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Report of GSN Monitoring Centre (DWD, JMA)
Udo Schneider, Deutscher Wetterdienst

Hiroshi Nakamigawa, Japan Meteorological Agency
1.  Background and introduction

The need for monitoring the performance of GCOS Surface Network (GSN) was recognised and formulated by the Second Joint CCl/CBS Meeting on GSN (GCOS, 35, 1997).  In August 1997 the CCl agreed that the availability and quality of CLIMAT messages being distributed over the GTS be globally monitored by monitoring centres, with the assistance of regionally-designated focal points (WMO 1997).  Following this agreement, Germany and Japan officially offered to serve as GSN Monitoring Centres (WMO, 1998).

The proposed tasks of the GSN Monitoring Centres are (GCOS-53, 1999):

(i) To monitor the availability, timeliness and completeness of the CLIMAT messages distributed via GTS to improve the performance of the GSN;

(ii) To perform basic quality control and assurance procedures for GSN stations to obtain high quality and completeness of the data set.
2.  Monitoring methods

To make the monitoring procedure and its results comprehensible and transparent for all readers of this report, basic terms for the monitoring procedures are defined in Annex.  In order to build on identical bases, JMA and DWD both use the same software to detect format errors in the CLIMAT bulletins. 

In general, incoming CLIMAT messages are collected at JMA and DWD by the 21st, 00 UTC (cut-off date, Annex ).  Then, the software named 'FORMCHECK' to decode the messages is applied. As a result, lists with the decoded CLIMAT messages are generated, sorted by different features like new/old code or different types of format errors as well as protocol lists, that contain flags for detected format errors.  The information extracted at DWD is sent to JMA to extract CLIMAT stations, which were not received at both centres, or which are only available in one centre. The information produced by the decoding software is used to generate the monitoring products presented in the next section.

Monitoring of the quality of monthly mean temperature and monthly precipitation amount started in January 2000 at JMA and DWD respectively.  Details about the procedures applied for monitoring the quality of these two parameters are described in the GSNMC homepage(http://www.gsnmc.dwd.de/), results are given in section 3.2.

3.  Monitoring Results
The latest monitoring results are available in the GSNMC homepage and updated in near real time.  In this section, we round up the monitoring results over the past one or two years.
3.1  Availability in each RA

NIL messages are not counted in this section (3.1) in order to focus on availability of the actual observation data contained in CLIMAT messages, whereas they are counted in the other sections in order to focus on identification of CLIMAT messages being sent via GTS.  Therefore please note that the number of availability in this section does not always coincide with the one given in the other sections.

The annual-averaged availability of CLIMAT messages from the GSN stations from August 2003 to July 2005 was 66% (Fig. 1).  The availability has increased gradually through this period. GSNMC replaced GSN stations in the database in March 2005, based on the current official list.  The sudden change of availability in some RAs may partly be influenced by this replacement. 

There has been a significant increase in data receipt in RA II in August 2004 from less than 70% to around 80% and to even more than 85% since March 2005.  This is mainly due to an increase in messages received from the Russian GSN stations, which has also led to an increase in data receipt in RA VI (Europe) to almost 90% in the months since August 2004. 
Together with the observed decrease in data receipt in RA IV (North and Central America) since September 2004, this has led to RA VI replacing RA IV as the region with the highest percentage of CLIMAT messages received from the GSN stations from August 2004 onwards.  This sudden decrease of reception rate in RA IV is mainly due to a change of format of CLIMAT bulletins for Canadian stations (Section 0 has been omitted in a segmented bulletin.)  The precise reason is mentioned in the next section (3.2). 
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Data receipt has not changed much in RA V (South West Pacific) during the period. The reception rate has been around 75%. In South America (RA III) the CLIMAT receipt has been generally below 60% of the possible data receipt. It has increased to 70% in May and July 2005.  The percentage of messages received is still lowest in RA I (Africa) with about 40%. 

3.2 Availability at each Centre
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Fig. 2 shows the spatial distribution of the percentage of CLIMAT messages received from August 2004 to July 2005 at DWD (top) and JMA (bottom).  It can be seen that the data receipt at both centers is complete (100%) for many stations in Western Europe, USA, Japan, Australia, New Zealand, parts of Russia and China, and some other areas.  The largest areas without any CLIMAT message received at JMA are located in South America and over parts of central and southern Africa while DWD has received at least 26-50% of the messages for part of the regions. 
Over parts of South America (i.e. Colombia, Argentina and Chile) and over Canada DWD has also received more CLIMAT messages than JMA, whereas JMA has received more CLIMAT messages over parts of Asia.
The CLIMAT messages in Canada, which are segmented bulletins, have contained neither code name 'CLIMAT' nor year-monthly indicator in the first line of a meteorological bulletin of the CLIMAT messages.  FM-71 on Manual on Codes (WMO, 1995) indicates code name 'CLIMAT' and year-monthly indicator (Section 0) shall be included in the first line of a meteorological bulletin of individual CLIMAT messages.  On the other hand, Manual on the GTS (WMO, 2004) does not clearly suggest whether segmented bulletins should or should not contain Section 0.

When a CLIMAT message does not contain Section 0, whether it is a segmented bulletin or not, the software 'FORMCHECK' decides to classify the messages not to be a CLIMAT bulletin, because it does not follow the regulation of FM-71 in the Manual on Codes, and it does not count for the reception rate.  Therefore most of the Canadian stations are indicated as low performance ones, although JMA and DWD have actually received most of CLIMAT messages from Canada.

3.3 Timeliness

As defined in Annex, CLIMAT messages should be disseminated before the 8th day of the following month (in detail by the 5th but not later than the 8thday).  To monitor the timeliness of message dissemination, the GSNMCs monitor the daily incoming CLIMAT messages from the 1st day, 00 UTC to the 21st day, 00 UTC of the following month.

Fig.3 shows the timeliness of CLIMAT messages received by DWD for July 2005 from GSN stations, as received in the following month, August 2005. About 790 CLIMAT messages were received by 20th October and about 730 of them arrived until the 8th of July. About 92% of the CLIMAT messages by 20th were reported until 8th.
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The average-reception rate in DWD from August 2004 to July 2005 in 1-5 days, 6-8 days and 9-20 days were approximately 55%, 65% and 73% of all GSN stations respectively.
4.3.3.4 Correctness

Fig.4 shows the correctness of CLIMAT messages from August 2004 to July 2005. Most frequent error concerns the report of the month.  The rate of the error was 4.0% of the received messages. For example, for reporting observation data of June 2005, the year-monthly indicator should be 06005, but sometimes it is 0605.  Sometimes there is not the recent (actual) month written, but the previous month or the month afterwards. Second frequent error was incorrect 111 identifier.  The rate of the error was 3.3% of the received messages. 

Although a CLIMAT message reporting 'NIL' behind the station number is not be considered as being an error, about 5% of the received GSN stations from August 2004 to July 2005 reported NIL messages.  The NIL messages were most frequently reported from RA I.

In 2004, several countries started to send the messages in the 'new' CLIMAT code (FM71 XII instead of FM71 VI).  These were Zimbabwe (only section 1), Malawi (only section 1, with errors), and the Philippines (since December 2004). Nicaragua also changed from old to new CLIMAT in February 2005 and Tanzania, which did not report for a while, started reporting in August 2005 with new CLIMAT code.
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4.3.4.5 Data Quality

The quality of the CLIMAT messages of the GSN stations has been assessed by DWD/GPCC and JMA according to their quality-control (QC) procedures. The percentage of CLIMAT messages indicated as 'good' (flag 2 or 3) or 'erroneous' (flag 4 or 5) according to the definition of the quality-flags from June 2004 to July 2005 is given in Fig. 5. The percentage rate is calculated in relation to the number of stations that have submitted a CLIMAT message (excluding “silent stations”).

For monthly mean temperature data, the percentage of “good” messages is about 98%, so that only about 1% of the data are erroneous.  For RA I (Africa) the percentage of CLIMAT messages containing errors is highest with about 6%. The most frequent error in monthly mean temperature is short of 0 and wrong sign (+/-) number.  For example, when reporting 41.0 degree of monthly mean temperature and 3.3 degree of standard deviation, it should be reported as 30041033 but frequently reported as 3041033.

For monthly precipitation data the overall percentage of “good” messages is about 93%, with the error rate being highest in RA’s III with about 12%.  Most of these errors in monthly precipitation data can be attributed to the known “factor 10” problem (precipitation amounts reported in 1/10 mm instead of mm) and thus could be corrected.

Another frequent error are monthly totals 9990-9999, which in almost all cases could be corrected to 1 mm (reported precipitation should be some 1/10 mm).  Thus there are almost no “trash” precipitation messages (flag 5) for the GSN stations.
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4.3.4 Contact activity

With some countries GSNMC of DWD got in direct contact to eliminate systematic errors or other problems.  It worked well.

1. DWD contacted Chile, because some stations reported the monthly precipitation amount in 1/10 mm instead of mm (group 6 section 1).

2. Since June 2005 French Polynesia did no more report CLIMATs (checked all sources).  French Polynesia had obviously a problem in their own telecommunication division, which was new and not yet detected.

3. Switzerland suddenly had always an additional digit 3 following group 7 in section 1.  This was stopped.

4. Russia reported in April and May 2005 the same data for some stations.  They send corrections.
GSNMC of JMA also contacted to the FPs to identify the reasons not sending CLIMAT messages as the activities of CBS Lead Centre for GSN data. Regarding the detail of the activities, please see Doc. 4.6.

3.5 Near future activities
GSNMC will continue its monitoring activities and maintain and develop the GSNMC homepage to make use of the activities of CBS Lead Centres for GCOS data and relating users.  GSNMC will continue contact activity to the FPs in coordination with other CBS Lead Centres for GCOS data.

For quality control of temperature, JMA has checked only monthly mean temperature.  In near future, most likely in next year, JMA will expand quality control to mean daily maximum and minimum temperature.
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ANNEX

A I.1 The CLIMAT Bulletin

A CLIMAT bulletin always starts with an abbreviated heading (TTAAii CCCC YYGGgg), with the header identification for CLIMAT 'CS' as 'TT', 'AA' is the country code, 'ii' is the number of the country's CLIMAT bulletin, 'CCCC' is the name of the distributing centre, 'YY' is the day of the month, and 'GG' and 'gg' are the hour and minutes when the bulletin was distributed. 'TTAAii CCCC' is named bulletin header.

Each bulletin may consist of one or more CLIMAT messages. The variable ‘ii’ defines the distribution of the bulletin (WMO, 2004):

Bulletins containing reports prepared at the main synoptic hours for the stations included in the Regional Basic Synoptic Networks or stations included in the Regional Basic Climatological Networks shall be compiled into bulletins with ii in the series 01 to 19. Bulletins containing “additional” data as defined in Resolution 40 (Cg-XII) shall be compiled into bulletins with ii above 19.
A I.2 The CLIMAT Message

CLIMAT messages are used to disseminate climatological data from WMO stations from NHMSs. CLIMAT messages are exchanged in bulletins with the header CS’ via the GTS or by air mail, and should be transmitted by the 5th day of the following month, but not later than the 8th day (WMO, 1995).

Although a new CLIMAT code FM71 (WMO, 1995) was introduced by December 1st, 1994, some countries still use the old one for their messages. Compared to the old code (FM71-VI) the new code (FM71-XII) includes considerable extensions. It now consists of four sections, each divided into several groups. The content of the old CLIMAT code (WMO, 1988) is now found in section 1 of the new code and is obligatory published. Up to section 2, groups or even sections shall be omitted, if no data were included.
A I.3 Availability

A CLIMAT message is considered to be available, when in a message (WMO code FM 71, new or old) any month-year indicator and the station-id are identified and the following data is decodable.

'NIL' messages are not counted when focusing on availability of the actual observation data contained in CLIMAT messages, whereas they are counted when focusing on identification of CLIMAT messages being sent via GTS.

A I.4 Timeliness

According to WMO/CCl recommendations (WMO, 1997) CLIMAT messages for the preceding month should have been disseminated before the 8th day of each month. The GSNMC has set a cut-off date (the 21st day, at 00:00 UTC) up to which all incoming CLIMAT messages are collected.
















Fig. 1: Time-series of the percentage of CLIMAT messages received at DWD and JMA for the GSN-stations over the period August 2003 to July 2005 for the individual WMO RA’s and overall. NIL messages are excluded from this percentage.








Fig. 2: Spatial distribution of the percentage of CLIMAT messages received at DWD (top) and JMA  (bottom) for the GSN-stations from August 2004 to July 2005





Fig. 3: Number of CLIMAT messages from GSN stations for July 2005 from GSN stations that were received at DWD in August 2005.





Fig. 4: Percent of typical errors in CLIMAT messages from GSN stations received at GSNMCs from August 2004 to July 2005.





Fig. 5:Percent of quality of each flag in quality checked (e.g. exclusion of flag0) CLIMAT messages from GSN stations for monthly precipitation totals and monthly mean temperature. The QC-flags are defined in the bottom table. The monitoring period are from July 2004 to June 2005.
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