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_______________________________________________________________________

Summary and Purpose of Document
The document introduces the CCl concept of National Climate Monitoring Products, proposed to be routinely produced on a monthly basis by all NMHSs worldwide, and requests advice from IPET-DRMM on the best way of NCMP dissemination including appropriate coding  
_______________________________________________________________________

ACTION PROPOSED
The meeting is invited to discuss the issue, provide advice on the way forward and consider  nominating a focal point for further discussion of dissemination and coding issues with TT-NCMP
ANNEX: None
DISCUSSIONS
A National Climate Monitoring Product (NCMP) is a simple summary of the recent climate of a country. For example, the monthly mean temperature of the United States. In those countries that routinely produce NCMPs, they form a focus for public discussion and understanding of climate change and climate variability.

Every year, global summaries are produced to put global, regional and national climate of the past 12 months into context. This includes the WMO Statement on the Status of the Global Climate and the Bulletin of the American Meteorological Society’s annual State of the Climate publication. Through the production of these summaries, it has become abundantly clear that there is currently no global standard set of country- to regional-scale monitoring products, produced with standard techniques using standard reference periods. Hence, while information summarising the country-to country global climate is available, it is often inconsistent - even between neighbouring countries - and in some areas missing altogether. 

The role of the NCMP is to encourage a set of standard products that are relatively easy to produce and are supported by WMO recommendations and processes. It is envisaged that this will significantly increase the production of country and regional assessments, and enable direct comparative assessments of climate changes and variability, and hence put climate impacts into a clearer context.

Currently, many countries do not routinely produce NCMPs and those that do produce them are often inconsistent. Inconsistencies arise from incompatible methods, different base periods, use of different units, different quality control, different analysis techniques and even the choices of which products to produce for a particular variable (e.g., rainfall totals or anomalies or percentages or deciles). The gaps and inconsistencies make it difficult to form a complete and consistent picture of the global climate. It also makes it difficult to see how local climate variability and change fits into a more global perspective. In turn, this makes an understanding of the country and regional climate-based impacts difficult to assess and hence difficult to prioritise if assistance packages are required. In blunt terms, climate change impact hot-spots may currently be missed simply because a true comparative tool is unavailable. 

The Task Team on National Climate Monitoring Products (TT-NCMP) has selected a short list of six NCMPs and is writing detailed guidance for their production and dissemination. By focusing on a short list and providing tools for their production, it will allow countries with limited resources for climate monitoring to deploy them more efficiently. By ensuring consistency, the products will be easily incorporated into regional and global climate summaries such as the annual Statement on the Status of the Global Climate produced by the WMO and the State of the Climate report published in the Bulletin of the American Meteorological Society. This will allow local authors to participate easily in global assessments. By providing appropriate mechanisms for dissemination, the information will be widely available while the events are still fresh in people’s minds.

By keeping the NCMPs simple, they also have limitations. The most obvious is that the borders between countries do not always fall along the boundaries between different climate zones, and hence a single country (e.g., Australia) may have tropical, sub-tropical and extra-tropical climate zone. Hence a single country is not usually a climatically meaningful unit. Nonetheless, there is great public interest in country-wide averages in those countries which produce them, especially in terms of trends in country-scale temperatures. In addition, the method proposed to calculate the NCMPs will produce a number of intermediate products – for example, interpolated maps based on station data – that are themselves useful and which can be tailored to produce alternative monitoring products. Also, by basing the NCMPs on indices already defined and supported by the Expert Team on Climate Change Detection Indices (ET-CCDI), many countries will be better placed to produce regular updates to the ETCCDI indices, which have already proven scientifically valuable.

Advice is being sought from the Inter-programme Expert Team on Data Representation Maintenance and Monitoring on how it might be best to communicate the NCMPs, both into central repositories such as WMO, and distributed back into the National Hydrological and Meteorological Services (NMHS), through the creation of codes for near-real-time transmission of NCMPs.
Proposed National Climate Monitoring Products
1 Monthly area-average mean temperature time series (max+min)/2. Anomaly to be defined relative to 1971-2000 with the actual normal temperature for 1971-2000 included in metadata. Units degC.
2. Monthly area-average of total precipitation anomalies expressed as percentages. Anomalies to be defined relative to 1971-2000 period. Units: none

3. Monthly area-average of standardised precipitation index (SPI) calculated for each station. Standardisation will be to the 71-00 period. Based on proposed ET-CCDI index definition. Units: none
4. Monthly area-averaged Percent of Time Tmax > 90th Percentile of Daily Maximum Temperature 71-00 period for standardisation. Based on ET-CCDI definitions. Units none.
5. Monthly area-averaged Percent of Time Tmin < 10th Percentile of Daily Minimum Temperature 71-00 period for standardisation. Based on ET-CCDI definitions. Units none.

6. Significant climate and weather event relevant to the area or region. This product consists of zero or a number of these events coded from a predefined table. The list is initially to be populated based on extremes related to the other NCMPs e.g. station record max temperature.

The first five of the products have been provisionally defined relative to the 1971-2000 base period, but this period will be updated every ten years and will be guided by the recommendations for climate normals currently being considered by the CCl Management Group and CCl OPACE 1. The first five are also area-averages. The process for area-averaging will most likely be Kriging.

Calculation of NCMPs
The calculation of the NCMPs will be based on the ET-CCDI software which is written in the freely available statistics package ‘R’. R is an open source statistical scripting language, which makes sophisticated statistical procedures relatively easy to implement on cheap and readily available personal computers.

The ET-CCDI code produces (will produce, or takes as input) the following indices at weather stations: daily max temperature, daily min temperature, daily precipitation, number of days when daily max exceeds 90th percentile, number of days when daily min falls below 10th percentile, standardised precipitation index.

These ET-CCDI station indices will form the basis for the NCMPs. Monthly values will be interpolated onto a map using Kriging (as implemented in a number of R packages e.g. geoR and gstat). Country-area-averages can then be calculated from the complete fields. Producing maps as an intermediate step in the processing means that the software can easily be adapted to produce other monitoring products, for example maps of derived quantities, regional averages, animations etc. that will be useful spin-off products for NMHS to use to communicate to their stakeholders the state of their climate.

Dissemination
Mechanisms for dissemination are still not finalised. Three principal mechanisms were discussed by the team. First it is hoped that NMHS will publish the NCMP data on their websites. Second information will be passed to RCCs by local contacts and from there onwards to global collecting centres. Third, monthly transmission by ‘CLIMAT’-style messages was proposed.

Because the NCMPs will be updated in near-real time, there are two issues that need to be resolved in terms of dissemination. The first is how to transmit the whole series (i.e., the NCMPs for the current period as well as all past NCMPs) for every month in a countries historical record. This would happen when the NCMPs were first calculated, or if a new version was produced using recently digitised data. The second is how to transmit a new month of data.

Each of the first five national climate monitoring products would include the following information for each month. This would be an output of the processing software so could easily be written straight into a coded format:

1. The value of the NCMP. E.g., 14.5°C

2. Number of stations contributing to the NCMP for this month

3. Normal period e.g., 1971 to 2000

4. Quality Assurance flag for data to indicate that it is raw data (level 0), that it has been quality controlled (level 1), homogenised (level 2) etc.

5. Description of the method used. For example, the name and version of the software used to Quality Control, homogenise and area-average the data.

6. Contact name of focal point within country for NCMPs.

Additional information could also be included, some of which would be static:

1. List of stations used

2. Description of climate zones within a country, or a link to the information

3. URL for NMS website for NCMPs.

The sixth NCMP is slightly different as it consists of a list of zero or more events coded from a pre-existing table. For example, if a station record temperature was reported, there would be a flag indicating a record maximum temperature, the station ID and the record value.

Issues requiring further thought and clarification

At the meetings of theTT-NCMP, a number of questions were raised relating to how the NCMPs can be disseminated:

1) Can BUFR be used to transmit NCMPs? As it stood at the time the BUFR template needs a station ID, but currently there is no provision for a country ID which would be needed to track NCMPs. It was suggested that it might be possible to “hack” BUFR using a spoof station ID to represent a whole country, but it may be preferable to have a country ID explicitly added to BUFR.

2) What is the process for defining a new message format?

3) What information presented above is suitable for transmission in a BUFR type message?

4) What additional information is needed within the messages in addition to that presented above?

5) With whom should the team liaise to move this forward?










