.1 of the general summary
Executive Summary of the Report of the EC Task Team (EC-RTT) on Research Aspects of an Enhanced Climate, Weather, Water and Environmental Prediction Framework

Advances in the geophysical sciences and computing have led to a number of opportunities for WMO. First, the distinction across timescales from weather to climate prediction is becoming more blurred; second the incorporation of chemical, hydrological and biological processes into weather and climate models will allow a much broader range of environmental parameters to be forecast, including air quality, flooding, sand and dust storms, changes in vegetation etc. Third, many of the applications and impacts of weather and climate share a common underlying scientific basis.

These and other considerations led to EC-LX forming the Task Team on the Research Aspects of an Enhanced Climate, Weather, Water and Environmental Prediction Framework. The mandate of the Team was to "strengthen and promote the linkages between climate, weather, water and environmental research to enable NMHS and other related services to provide improved services in the next decade”.  A summary of the three General Recommendations and associated Specific Recommendations is given below.  Details can be found in the Report (EC-LXI/INF. 10).
General Recommendation 1 (Section 2.2).  Coordinating and Accelerating Prediction Research: Develop a unified approach to multidisciplinary weather, climate, water and environmental prediction research, step up high-performance computing investments to accommodate the increasing complexity and detail of models, and to accelerate the development, validation and use of prediction models through Specific Recommendations:

Bridging Inter-disciplinary Gaps in Prediction Research (Section 2.2.1)
Gaps between weather, sub-seasonal and seasonal predictions
1.1
Support collaborative climate/weather efforts on the use of Numerical Weather Prediction (NWP) experiments with coupled ocean-atmosphere models for exploring error growth in simulations of modes of organized convection and of interactions between tropical and extratropical by establishing collaboration between the TIGGE and CHFP projects (Brunet et al., 2007).

1.2
Accelerate efforts to improve traditional parameterizations of atmospheric processes such as convection, boundary layer, clouds, precipitation and atmospheric chemistry in climate and weather models.

1.3
Significantly enhance the computing capacity of the world’s existing weather and climate research centres in order to accelerate prediction research (Shapiro et al. 2009, Shukla et al, 2009): the World Modelling Summit recommended computing systems at least a thousand times more powerful than those currently available to strive towards more accurate representation of critical small scale processes. 

Decadal and multi decadal predictions as an initial value problem as well as a boundary forced problem
1.4
Subject IPCC-class models to data assimilation and the prediction of short term weather and ENSO-type variations like in the Transpose AMIP Integrations (Williamson et al. 2008, Brunet et al., 2007)

Interactively coupled weather and hydrology prediction systems
1.5
Follow the recommendations of HYMEX, HEPEX and the second phase of AMMA to develop stronger links with these efforts and develop a general strategic vision to address the broader issue of collaboration between weather and hydrological research, including coupled meteorology/hydrology models for weather and climate prediction.

Application of air pollution predictions and analysis to problems of human health, ecosystems, climate change and the cycling of greenhouse gases
1.6
WMO provide advice, coordination of projects and capacity building in air quality forecasting globally.

1.7
WMO coordinate globally the technical work on the very long-range transport of air pollution between regions and continents.

1.8
WMO take the lead in coordinating globally the technical analysis of how climate variability and change and air pollution interact both ways on a regional basis. 

1.9
WMO play a lead role globally in the analysis of carbon sequestration and reactive nitrogen in view of how the quality of the water supply is affected by reactive nitrogen runoff, and how the reactive nitrogen cycle interferes with air pollution, the carbon cycle and climate change.

Incorporating aerosols and ozone interactively in operational analysis and prediction systems
1.10
Provide global coordination of projects to incorporate aerosols and ozone as radiatively and cloud/precipitation active constituents in operational analysis and prediction systems, and thereby, enhance predictive capability for societal use.

Implementing coordination mechanisms to optimize global and integrated observing systems (Section 2.2.2)
1.11
WMO promote development of observation systems and sensitivity experiments based on the most advanced operational NWP data assimilation systems.

1.12
Build capacity for integrated observations globally through WIGOS working in collaboration with WMO research programmes.

1.13
WMO Members extend distribution and access to observations for research and associated application development through the new WMO Information System (WIS).

1.14
There is an urgent need to initiate a few pilot research projects in the area of coupled-model data assimilation.

1.15
Accelerate the utilization of data assimilation techniques for climate model development.

Promoting Earth-System Reanalysis Projects (Section 2.2.3)
1.16
Take an interdisciplinary weather-climate approach on data-assimilation methodologies in future reanalysis projects

Improving and Innovating Weather, Climate and Environmental Products (Section 2.2.4)
1.17
Encourage liaison programmes such as the project Weather And Society*Integrated Studies (WAS*IS).
1.18
Encourage linkages between weather, climate and hydrometeorological service providers.
1.19
WMO promote hydrological forecast research demonstration projects.

1.20
WMO support research as an essential component of end-to-end systems for weather, climate, water and environmental services such as the Global Framework for Climate Services that is an expected major outcome of WCC-3.

General Recommendation 2 (Section 3.3)
 Linking Research, Operation and Service Delivery:  Develop closer linkages between research, operations and users through Forecast Demonstration Projects (FDPs) that accelerate technology transfer, through Specific Recommendations:

2.1
Increase the two-way interactions between research, users and operations that begin early in the defining of a research problem and continue through the research process. Such interactions will help focus basic and applied research on user needs and make a more rapid transfer of research to operations and end users. Operations and users could also increase the efficiency of this process by providing data, in real-time when possible, to meet research needs and facilitate the testing of new research approaches.

2.2
WMO should play a major role in identifying and facilitating mechanisms to implement the two-way interactions between research, users and operations.

2.3
Increase the involvement of scientists and users from developing countries in FDPs, particularly from NMHSs and their national partners in the research activities of the WMO.

2.4
Focus on distilling research advances into products specially at the regional level that can be readily made available and, through training activities, enable their use by those needing information (some research advances, such as ensemble prediction, have great utility but with interaction with users are difficult to distil into user-friendly information).

General Recommendation 3 (Section 4.3)
The Role of WMO Commissions and the Visibility of Science: Implement a process to review and rationalize the roles and mandates of the Commissions, and to improve their effectiveness in enhancing WMO Member capabilities in research, observations, prediction and services, through Specific Recommendations:

3.1
EC and the Secretariat work closely with the PTC and the Research Department so that any necessary modification to the Commissions’ structures and their linkages with the organizational structure is effected to maximize the impact of the proposed paradigm change in prediction research.  Simplification and clarity of the roles of the Commissions and the Departments should be the guiding principles of any final decisions.

3.2
Develop a process to harmonize research input, and cross-coordination between different Commissions.

3.3
Set up a mechanism connected with budgetary decision making, whereby cross cutting project proposals developed jointly by at least two Commissions, and one regional association could be reviewed and prioritized by the presidents of technical commissions, for consideration by EC and the Secretariat for eventual implementation.

3.4
Recognizing that WMO is fundamentally a science and technology based Organization, establish efficient mechanisms to ensure that optimal science input is provided to WMO decision making processes and bodies (Cg, EC and Secretariat).

3.5
Reaffirm and support international WMO science and technology leadership in its areas of competence, by nurturing a culture of excellence, relevance and impact, whilst recognizing that the increasing complexity of atmospheric related environmental issues necessitates an increasing partnership approach.
Given the breadth of the remit of the EC-RTT and limited time available to report, we have not made a comprehensive list of specific recommendations. Instead, we have focussed on making some specific recommendations which can be implemented quickly, if not immediately. Some of the other recommendations may take some time to develop and implement, particularly where they require people from different working cultures (e.g. research and services) to work much more closely together.  This will be the case where, for example, research and operational departments are of different geographical sites, or where research on the various components (for example weather, climate, hydrology, air quality) is carried out in different institutions. However, this should not be a reason to delay action; indeed, it is quite the reverse - the sooner WMO initiates the changes, the sooner the potential benefits will be realised by the NMHSs and their users.
__________

