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Introduction

The WMO Commission for Atmospheric Sciences (CAS) is one of eight Commissions supporting the WMO to provide the authoritative voice on the state and evolution of the atmosphere and climate of Earth. CAS has played a key role on developing and coordinating the science related to stratospheric ozone depletion, supporting the IPCC climate change science assessments and links closely with the World Climate Research Programme. Its mission is elaborated in the CAS Terms of reference document (see http:www.wmo.int/web/arep/cas/terms_ref.pdf). 

The Secretary-General of WMO has taken steps for a more horizontal approach across WMO Programmes.  WMO Members are in process of developing the Seventh WMO Long Term Plan (2008-2015) and, in that formulation, must capture the emergence of an increasing number of significant scientific and operational advances within the atmospheric and climate communities.  To this end, we, as CAS Members, must consider how best to adjust the current structure of the CAS and its TOR’s.   This debate will unfold in Cape Town, Republic of South Africa at the Fourteenth quadrennial Session from February 16 to 24, 2006. I take this opportunity to communicate a few ideas on how CAS could evolve.

Factors of change

Progress in Science and Technology
Fundamentally, the most important reasons to reassess the CAS lie in the impact of many significant advances in atmospheric and related sciences in the last decades and in changes to its supporting infrastructure. There are countless examples, to name a few;   
· the explosion of telecommunications speed, bandwidth and computing capacity worldwide, 
· the exponential increase in available Earth system observations, particularly from space-based systems, and their extension to chemical constituents of the atmosphere, bio-geochemical observations at the earth’s surface, and global observations of the state of the oceans, 
· the development and recent operationalisation of sophisticated multivariate data assimilation schemes that blend these observations on different spatial and temporal scales, 
· the rapidly expanding activities of Earth system R&D and its integration in ever more sophisticated Earth system models, and, as a corollary, a forced multidisciplinary approach, 
· the increasing accuracy and success of some Earth system models to either explain the present state of the environment or, more importantly, project it in the future, and,  
· the emergence in many National Meteorological or Hydrometeorological Services (NMHSs) of environmental prediction activities that contribute critical information for decision making within a diversity of socio-economic activities
Whether these outcomes relate to ecosystem sustainability, human health or the competitiveness of industrial sectors both national and international, the research communities are contributing immensely to the health, safety, security and economic well-being of citizens worldwide.

Recent Events and Accomplishments
There are a number of recent accomplishments of pertinence to the CAS. The establishment of the intergovernmental Group on Earth Observations with its ten year implementation plan (2006-2015) for the Global Earth Observation System of Systems (GEOSS) is truly a bellwether for political impetus to improve our understanding of Earth systems.  WMO’s significant involvement presents opportunities for the application of atmospheric and related sciences to its realization. In particular, the application of modern data assimilation techniques and numerical modeling will be important in transforming the raw observations into useful Earth system information. 
CAS, too, has moved the yardsticks.  The IGACO strategy deserves our strongest support and we must capitalize on the COPES strategic Framework within the WCRP.  Many NMHSs have been tasked to develop and implement very high resolution or urban scale atmospheric simulation systems. The CAS GURME programme addresses some of the underlying science, nevertheless more research effort and coordination is needed before such systems can deliver accurate simulations and forecasts. 

There is a convergence of climate and NWP models (and for that matter chemical weather models).  The concept of a unified approach to weather, climate and Earth-system prediction systems is slowly emerging and CAS programmes should take an integrated approach and help accelerate progress.  This should force a reflection on the role and mission of the WWRP and in particular its relationship with the WCRP and ICSU.   
Finally, as reported in the recently released UNEP Millennium Report, our environment is experiencing unprecedented and accelerating change. The atmosphere, circling the globe every five to ten days is, by its very nature, the single most important cause and vector of events that signal these changes. Whether it is called climate change, atmospheric pollution or the loss of biodiversity, the need to more fully understand the causes of change, and the ability to predict extreme events is more urgent than ever. 
The CAS is a vital instrument of related research efforts and its mission is ever more important for WMO Member countries. It is crucial that we gain exposure for this fundamental research to fully understand the current state and composition of our atmosphere, its vulnerability to anthropogenic forcing and acquire the capacity to predict its evolution and effects on its underlying surface where we dwell. 

Research infrastructure 

The necessity to increase international collaboration by pooling resources and talents on the most challenging problems and acquiring the necessary observational and computing capacity, is self evident. Despite increasing global recognition that the complexity of the scientific questions that need to be answered in decades to come exceeds the scientific capacity of any single country or group of countries, there remains a lack of visibility within (and outside) the academic community of some CAS programmes. As a result, the traditional meteorological or atmospheric science community has not been very successful in the past when compared with nuclear physicists or astronomers.   Whilst climate change is recognized as a grand challenge problem, there is yet no international facility dedicated to its solution. The result, a diminution of the global scientific capacity that would otherwise be focused on issues of relevance mentioned above.  This weakness needs to be addressed vigorously. The WWRP THORPEX initiative and IGACO strategy have improved the visibility of our efforts and we must emulate this approach in other domains.   

Some paths to explore

For weather research:

There is a need for a strong World Weather Research Programme that addresses both the needs of the NMHS and their stakeholders. Recognizing the successes we have achieved through Forecast Demonstration Projects we must go the next step. It has to have, upfront, a scientific vision or plan which would include a strong socio-economic component.  This would assist our efforts to establish a dialogue between the traditional meteorological community and end users of their research or products.  In this endeavor we need to focus on particular sectors such as health, security, energy, agriculture or ecosystems. The WWRP has to foster a migration from strictly weather-only products toward an ever increasing spectrum of environmental prediction products. At the same time, it has to be linked with World Climate Research Programme initiatives and recognize both programmes would benefit immensely from closer collaboration. It has to recognize the transition from purely deterministic forecasts to ensemble or probabilistic forecasts. In that respect, it should give a high priority to the THORPEX TIGGE project, a clear demonstration of successful international collaboration that could eventually deliver a multi-centre product for the benefit of all WMO Members. The WWRP must reach toward the eventual development and implementation, by NMHSS, of real-time Earth simulation systems.  To do so, it must help establish the necessary coordination with other programmes inside and outside of WMO. Most of all, it has to develop and share a vision of the future roles and attributions of WMO NMHSs, and then work toward bringing the science needed to make all this a reality.

For atmospheric chemistry research:
Much of what has been stated above applies to atmospheric chemistry recognizing that not all NMHSs have operational air quality mandates. The IGACO strategy is the way forward and hence should be supported very strongly by CAS, WMO and its Members.  I believe some IGACO estimates are unduly pessimistic.  Some centres are already developing real-time chemical data assimilation systems using space based remote sensing for some chemical species and some are running coupled chemical-weather prediction systems. Furthermore, the extension to climate modeling systems is already happening presenting further proof that the concept of unified Earth system modeling systems should be pursued. Similarly, the socio-economic component of the programme should be developed, as it applies equally well to air quality issues.
For research infrastructure. 

I suggest CAS should develop a white paper on a unified approach to weather, climate and Earth system prediction for the 21st century, and explore with the WCRP and other programmes the possibility of leveraging serious international funding. CAS should also explore ways to increase the visibility of its programmes to the academic community. ICSU support for example should be sought whenever possible. CAS should encourage the pooling together of resources to bear on a small number of well defined tough problems, those exceeding the capacity of a single NMHS or nation. 

Conclusion

A majority of CAS programmes are highly pertinent and on the forefront of science.  We must consider, however, that the roles, mission and operation of NMHSS are changing rapidly. Many NMHSS are facing serious challenges with critical, often difficult strategic decisions to make. I believe CAS should be an active participant in this evolution. It should bring the science to the forefront of the discussions, present exciting new possibilities and their potential usefulness and limitations to the clients and stakeholders of those NMHSS.  CAS needs to be a sought after partner to help coordinate essential international scientific activities and transfer research results into operations. I believe this expanded role of CAS necessitates  an evolution of its current structure, mission, terms of reference and objectives.  
I look forward to working with the CAS community and our partners to achieve this aim.
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