CLIMATE AND MARINE CLIMATOLOGY ISSUES IN WMO
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1. WMO AT A GLANCE

1.1
Brief history

The World Meteorological Organization is an intergovernmental organization with a membership of 185 Member States and territories.  It originated from the International Meteorological Organization, which was founded in 1873 See Fig. 1).  Established in 1950, WMO became the specialized agency for the United Nations for meteorology (weather and climate), operational hydrology and related sciences.  It is the UN system's authoritative voice on the state and behaviour of the Earth's atmosphere, its interactions with the oceans, the climate it produces and resulting distribution of water resources.  WMO's headquarters are in Geneva, Switzerland. 

1.2
The purposes of WMO
The purposes of WMO are to:

· Coordinate the activities of its Members in the generation and exchange of information on weather, water and climate, according to internationally agreed standards; research at national, international and global levels; and the training of professionals to internationally recognized levels; and

· Facilitate the development of services that improve the well-being and safety of communities, nations and the whole of humanity

1.3
How it works

Every four years, WMO Member countries send representatives to the World meteorological Congress, which determines the future policy and programme of the Organization.  The Executive Council, comprising 36 directors of national meteorological or Hydrological Services (NMSs) is the executive body of the Organization responsible for implementing the decisions of Member countries.  Six Regional Associations allow Member countries to address their regional concerns (see Fig. 2). Eight technical commissions bring together the world's foremost experts in aeronautical, agriculture and marine meteorology, climatology, operational hydrology, atmospheric sciences, instruments and methods of observation and the basic systems underlying meteorology.

Figure 1: International Meteorological Conference, 1879

[image: image2.wmf]<-200mm      -200…-100     -100…-50        -

50…0

No

Signal

0…50

50…100

100…200

>200mm


Figure 2: WMO Regional Associations
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Figure 3: WMO structure
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They provide detailed recommendations for the work of the Organization and for all the NMSs of the world.  WMO is coordinated by a Secretariat of fewer than 250 regular staff members, headed by a Secretary-General who is appointed by Congress (see Fig. 3).

1.3
WMO's long term planning

WMO's long term planning cover overlapping 10 year periods and are revised every four years.  The Fifth Long-term Plan will cover 2000-2009.  The plan provides a consolidated set of policies, objectives, strategies and priorities for the decade it covers, and includes broad guidance to Member countries on how to formulate their own development plans for meteorology, hydrology and related issues.  This plan is complemented by medium term plans embodied in the programme and budget for each four-year financial period.  Highly detailed shorter plans, covering two-year periods are approved by the Executive Council.

WMO's major objectives for 2000-2009 are to improve performance in the following fields:

· Global observations

· Global/regional forecasting and predictions

· Public services, welfare and safety

· Natural disaster mitigation

· Water resource (planning and management)

· Specialized meteorological and hydrological services

· Climate (monitoring, research and applications)

· Environmental quality

· Sustainable development
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· Capacity building

· Commercial activities of members

· Urban environment

· Economic benefits of meteorological and hydrological services

2.
THE CLIMATE ISSUE IN WMO

Climate activities within WMO are grouped around four components.  These relate to the Global Climate Observing System (GCOS) for the gathering of climate data, to which there are two contributing programmes:

· the climate components of the World Weather Watch (WWW), and

· the Global Atmospheric Watch (GAW)

The GCOS Secretariat resides in the WMO Secretariat.  WMO has specific responsibility for two components of the World Climate Programme, dealing with data and monitoring, and applications and services.  WMO is also a major supporter of the World Climate Research Programme (WCRP) and is a cosponsor with UNEP
 of the Intergovernmental Panel for Climate Change (IPCC). It hosts both its Joint Planning Staff and the IPCC Secretariat respectively.

The presence of these functional support groups for climate programmes within the Secretariat, places WMO in a very influential position with respect to scientific and technical aspects of climate, climate variability and climate change.  Through the framework of the Climate Agenda, WMO  develops effective links and joint working arrangements with agencies of the UN system and other institutions having complementary scientific and technical responsibilities, and with those whose responsibilities lie in areas more related to preparedness, mitigation, adaptation and response.

2.1 The Global Climate Observing System
GCOS is the programme that integrates the climate components of the various global observing systems in order to bring them to bear on specific problems.  To ensure close co-operation between the various components in this process of integration, GCOS cosponsors a number of advisory panels:

· the Atmospheric Observation Panel for Climate (AOPC) with WCRP

· the Ocean Observations Panel for Climate (OOPC) with WCRP and GOOS

· the Terrestrial Observations Panel for Climate (TOPC) with GTOS

· the Global Observing Systems Space Panel (GOSSP) with GTOS, GOOS and CEOS

· the Joint Data and Information Management Panel (JDIMP) with GTOS and GOOS

Oversight of the GCOS is carried out by the GCOS Steering Committee, appointed in joint consultation by the cosponsoring agencies in the above schematic plus the International Council of Scientific Unions (ICSU). 

2.2 GCOS requirements
Considerable effort has gone into defining the overall requirements for a Global Climate Observing System, with respect to the atmospheric, terrestrial and oceanic components, as well as the requirements for monitoring the composition of the atmosphere.  While there are many and varied uses to which GCOS data can be applied, there are three major drivers that require concerted integration across all the components of the GCOS, and which give it its principal raison d’être.  These are to support detect climate change, to sustain the progress made in seasonal to interannual climate prediction and to support and benefit from climate research activities.

· The 4th Session of the Conference of the Parties to the UN Framework Convention on Climate Change urged inter alia, “Parties (to the Convention) to undertake programmes of systematic observation, including the preparation of specific national plans, in response to requests from agencies participating in the Climate Agenda, based on the information developed by the Global Climate Observing System and partner programmes”.

· In the statement from the first intergovernmental meeting of experts on El Niño in Guayaquil, Ecuador, convened in response to UN Resolution (52/200) on El Niño, it was asserted that actions are required inter alia to ‘Improve monitoring of the climate system, 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’.

· At the International CLIVAR
 Conference in Paris, 2-4 December 1998.  A wide range of research activities was identified that called for sustained climate observations that would build on the existing GCOS and offer potentially useful contributions with research funded systems that may in time be suitable for transition to operational mode in the way that TOGA
 demonstrated the value of the TAO
 array in the Pacific for seasonal to interannual climate prediction.

2.3 The World Climate Data and Monitoring Programme (WCDMP)
The WCDMP is a major contribution by WMO to thrust 4 of the Climate Agenda.  In addition, the WCDMP also provides significant support to the other thrusts.  CLICOM
, which is now in use in more than 130 countries throughout the world has been a major factor allowing countries to make best use of their climate data, which is critical for sustainable development.

The Climate System Monitoring and the Climate Change Detection projects provide the frameworks for ongoing efforts to assess climate variability and change respectively.  Together with the WCRP, the WCDMP provides a significant contribution to scientific basis for IPCC assessments on climate change and its attribution.

The three projects, INFOCLIMA
, DARE
 and ARCHISS
 are directed at improving access to climate data by researchers and those developing techniques for applying climate data.  INFOCLIMA is an online global data base showing where and how climate data can be obtained,  DARE and ARCHISS as their titles suggest, seek to rescue, recover and digitise climate data that has been recorded and/or stored on paper or film media.

2.4
 Climate Information and Prediction Services
Many different approaches that have been applied to the challenge of long range weather forecasting, or as it is now perhaps more frequently known - seasonal to inter-annual climate prediction.  There is a clear recognition that forecasts on this time scale will always be represented as the overall outcome for a period, i.e. as a departures of given meteorological parameters averaged over the forecast period from the long term means for that period.

Hence the term long range weather forecasting on monthly to inter-annual time scales may have a tendency to mislead, to the extent that specific weather events might be considered predictable with skill at lead times longer than about ten days to two weeks.

Statistical methods are many and varied and can involve the application of a wide range of complex statistical processing techniques. The basic premise, however, is that climatological records contain sufficient information to support or reject specific hypotheses about expected conditions during period in question.  Typically the past records are correlated or regressed against the characteristics of a particular forcing function, e.g. sea surface temperature patterns associated with El Niño or the Southern Oscillation Index. This provides the signal on which the prediction is then based.  More complex schemes will attempt to combine several forcing functions.

Analogue methods also rely on clustering and stratification techniques to identify periods in the past that bear similar characteristics to a current situation.  Further statistics can then be derived for the selected group of analogues on likely rainfall or temperature ranges for the forecast period.
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Figure 4: Rainfall forecast

The analysis above (see Fig. 4) shows the expected rainfall derived from the mean of an ensemble of forecast runs for the period January to March 1999 (JFM 99).

The ensemble is made up of forecasts initialized during a one month period centred on the forecast start reference date. For example, an ensemble with a forecast reference date of 1 October, as in the above example, consists of forecasts with initial conditions from 16 September to 15 October. The number of forecasts in the ensemble and the number that defines the climate are also given.

The ‘climate’ for the calculation of the anomalies is made up of 11 separate integrations for each of the six years 1991-96, giving 66 members. This is not the same as a long term climate, although in regions dominated by internal atmospheric variability the climate of atmospheric variables can be considered to be 'long term'.  In cases where external forcing has produced untypical behaviour over the last six years, the 'climate' will be biased to these  six years rather than the long term climate. 

The Climate Information and Prediction Services project is premised on the need to ensure that the effective delivery of any product to a user requires close coordination of the generation of that product through all its stages of development.  This production process, as applied to climate information and predictions, involves the assurance of adequate, high quality data as the raw material, the generation of state of the art analyses and predictions at the global and regional scale, the conversion of these technically oriented products into user oriented products, the presence of an effective user interface for interpreting those products for a wide variety of applications and a constituency of users, which has confidence in the value and usefulness in the products.  This production process must be underpinned by vigorous programmes of research and training on all components.

The degree to which these components reside within or outside NMHSs will vary significantly from country to country.  Nonetheless, whatever the model adopted, it is essential that good communication and understanding exist between those responsible for each component.  The CLIPS project aims to ensure, therefore, that capacity building occurs within NMHS to improve the generation of climate information and where possible predictions, and also amongst the community of potential users to foster effective exploitation of the full value of the products.

The Climate Information and Prediction Services (CLIPS) project is an integral component of the World Climate and Applications Services Programme (WCASP), whose role it is to facilitate the transfer of current understanding on climate, and its variability and change, in a readily useable form to a variety of user communities.  WCASP is the major contribution by WMO to Thrust 2 of the Climate Agenda.  In view of the fundamental sensitivity of food and agriculture, water resources and health to the well-being of human kind, these areas represent key areas of interest of the WCASP.  For example, WCASP together with the Agricultural Meteorology programme of WMO is working in close cooperation with the WCRP, IGBP and IHDP in the START-sponsored Climate and Agricultural (CLIMAG) project.  Similar initiatives are being conceived for the water resources area (capitalizing on the research results of the WCRP/GEWEX Continental Scale Projects) and climate and human health, in cooperation with the World Health Organization (WHO).  The common purpose of these initiatives is to ensure that the results of research are carried through into real improvements in the way agribusiness, industry, commerce and various service sectors, which have a demonstrable sensitivity to climate, learn to adapt and respond more effectively when provided with appropriate information, including predictions.  CLIPS, therefore has a two-fold responsibility for capacity building:

· to improve the skills of those whose task it is to provide the information (e.g. to the NMHSs), and

· to improve the effectiveness with which those who can benefit from the information, actually apply it (i.e. to the user communities).

There are, of course, many other areas of applications to which climate information can be applied, e.g. energy, tourism, building design, urban planning etc.  However, the above three areas represent the basic core of WCASP activity.  In view of the close relationships between climate applications and climate impacts, WMO will continue to work closely with UNEP and other agencies and institutions, e.g. the International Institute for Climate Prediction (IRI) on the interface between and overlapping aspects of applications and impacts.

3.
CMM AND MARINE CLIMATOLOGY

3.1
The twelfth session of CMM  

The twelfth session of the Commission for Marine Meteorology met in Havana, Cuba, in March 1997. One of the important items dealt with were those related to marine climatology and the contributions of CMM to the climate activities of WMO.

The Commission noted with interest the developing links between the WCP and other climate-related activities within the UN and other international organizations, in particular in the context of the overall Climate Agenda.  It further noted with interest the projects on Climate Information and Prediction Services (CLIPS) and on Climate Change Detection, which had been established within the WCP.

The Commission recognized that marine climatological data and products were of considerable importance to these and other activities within the WCP, as well as to global climate research studies and that its own activities in this field were of continuing and increasing value in support of the whole WCP.  It therefore endorsed the specific actions taken by the Sub-group on Marine Climatology in this regard, including:

(a)
Identification of experts on marine climate monitoring and ocean processes to serve on the CCl Working Group on Climate Change Detection;

(b)
Requesting possible contributions on marine climatology for inclusion in climate reviews such as the Climate System Monitoring Monthly Bulletin and the Biennial Review of the Global Climate System;

(c)
Additional entries to the INFOCLIMA catalogue relating to marine climatology.

The Commission further recognized that many other of its activities were also contributing, directly or indirectly, to the WCP, including:

(a)
The further refinement and ongoing operation of the revised MCSS;

(b)
SEACAMP and similar regional development projects;

(c)
The Guide to the Applications of Marine Climatology.
It noted with interest and appreciation the current project in Japan to digitize marine meteorological data, over one million in number, mainly for 1890 to 1932, within the Kobe Collection, which covers primarily from the North Pacific during the period 1890 to 1961.  These data would eventually be made available to other Members and to global data sets, as a very valuable contribution to global climate studies and the WCP.

The Commission also recognized that much of its work in marine climatology, as well as in other fields such as sea ice and the wave programme, in addition to providing significant support to the WCP, was also of considerable potential value to the Intergovernmental Panel on Climate Change (IPCC), in relation to its work in assessing climate change and its impacts. It therefore requested the president of CMM, together with the Secretariat and with assistance from relevant working groups, to make contact with the IPCC Secretariat, with a view to inputting as appropriate to the work of the panel in the areas of competence of the Commission.
3.2 Marine Climatological Summaries Scheme


(MCSS)

Although initial implementation of the scheme as adopted by CMM-XI (1994) among contributing Members had been rather slow, continuing improvements in data throughput had been achieved in 1995 and 1996, together with the correction of some non-standard working practices through action by the Global Collecting Centres (GCCs).  The Commission expressed its considerable appreciation to contributing Members, responsible Members and, in particular, to the GCCs (in Germany and the United Kingdom) for their very valuable efforts to implement, maintain and improve the scheme.  It strongly urged all potential contributing Members (i.e. Members operating VOS
) to make every effort to digitize their ship reports and to submit them to the GCCs in the IMMT-1 format, according to the agreed procedures, and with minimum quality control applied.  It also reiterated that the long-standing functions of responsible Members remained unchanged, and urged these Members to continue to exercise these functions.

The Commission also endorsed the proposal from the Global Collecting Centres, supported by the Sub-group on Marine Climatology, for some revisions and clarifications to the set of minimum quality control standards, to be applied by contributing Members prior to data submission and which are given in the Manual on Marine Meteorological Services. At the same time, the Commission recognized that several Members had developed and were applying internally other valid quality control procedures for marine climatological data. It therefore requested the sub-group to undertake a thorough review of these different procedures, with a view to implementing the best possible set of minimum quality control standards and of harmonizing such standards worldwide.

The Commission noted with appreciation that the revisions to the contents of the International List of Selected, Supplementary and Auxiliary Ships (WMO-No.  47) agreed at CMM‑XI had been implemented.  In the light of advice from the Secretariat, and in response to the request from CMM-XI for a harmonization of the country codes used in WMO-No.  47 and the IMMT format, the Commission endorsed the proposal from the Sub-group on Marine Climatology that the internationally accepted ISO Alpha-2 country or area codes should be used in both cases. 

The Commission noted with interest the proposal from the Sub-group on Marine Climatology for further additions to be made to the contents of this important WMO data base, to enhance its value to global climate studies.  It recognized the difficulties likely to be experienced by Members operating VOS in collecting some of the new information, but nevertheless considered that this information was of sufficient value to climate researchers to justify the effort required in implementation.  A Recommendation was therefore adopted to modify the format and content of the publication.  Most  of these modifications are being implemented.  The Commission further recognized that implementing the requirement for vessel digital image data would be a major and expensive project.  It therefore recommended that this project should be undertaken in the future by the sub-group and the Secretariat, as resources permit and in close consultation with PMOs and other experts directly concerned. It also noted and endorsed the following recommendations of the Sub-group on Marine Climatology related to the operations of the Marine Climatological Summaries Scheme:

(a) The IMMT (updated as necessary, currently version IMMT-1) should be used as the MCSS data exchange format;

(b)
Magnetic tapes and/or diskettes should be used for data submission to the GCCs, although other exchange media may be used on the basis of bilateral agreement between individual contributing Members and the GCCs;

(c)
Logbooks remain the preferred source of MCSS data, since they are generally more complete and contain fewer errors than GTS reports; however, this situation should be kept under review in view of the increasing use of automated message compilation and transmission software;

(d)
GTS reports are acceptable sources of MCSS data, provided minimum quality control is applied and the GTS flags are set in the IMMT;

(e)
In this case, there is no requirement for contributing or responsible Members to maintain separate archives of GTS and logbook data, and the GCCs could distribute merged data sets to responsible Members.

The Commission recognized that the Internet and its World Wide Web provided powerful tools for delivering and accessing marine climatological data and services.  It therefore supported the recommendation of the Sub-group on Marine Climatology that national web sites should provide at a minimum metadata on marine climatological data availability, means of access and procedures costs.  It requested the sub-group to prepare a small information document on this subject during the next intersessional period.

The Commission noted with appreciation the offer by the GCCs to make available to contributing Members, on request, minimum quality control software packages, as well as copies of their IMMT/ IMMT-1 and octant/quadrant conversion software.  It recognized that the use of this software could greatly assist contributing Members in preparing their data for submission under the MCSS and also in ensuring conformity to formats and data quality standards.  It therefore urged contributing Members to take advantage of the offer where appropriate.

3.3
Catalogue of storm surge data holdings
The Commission noted with interest the project being undertaken by the Sub-group on Marine Climatology, at the request of the president of CMM, to compile a catalogue of global storm surge data holdings.  It recognized the potential value of such a catalogue for both operational and climatological purposes. It supported the completion of the project, urged Members to contribute whenever possible, and agreed that the catalogue should eventually be associated in some way with INFOCLIMA. 

3.4
Possible implications of global climate change
It was recalled that CMM-XI had requested the Sub-group on Marine Climatology to consider the preparation of guidance material on the possible implications of global climate change for the climate records on which marine engineering designs are based.  In this context, the Commission noted that climate change would be one of the issues to be addressed by the planned Workshop on the Guide to the Applications of Marine Climatology (see below), and endorsed the proposal by the sub-group to seek input to this workshop from the marine industry, relating to their concerns on the topic.

3.5
ODAS Metadata base
The Commission noted with interest a proposal from the USA that consideration be given to the compilation of a comprehensive metadata base for Ocean Data Acquisition Systems (ODAS, including moored and drifting buoys, offshore platforms, etc.).  It recognized the potential value of such metadata in allowing a full and correct interpretation of the observational data from these platforms which are already stored in climatological archives.  At the same time, it recognized the complexity of the task, in view of the multiplicity and uneven nature of sources of the required data.  It therefore requested the Sub-group on Marine Climatology to undertake a feasibility study for the project and, if this proves satisfactory, proceed to implement it, in cooperation with the Secretariat, the DBCP, the IOC and interested Members.

4.
GUIDE TO APPLICATIONS OF MARINE CLIMATOLOGY

The Commission noted with satisfaction that the English language version of the guide (WMO-No. 781) had been published in early 1995, with the other language versions to follow in due course.  It expressed its considerable appreciation to the scientific editor, Mr A.  Saulesleja (Canada), and to all the individual section and chapter authors and reviewers for their contributions to this valuable publication. 

The Commission noted with interest the results of discussions by the Sub-group on Marine Climatology on the best approach to updating the Guide to the Applications of Marine Climatology.  It agreed with the plan by the sub-group that the Guide should in future be maintained in two parts:

(a)
A static part maintained as hard copy and expected to remain valid over a long time-frame;

(b)
A dynamic part covering issues such as new technologies and climate change maintained in electronic and possibly also hard copy form.
The Commission supported the proposal by the sub-group to convene, in 1999, a workshop to provide input for the dynamic part of the Guide.  It requested the president of CMM and the chairman of the Sub-group on Marine Climatology, in consultation with the Secretary-General, to take the necessary actions for convening the workshop, including in particular identifying a host country and potential external sponsors.  In this context, it accepted the kind offer by Canada to provide an expert to coordinate preparations, in conjunction with the Secretariat, and invited other Members to nominate experts to an eventual organizing committee.  It also noted with appreciation the offers by several Members to provide expert presentations to the workshop, as well as proposals for additions to the scope of the workshop.  Finally, it reiterated that, although the workshop would be cosponsored by WMO, it should nevertheless be financed through external sponsorship and not through the regular Secretariat budget.

ANNEX

Terms of reference of the Sub-group on Marine Climatology
(a)
To continue liaison with and support for the WCP and the Commission for Climatology;

(b)
To maintain and update the Guide to the Applications of Marine Climatology, and to prepare and convene a Workshop on Advances in Marine Climatology;

(c)
To review and advise on requirements for the exchange of different types of marine climatological data;

(d)
To review the operations of the Marine Climatological Summaries Scheme, including the work of the Global Collecting Centres, and make recommendations for improvements as necessary;

(e)
To review and recommend on formats and quality control procedures for marine climatological data and data exchange;

(f)
To review and recommend on, as necessary, the format and contents of publication WMO‑No. 47 - International list of selected, supplementary and auxiliary ships;

(g)
To keep under review developments with Beaufort equivalent scales;

(h)
To take actions to encourage enhanced contributions to the Marine Climatological Summaries Scheme.

---oooOooo---
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� United Nations Environment programme


� Global Ocean Observing System


� Global terrestrial system


� Committee for Earth Observation Satellites


� (Study on) Variability of the coupled ocean-atmosphere system and climate forecasting of WMO


� Tropical Ocean and Global Atmosphere Programme


� Tropical Atmosphere Ocean of TOGA


� CLImate COMputing


� World Climate Data Information Referral Service


� Data rescue project of the World Climate system Monitoring Programme (WCSMP)


� Archive Climate Hstory Survey


� Voluntary Observing Ships
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