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Terms of reference

(a) To specify the basic characteristics of national climate networks and observations, including AWSs, remote sensing platforms and model output data, needed in support of national climate activities, which would include, interalia, the description and monitoring of climate, climate model downscaling and verification, and applications to various sectors of the economy and the environment;

(b) To help ensure the accuracy, consistency and dissemination of national climate data and metadata;

(c) To coordinate with other relevant groups, such as with CBS on the development of improved information systems, with CIMO on networks and observation requirements and with GCOS/AOPC on addressing all aspects of implementation, maintenance and deficiencies of national network components that contribute to regional and global climate networks;

(d) To submit reports in accordance with timetables established by the C-OPAG and/or the Management Group.

The Team was set up by the decision of the CCl president in late 2003. Because of the short working period the group selected, from the longer terms of references, the Work Plan with the following main objectives
- to complete the Statements of Guidance with respect to climate monitoring and applications from a CCl perspective.

- to develop guidelines for the access to data, and
- to develop guidance on designing national climate networks.
The work was thus divided in three tasks as follows

Task 1:  Completion of the Statements of Guidance (lead coordinator: Raino Heino)
To coordinate with the other CCl OPAGs and Expert Teams to ensure that the Statements of Guidance for climate monitoring and applications take into account the needs of regional and national network characteristics and service programs.

The Chair participated the meeting of CBS Expert Team on Observational Data Requirements and Redesign of the GOS (Geneva, 3-7 November 2003), where the drafts of three Statements of Guidance (SoGs) for climate applications were presented for consideration ( 1. Seasonal to Interannual Forecasts, 2. Monitoring Climate Change and 3. Monitoring Climate Variability).  The latter two were developed by the AOPC, and additional input was being sought from the CCl community.

The meeting noted that these two SoGs provided ample science discussion on the key observations but did not offer an adequate analysis of the adequacy of the GOS for meeting the user requirements in these application areas. It encouraged the AOPC to continue their efforts to apply the WMO/CBS Rolling Review of Requirements (RRR) process in these applications areas.  In particular, observational data requirements should be developed and included in the WMO/CEOS data base.
It is suggested that the CCl would continue reviewing these two SoGs (Monitoring Climate Change and Monitoring Climate Variability) together with the GCOS AOPC.

Task 2:  Develop guidelines for the access to data (lead coordinator: Howard Diamond)
With respect to data access, the Team developed an overall plan for implementing a more open and prompt response to accessing data that addresses the issue of real-time access. The emphasis was to encourage countries to make their data accessible and to provide the guidelines for them on how to access data from other countries, data centres, etc. cf.ANNEX 1 
Task 3:  Develop guidance on designing national climate networks (lead coordinator: Raino Heino)
This activity involves the development of guidance on how to ensure that national networks are appropriate for climate monitoring (linking in with RCS, RBCN and GCOS stations).  Some guidance on maintaining stations of national climate networks are given in ANNEX 2.
It is finally suggested that the questions on national networks and observations will be kept in the agenda of the Commission for Climatology during the next intersession period.
ANNEX 1: Data Access for Climate Data

Background on the reason this is being addressed:
The question has come up about how best to ensure that with respect to data access, there is a better understanding of the need for clearer guidelines regarding the institution of a more open and prompt response to historical and real-time data access.  The emphasis here is to encourage countries to make their climate data more readily accessible and to provide the guidelines for them on how to access data from other countries, data centers, etc. in accordance with WMO Resolution 40.

Essential Data:
The unrestricted availability of climatological data for research and educational purposes remains a cornerstone of WMO policy on data exchange. The need for the climate research community to have ready access to data at appropriate time and spatial resolutions required for answering specific questions is consistent with Annex 1 of Resolution 40 (Cg-XII).  Unfortunately, there is a relatively poor record throughout all WMO Regions regarding the exchange of CLIMAT, CLIMAT TEMP, and in some cases Synoptic reports, which are deemed essential data under the terms of Resolution 40 (Cg-XII).  Additionally, the exchange of daily summary data, within the Synoptic reports, is essential to our understanding of the climate.  These data are needed (both real-time and historically) at the highest possible spatial resolution, for parameters such as precipitation, snowfall, snow depth, maximum/minimum temperature, wind gust, station pressure, etc.
While the stated requirement for data exchange in this form has been that it should apply to all stations of the Regional Basic Synoptic Networks (RBSN), it was recognized that there were often real practical difficulties in meeting this target. Continuation of the process whereby the regional associations have begun to identify subsets of the RBSN that could form the basis for climate monitoring and climatological studies on space scales suited to applications and impacts is strongly encouraged. Such networks complement the GCOS Surface Network and GCOS Upper Air Network (GUAN), which have been deemed necessary for a certain range of applications at the global scale. The regional scale networks, termed Regional Baseline Climate Networks (RBCN), when fully implemented in all WMO Regions, would be the basis for the exchange of essential climate data (CLIMAT/CLIMAT TEMP, Synoptic, daily summary) for WMO Programs and also the impacts and adaptation programs of the United Nations Framework Climate Change Convention and other environmental conventions.

In September 1999, the WMO Secretary General issued a call to all WMO member states in September 1999 to provide all historical data and metadata from GSN sites to the GCOS Lead Center for Data at the National Climatic Data Center in Asheville, North Carolina; this data is posted at http://lwf.ncdc.noaa.gov/servlets/gsn.  This call was made again in 2002, and to date, less than half of the GSN stations, 439 Stations in 52 Countries, have provided this information.

Importance:
There are a number of climate data rescue projects going on globally.  The ability to rescue, digitize, and make fully available the historic climate data from these regions is vital.  The true economic value of the historic data is not in the data itself, but rather in the benefits to all countries in a region by improving local synoptic climatologies in the region, expanding business and government usage of the data (eg, in building/engineering design), in agricultural applications, etc.  Enabling the analysis of information for a historic trends analysis, as well as for clarifications of relationships with features such as the El Nino Southern Oscillation is key and can demonstrate whether climate extremes have changed (e.g., changes in high intensity rainfall, changes in hot days and cold nights).  A key precept of GCOS is for the full and open access and exchange of climate data.  Unlocking the historical data for research is a benefit to all.  As more historic climate data is made available in the various global climate database archives, better climate products will be able to be produced.

Guidelines:
These guidelines cover the access of retrospective and real-time climate data to aid scientists in the access to data that heretofore have been difficult to get vis-à-vis the problems described earlier with GSN data.

- Fulfill WMO Resolution 40 by providing for the unrestricted availability of all climatological data for research and educational purposes, including data at monthly, daily, and hourly (or 3-hourly) time resolution.

- Fulfill the request from the WMO Secretariat and provide historic GSN data and metadata to the National Climatic Data Center for all sites not yet provided; in addition, continue to provide historical data and metadata on a continual basis for all sites which transmit or have transmitted GTS Synoptic or CLIMAT data.

- Improve the reporting and transmission (via GTS) of daily summary data, for parameters such as precipitation, snowfall, snow depth, maximum/minimum temperature, wind gust, station pressure, etc.  Ensure that WMO is aware of and publishes the reporting practices used in the encoding of these data, so that users can easily interpret the data.

- While WMO Resolution 40 spells out WMO's policy and practice for the exchange of meteorological and related data and products, in practice, however, some of the data holders (e.g., National Hydrometeorological Services), have great difficulty in serving all those who need their data - because of the available resources.  Recognizing this limitation we propose that there should be some designated regional data center(s) that would gather the data.  In doing this it would be easier for the data holders, as well as the data users, to communicate with only with a few centers.  This concept fits in well with the development of the Regional Climate Center concept.

ANNEX 2: Designing national climate networks

National climate networks are in a change process. Automation is replacing traditional stations in developed countries, while lack of resources is demolishing the networks in the developing countries and countries in economic transition.  While automated observing systems for countries in economic transition may appear to hold the solution for the decline in climate observation systems over the past quarter of a century, there are serious issues dealing with maintenance, engagement by national meteorological services, and data homogeneity that must be considered.  
As a consequence, countries have difficulties to maintain their networks and to keep the conformity with the previous observations and the homogeneity of data records. - Most of the inhomogeneities fall in the category of changes, which typically alter the average value only, usually leaving the higher statistical moments unchanged. The inhomogeneity, however, may also contain changes in variability or in other distribution parameters. In practice, the inhomogeneity of a longer-term climate records is usually a combination of many factors.  
Automated systems also present unanticipated maintenance problems from a technical and cost standpoint for countries in economic transition; in addition the presence of automated systems takes away from the local knowledge required to maintain the engagement of local observers and meteorological services.  Recently, a GCOS upper air system was installed in one of these nations, but one factor not taken into consideration was the fact that upper air observations in this country had not been made for almost 20 years and as a result the need for training, not originally anticipated, had to be factored into the installation process.
Climatic records, of course, contain variations that are due to several causative factors, such as variations in incoming solar radiation and changes in atmospheric transparency. Climatic records, at least those that are in their original form, are normally complex mixtures of both apparent and real variations. It is obvious that the apparent variations should be detected and eliminated before proceeding too far in the detection of real climate variations and their causes.
Long and homogeneous climate series are in key roles in climate change studies, and special care is required when changing instrumentation or automating  these series. An overlap between the old and new systems is necessary, at least one year. The longer the climate series the more stringent its requirements regarding homogeneity should be.  Climate is most probably changing, but can we observe it in a reliable way, because changes in observing networks may have larger effects on climate!

The Second Report on the Adequacy of the Global Observing Systems for Climate provides a recent assessment of the adequacy of current climatological observing systems, particularly to meet the needs of the UN Framework Convention on Climate Change. GCOS Observation Panels (AOPC, GOOS, GTOS) are continuously working with improving the station networks for climate change. The series of GCOS Regional Workshops have also been useful in identifying the problems.
In order to avoid duplication and optimizing resources CCl should cooperate with CBS and GCOS panels, especially AOPC, to maintain requirements for

- observational networks,

- data and metadata required, and with regards to the variables to be measured

- spatial resolution, frequency, accuracy and precision of measurements, as well as assessing shortcomings in the network implementation on  a regional basis.

The creation of the GCOS Surface and Upper-air Networks is in a major role in maintaining the basic networks for climate purposes. Reference Climatological Stations (RCS) would act as reserve stations, and the present RCS catalogue should also be checked and updated.
Finally, the GCOS Climate Monitoring Principles must be adhered to when planning, developing and operating all observing systems relevant to climate change, including both in situ and satellite-based systems. These Principles have also been adopted by the UN Framework Convention on Climate Change.
