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1. INTRODUCTION 

1.1
This is the third year of reporting by National Focal Points and the third analysis undertaken based on those reports. A new reporting template was used and successfully achieved a higher rate of replies against the group of Recommendations that are most relevant to WMO Member countries.

1.2
While some progress is being made against all Recommendations, most elements are also beyond the scope, capacity or aspiration of at least some Members. It is evident that not all Members can contribute to the GOS at the same level, particularly due to differing levels of resources and expertise. One response should be to highlight and encourage technical cooperation and capacity building amongst Members, aiming to enable all Members to contribute to the GOS and its evolution through EGOS-IP to the greatest extent possible.
1.3
With a new EGOS-IP under development it would be timely to contemplate how that plan is to be launched and how NFPs will be involved.

2. BACKGROUND

2.1
The “Implementation Plan for Evolution of Space and Surface-Based Sub-Systems of the GOS” was developed by the CBS Open Programme Area Group on the Integrated Observing Systems (OPAG-IOS) and published as WMO Technical Document WMO/TD No. 1267
. It provides a set of specific recommendations for action in support of the “Vision for the GOS in 2015”
.

2.2
The Expert Team on Evolution of Global Observing Systems (ET-EGOS) reviews progress against the plan when it meets every year or two. It updates and adds some elaboration to the plan, and records that in the final report of each meeting. These reports are accessible at the WMO web site
. The latest update, extracted from the December 2009 meeting report, is accessible at the WMO web site
.

2.3
A new “Vision for the GOS in 2025” has been adopted by WMO
 and a new Implementation Plan for Evolution of Global Observing Systems is under development. The current EGOS-IP will eventually be replaced by that new plan.

3. MEMBER ENGAGEMENT THROUGH NATIONAL FOCAL POINTS (NFPs)

3.1
Since 2007, Members of WMO have been invited to nominate a National Focal Point (NFP) for reporting progress and plans related to EGOS-IP. In particular, NFPs are asked to:
· Report annually on the status of the national components of the Surface- and Space-Based Sub Systems of the Global Observing System vis-à-vis recommendations of the EGOS-IP; and 

· Report annually on national plans for the evolution of the national components of the Surface- and Space-Based Sub Systems of the Global Observing System taking into account recommendations of the EGOS-IP.
3.2
Reports received from NFPs for 2007 were analysed in a paper for the 4th meeting of ET-EGOS in July 2008 (Doc 9.3(7))
. Reports received from NFPs for 2008 were analysed in a paper for the 5th meeting of ET-EGOS in December 2009 (Doc 10.1)
.

3.3
As at April 2011, 78 countries have nominated an NFP. These are listed in Table 1 along with an indication of reports received from NFPs for 2009.

	Country
	NMHS
	2009 Report

	Algeria
	Office National de la Meteorologie
	yes

	Argentina
	Servicio Meteorológico Nacional
	yes

	Armenia
	Armenian State Hydrometeorological and Monitoring Service
	yes

	Australia
	Australian Bureau of Meteorology
	yes

	Brazil
	Instituto Nacional de Meteorologia
	

	Belgium
	Institut Royal Météorologique
	

	Bosnia and Hercegovina
	Hydro-meteorological Service of the Federation of Bosnia and Herzegovina
	yes

	Botswana
	Botswana Meteorological Services
	

	Bulgaria
	National Institute of Meteorology and Hydrology
	

	Cameroon
	Direction de la Meteorologie Nationale
	

	Canada
	Environment Canada - Meteorological Service of Canada
	yes

	Chad
	Direction des Ressources en Eau et de la Météorologie
	

	Chile
	Direction Meteorologica De Chile
	

	China
	China Meteorological Administration
	yes

	Colombia
	Instituto de Hidrología y Estudios Ambientales
	

	Costa Rica
	Instituto Meteorologico Nacional
	yes

	Cyprus
	Meteorological Service
	

	Czech Republic
	Czech Hydrometeorological Institute
	yes

	Denmark
	Danish Meteorological Institute
	yes

	Egypt
	Egyptian Meteorological Authority (EMA)
	

	Ethiopia
	National Meteorological Agency
	

	Finland
	Finnish Meteorological Institute
	

	France
	Météo-France
	

	Gabon
	Direction de la Métérologie Nationale
	

	Germany
	DWD
	

	Ghana
	Ghana Meteorological Agency
	

	Greece
	Hellenic National Meteorological Service
	

	Guinea-Bissau
	Direcçao Geral de Meteorologia Nacional
	yes

	Hong Kong, China
	Hong Kong Observatory
	yes

	Hungary
	Hungarian Meteorological Service
	

	India
	India Meteorological Department
	

	Ireland
	Met Éireann - The Irish Meteorological Service
	

	Islamic Republic of Iran
	Islamic Republic of Iran Meteorological Organization (IRIMO)
	

	Italy
	Stato Maggiore dell'Aeronautica
	

	Japan
	Japan Meteorological Agency
	yes

	Jordan
	Meteorological Department
	

	Kenya
	Kenya Meteorological Services
	

	Lao P.D.R.
	Department of Meteorology and Hydrology
	

	Latvia
	Latvian Environment, Geology and Meteorology Agency
	yes

	Lesotho
	Lesotho Meteorological Services
	

	Lithuania
	Lithuanian Hydrometeorological Service
	

	Madagascar
	
	

	Malaysia
	Malaysian Meteorological Department
	yes

	Mali
	Direction Nationale de la Météorologie du Mali
	

	Mauritania
	Office National de Meteorologie
	

	Morrocco
	Direction de la Meteorologie Nationale
	

	Mozambique
	Instituto Nacional de Meteorologia
	

	Netherlands
	KNMI
	

	Nepal
	Department of Hydrology and Meteorology
	

	New Zealand
	Meteorological Service of New Zealnd
	

	Niger
	Direction de la Métérologie Nationale (DMN)
	

	Nigeria
	Nigerian Meteorological Agency
	

	Pakistan
	Pakistan Meteorological Department
	

	Panama
	Hidrometeorología
	yes

	Peru
	Servicio Nacional de Meteorologia e Hidrologia
	

	Portugal
	Instituto de Meteorologia, I.P. Portugal
	

	Republic of Korea
	Korea Meteorological Administration
	

	Russian Federation
	Russian Federal Service for Hydrometeorology and Environmental Monitoring
	

	Saint Lucia
	Saint Lucia Meteorological Services
	

	Senegal
	Agency Nationale de la Meteorologie du Senegal
	

	Seychelles
	Department of Environment
	

	Slovakia
	Slovak Hydrometeorological Institute
	

	Slovenia
	Ministry for Environment and Spatial Planning, Environmental Agency of the Republic of Slovenia
	yes

	Sudan
	Sudan Meteorological Authority
	yes

	Sweden
	Swedish Meteorological and Hydrological Institute
	yes

	Switzerland
	Meteo Swiss
	

	Syria
	Meteorological Department
	

	Thailand
	The Thai Meteorological Department
	

	The Former Yugoslav Republic of Macedonia
	Hydrometeorological Service
	

	Togo
	Direction Générale de la Météorologie Nationale
	

	Trinidad & Tobago
	Meteorological Services, PIARCO
	

	Tunisia
	Institut National de la Meteorologie
	

	Turkey
	Turkish State Meteorological Service
	

	Ukraine
	State Hydrometeorological Service
	

	United Kingdom
	Met Office
	

	United Republic of Tanzania
	Tanzania Meteorological Agency
	yes

	United States of America
	National Oceanic and Atmospheric Administration (NOAA), National Weather Service
	

	Uzbekistan
	The Centre of Hydrometeorological Service at Cabinet of Minister's of Republic of Uzbekistan (UZHYDROMET)
	


Table 1: List of NMHS for which a National Focal Point (NFP) for reporting progress and plans related to EGOS-IP has been nominated, showing reports received for 2009.
4. PATTERN OF REPORTS FOR 2009

4.1
New template for NFP reports

4.1.1
In previous years NFP annual reports were submitted as a free-form commentary, which allowed flexibility for respondents but had some shortcomings as outlined in previous analyses. At the 5th meeting of ET-EGOS a new template was composed and included in the report of the meeting
. It was subsequently provided to NFPs as part of the request for 2009 reports. The template had several goals including:
· to make it easier for NFPs to compose a report;

· to guide NFPs on which Recommendations are the highest priority for response;

· to provide some additional explanation and background for some of the Recommendations; and

· to collect responses in a structured way to better enable their collation and analysis.

The effects that the template had on submissions received for 2009 included:
· in some cases the reports were prepared with great simplicity, involving just a few ticks against boxes;

· for the EGOS-IP Recommendations most relevant to NMHS, there was a more complete response rate than previous years where a large number of “no comment” responses were inferred. Conversely, there was a reduced response rate for the Recommendations on the space-based sub-system of the GOS, which is appropriate given that they call for action by bodies other than individual NMHS;

· less interpretation of the reports was needed in order to complete the collation and analysis.

4.2
Number and representativeness of reports

4.2.1
Twenty NFP reports were received for 2009 (see Table 1), compared to twenty-three for 2008 and thirteen for 2007. This is a useful but not comprehensive level of reporting from the list of 78 NFPs. Even full reporting from the 78 NFPs would provide a useful but not comprehensive view of the progress of WMO Members who all contribute to the operation and evolution of the GOS. Nevertheless, the 78 NFPs and the twenty reports received provide an informative cross section including some larger and smaller countries, plus developed and developing countries.

	Number of countries
	
	yes_2007
	yes_2007
	no_2007
	no_2007

	Reporting
	
	yes_2008
	no_2008
	yes_2008
	no_2008

	yes_2009
	20
	6
	0
	6
	8

	no_2009
	16
	2
	5
	9
	X

	
	36
	8
	5
	15
	8


Table 2: Number of countries that reported for 2009, or have reported for previous years (2007 and 2008), with a breakdown by the years of previous reports.
4.2.2
Table 2 shows that, of the twenty countries that reported for 2009, eight were reporting for the first time, another six had commenced reporting the previous year, while the other six had reported for all three years. Another sixteen countries that had reported for previous years did not report for 2009.

4.2.3
In total thirty-six countries have reported for at least one year. Of those, twenty-two countries have reported for one year, eight countries have reported for two years, and six further countries have reported for all three years.

4.2.4
The responses by NFPs against many of the Recommendations are unlikely to change significantly from one year to the next and this may be a reason why at least some of the sixteen “drop outs” that reported previously did not report for 2009.

4.3
Responses against the EGOS-IP Recommendations

4.3.1
Figures 1 and 2 show the distribution of responses received against the EGOS-IP Recommendations. The category labels have been updated from those used previously:
· where the NFP report for 2009 made no reference to the Recommendation – the label remains “no comment”;

· where the NFP report for 2009 indicated that national observing systems are currently involved in the activity and responding to the recommendation, or have capacity and plans that will lead to progress on the recommendation – the label is “responding to the Rec.” in place of the previous label “positive comment”;

· where the NFP report for 2009 indicated that national observing systems are currently not involved in the activity, and/or have no capacity or plans for evolution as indicated in the recommendation – the label is “not responding to Rec.” in place of the previous label “negative comment”.

4.3.2
The report template provided priorities for NFPs, framed in three groups as follows:

“The template for responses is set out below in three sections:

· Section A (highest priority for reply) – these recommendations are relevant to all or many of the WMO Member countries, and have received the most replies in previous reports by NFPs;

· Section B (next priority for reply) – these recommendations have relevance for a smaller subset of WMO Member countries, have received fewer replies in previous reports by NFPs, or are not directed to WMO Member countries but nevertheless have attracted some interest and response from NFPs in previous reports; and

· Section C (other items) – NFPs may comment against these recommendations if they wish to, however the recommendations are not directed to WMO Member countries or the progress and plans for implementation can be monitored in other ways (for example through various groups dealing with satellite activities, or the WMO/IOC Joint Commission for Marine Meteorology, JCOMM).”
4.3.3
In previous years many reports omitted reference to many of the Recommendations, resulting in a high rate of “no comment” classifications. The new template successfully increased the rate of comment on the higher priority Recommendations. For the highest priority group of Recommendations there was a less than ten per cent rate of “no comment”. For the next priority group the rate was just over twenty per cent. This is a significant improvement compared to previous years.

4.3.4
It was hypothesised in previous analyses that the absence of comment was mostly an indicator that the country was not responding to the Recommendation. This is confirmed by the increased rate of “not responding” reports in 2009. Across the highest and next priority reporting groups (see Table 3), the number of “responding” reports (151) only slightly exceeds the number of “not responding” reports (140). In 2008 the number of “positive comments” far exceeded the number of “negative comments”, while there was a higher rate of “no comments”.
	Distribution of NFP reports for 2009
	Highest priority reporting group of Recommendations
	Next priority reporting group of Recommendations

	responding to the Rec.
	57% (103)
	30% (48)

	not responding to Rec.
	35% (63)
	48% (77)

	No comment
	8% (14)
	22% (35)


Table 3: Distribution of NFP responses for the highest and next priority reporting groups.
4.3.5
Only one of the EGOS-IP space-based Recommendations calls upon WMO Members explicitly to contribute to the identified Action. That is S5 LEO data timeliness, which calls upon “WMO Space Programme to plan, with Members and CGMS, the development of Advanced Dissemination Methods (ADMs) and an Integrated Global Data Dissemination Service (IGDDS)….”.
4.3.6
Consequently, NFP reports are not the most suitable mechanism for monitoring action and progress against the space-based Recommendations. Figure 2 is included to illustrate the entire set of reports submitted, however it is Figure 1 which provides the most relevant and useful information.

4.3.7
The greatest number of “responding to the Rec.” reports were made about:
· G2 (documentation – metadata, QC, monitoring);

· G21 (enhanced AWS operations);

· G1 (distribution of more frequent data and more/different types of data); then

· G3 (timeliness and completeness);

Followed by:
· G4 (baseline system – 12 hour profiles, winds important in tropics);

· O1 (observing system studies).
In each case, half or more of the NFP reports indicated they were responding to the Recommendation.

The greatest number of “not responding to Rec.” reports were made about:
· G20 (more atmospheric profiles in tropics);

· G12 (alternative AMDAR systems);
Followed by:
· G11 (humidity sensors on AMDAR);
· G7 (targeted observations);
· G13 (ground-based GPS measurement of total water vapour); and
· G10 (AMDAR optimized reporting).
In each case, half or more of the NFP reports indicated they were not responding to the Recommendation.
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Figure 1: Distribution of responses against selected EGOS-IP Recommendations (highest priority group for reporting, followed by the next priority group for reporting and finally the optional group for reporting, not showing space-based sub-system Recommendations other than S5), classified as either “no comment” (where there was no reference to the recommendation), “responding to the Rec.” (where the report indicated that national observing systems are currently involved in the activity and responding to the recommendation, or have capacity and plans that will lead to progress on the recommendation) or “not responding to Rec.” (where the report indicated that national observing systems are currently not involved in the activity, and/or have no capacity or plans for evolution as indicated in the recommendation).
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Figure 2: Distribution of responses against all EGOS-IP Recommendations (highest priority group for reporting, followed by the next priority group for reporting and finally the optional group for reporting), classified as either “no comment” (where there was no reference to the recommendation), “responding to the Rec.” (where the report indicated that national observing systems are currently involved in the activity and responding to the recommendation, or have capacity and plans that will lead to progress on the recommendation) or “not responding to Rec.” (where the report indicated that national observing systems are currently not involved in the activity, and/or have no capacity or plans for evolution as indicated in the recommendation).

5. CONTENT OF REPORTS FOR 2009 

5.1
“Highest priority for reporting” group of Recommendations

G1 (distribution of more frequent data and more/different types of data)
NFP reports indicated a response to this Recommendation in 15 cases and no response in 4 cases. The types of responses described included:

· hourly synoptic data is exchanged via the GTS;

· the national network is made up of several networks which observe different parameters with varying observational frequencies and distribution characteristics. Elements distributed on the GTS hourly include surface weather (synoptic) reports, AMDAR data, and data from moored and drifting buoys;

· more frequent data collection and distribution, inclusion of additional observations types is a slow evolution but is gradually happening;

· planning to provide high resolution data, recommend sharing of similar data observed in countries located upstream;

· sending SYNOP reports hourly;

· observations are distributed at least hourly, eg from SYNOP systems;

· 3 hourly SYNOPs and 6 hourly VOS reports are increased to hourly and 3 hourly respectively during tropical cyclone events. 1-minute tide data are collected and distributed on the GTS every 10 minutes;

· Synoptic observations are distributed in BUFR format every 10 minutes. Weather radar scan sequence has been modified to allow a 5-minute observation interval. Hourly observations are provided from five research vessels in the western Pacific;

· Stations make observations with the frequency and precision specified in WMO regulatory documents, contributing to RBSN/RBCN surface and upper-air networks;

· Mechanisms aren’t available to share AWS data, but efforts are being made to improve the distribution;

· AWS data are distributed hourly on the GTS. Radar derived wind profiles and radar reflectivity (pseudo CAPPI) are distributed on the GTS;

· Some surface observations in SYNOP and METAR format are transmitted regularly through the GTS. Incremental progress is being made on both the frequency and types of data distributed. Other AWS stations are undergoing improvements to enable regular data transmission. A project is underway to establish four radars.

The explanations for not responding to the Recommendation included:

· the distribution of observations for RBSN/RBCN and GSN/GUAN networks has not changed;

· while synoptic data are distributed on the GTS, there is no capacity for distribution of hourly data;

· meteorological systems were destroyed during military conflict, making collection and concentration of data at a national level now difficult.

G2 (documentation – metadata, QC, monitoring)
NFP reports indicated a response to this Recommendation in 18 cases. The types of responses described included:

· the functioning of surface stations is monitored. The National Climatic Data Bank regularly sends documentation for GSN and GUAN networks;

· CLICOM database system is used, with plans to install CLIWARE  which supports metadata and QC processes. Station metadata are reported to WMO for inclusion in Volume A. Migration to TDCF is underway;

· Historical climate data and metadata are being entered and quality-controlled in the CLIDATA database. Real time data is quality-controlled at three levels (at the station when observed, then by the controller in the national centre, then finally by an automated DBMS system);

· Procedures are documented. A new Station Sensor Management System is about to replace the prior Station Information System. A Quality Management System has been implemented in accordance with the requirements of the ISO 9001:2008 International Standard;

· Efforts are made to ensure that all observational data can be accompanied by good documentation;

· Good documentation is only available for the data that is distributed via the GEONetcast service;

· A Quality Management System has been implemented in accordance with the requirements of the ISO 9001:2008 International Standard;

· Metadata for all observing stations are documented. All data obtained from AWS undergo a process of automatic QC, followed by human analysis where necessary;

· Metadata is reported to WMO for all stations, including quarterly updates to VOS metadata;

· The centre has been accredited according to the ISO 9001:2008 standard. The metrological laboratory has been accredited in accordance with ISO/IEC 17025:2005 standard. The national quality management system has been based on the relevant WMO manuals and guides. Data flows into the CLIDATA database and plans are in place to refine this with automated data quality control;

·  All documentation on surface based systems are currently being compiled, including metadata, QC methods, monitoring techniques and algorithms used;

· Work is underway to update and improve the quality of metadata;

· As a member of EUMETNET, plans are to implement the INSPIRE directive (relating to metadata) and to promote recommendations in line with WMO and WIS;

· A QMS includes extensive documentation on stations, procedures and quality assurance. The ISO 9001:2008 standard has been adopted and external audits are soon to take place for a pilot project on aeronautical meteorological services.

G3 (timeliness and completeness)
NFP reports indicated a response to this Recommendation in 14 cases and no response in 4 cases. The types of responses described included:
· Upper air radiosonde data are maintained relative to stringent standards and coded and distributed globally via the GTS;

· Plans are in place for a new radiosonde program. Data will be reported at high resolution, each 2 seconds;

· Radiosonde data is currently distributed in TEMP and BUFR. The high resolution message will be produced soon;

· Full radiosonde sounding data is now distributed in BUFR format;

· Radiosonde data are distributed in TEMP format. There are plans to improve the radiosonde stations;

· Soundings currently exchanged in TEMP format, but plans are to generate BUFR messages;

· Observations follow guidelines as specified in WMO regulatory material;

· Trying to achieve this but with a launch only once per day;

· Plan to move to high resolution BUFR code, waiting for a new BUFR code via EUMETNET EUCOS;

· Radiosonde profile data are coded and distributed globally via the GTS in accordance with WMO standards. Migration to BUFR format is underway.

The explanations for not responding to the Recommendation included:

· the distribution of radiosonde data is done using the TEMP and PILOT messages through the GTS;

· no radiosonde observations are performed and there are no plans for future improvement;

· lack of consumables to continue a radiosonde program.

G4 (baseline system – 12 hour profiles, winds important in tropics)
NFP reports indicated a response to this Recommendation in 11 cases and no response in 9 cases. The types of responses described included:
· GUAN stations continue to operate daily radiosonde launches. There are plans to increase the number of radiosondes and to renovate hydrogen generators;

· The radiosonde network provides twice daily profile data via the GTS;

· The baseline system includes a radiosonde program supplemented by 4 wind profilers with RASS;

· The baseline system includes twice-daily radiosonde profiles from 16 stations supplemented with data from 31 wind profilers;

· One upper air station provides a radiosonde profile every second day;

· Following the guidance given in the EUMETNET EUCOS program;

· One radiosonde station is sustained. It provides a daily profile on the GTS.

The explanations for not responding to the Recommendation included:

· not applicable (no radiosonde program);

· Australia’s upper air network includes 38 radiosonde stations of which only a third do soundings with 12 hour frequency, the others follow a once-per-day schedule or do wind-only profiles at other times;

· radiosonde system needs rehabilitation;

· no technology available to perform these measurements;

· wind only profiles are observed. No radiosondes are available to collect temperature profiles. 
G8 (Optimization of rawinsonde distribution and launches)

NFP reports indicated a response to this Recommendation in 9 cases and no response in 9 cases. The types of responses described included:
· regularity is maintained in the release of radiosondes in time and in the five designated stations;

· radiosonde profiles are obtained twice daily;

· radiosonde profiles are obtained twice daily with additional flights in significant weather events;

· radiosonde profiles are obtained twice daily with additional flights when a typhoon is in the area;

· Following the guidance given in the EUMETNET EUCOS program;
· One radiosonde station is currently operational.

The explanations for not responding to the Recommendation included:

· not applicable (no radiosonde program);

· radiosonde system needs rehabilitation;

· no radiosonde observations.

G9 (AMDAR participation)

NFP reports indicated a response to this Recommendation in 9 cases and no response in 9 cases. The types of responses described included:
· a national program is running and providing data on the GTS, but not expected to expand in the next few years;

· a national program is running. High resolution data supports a wind shear detection and reporting service for Hong Kong International Airport. There are plans to expand the program over the next  few years and to develop new services using that data;

· a national program is running and providing data on the GTS;

· discussions are underway with airlines to implement a national program;

· participating in and following plans provided by E-AMDAR;

· currently no national program in place, but planning to explore opportunities to establish a program.

The explanations for not responding to the Recommendation included:

· aeroplanes not equipped for AMDAR reporting;

· no AMDAR reports available;

· exchange of information with the aircraft is controlled by the Civil Aviation Authority. No mechanism is available to collect these measurements;

· no observations are available.

G13 (ground-based GPS measurement of total water vapour)

NFP reports indicated a response to this Recommendation in 8 cases and no response in 10 cases. The types of responses described included:
· acquiring ground-based GPS data from neighbours but no plans for a national network;

· establishing a nation-wide network of about 400 stations. Standardisation and global exchange is encouraged;

· data obtained through close cooperation with relevant geoscience agencies;

· installing a GPS processing system to use data from the Hong Kong network and information from the International GNSS Service;

· data is obtained from the GPS network of the Geographical Survey Institute and is limited to use within the NMHS;

· data are shared in the Nordic GNSS data centre, processed into Zenith Total Delay (ZTD) and sent to the data hub at UKMO within the E-GVAP program under EUMETNET. The plan is to include more and more GPS ground-based stations;

· one GPS station is operational.

The explanations for not responding to the Recommendation included:

· no observations available.

G20 (more atmospheric profiles in tropics)

NFP reports indicated a response to this Recommendation in 3 cases and no response in 15 cases. The types of responses described included:
· in addition to one radiosonde station, efforts are being made to reintroduce a pilot balloon station.

The explanations for not responding to the Recommendation included:

· nothing to report on additional profiles in the tropics;

· no current plans for more profiles, but recognise the importance and willing to implement programs;

· no profiles due to lack of consumables.

G21 (enhanced AWS operations)

NFP reports indicated a response to this Recommendation in 16 cases and no response in 3 cases. The types of responses described included:
· currently there are only three AWS and they pose problems for maintenance. There are plans to broaden the network with new AWS and provide training for maintenance staff;

· modernisation of MSC surface networks is ongoing. The changing emphasis from human to automatic observations enables increased observation frequency;

· planning to expand range of measured parameters, such as visibility. Codes and reporting standards are under development;

· AWS comply with WMO standards (for reporting, quality management, metadata, range of measured parameters);

· WMO guides and recommendations are followed for quality management of AWS data and collection of metadata. The range of measured parameters is increasing, with a number of new instruments in operation including wet-bulb globe temperature, a network of weather cameras and a carbon dioxide measurement system;

· An extensive national network is maintained. Data are transmitted to JMA where they are quality controlled then distributed;

· AWS observations have been supplemented with one UV radiation measurement station and there are plans to add automated precipitation and snow depth on 4 AWS;

· All coding and reporting, quality management and metadata, follows WMO specifications. Currently looking into the possibility of adding extra parameters to the systems;

· The network of AWS is being expanded, however guidelines/procedures for standardised reporting is lacking;

· Appropriate code standards are absolutely necessary, the advice from ET-AWS is being followed;

· The network of AWS is running with minor interrogation problems.

The explanations for not responding to the Recommendation included:

· operations are difficult due to a lack of equipment. Coastal marine stations are needed to support safety of life services.

5.2
“Next priority for reporting” group of Recommendations

G6 (ozone sonde data distribution)

NFP reports indicated a response to this Recommendation in 8 cases and no response in 9 cases. The types of responses described included:
· an operational program of ozonesondes in the Antarctic is being maintained;

· the ozonesonde network of 10 stations across Canada is being maintained, with a standard frequency of a weekly launch. The ability to distribute ozonesonde data in near real-time (less than 12 hours after a flight) via the GTS is in development;

· CMA is planning to trial the ozone sonde developed by a domestic Chinese manufacturer;

· The Czech (CHMI) ozone sonde data are distributed within an hour after the end of the flight and are used for ENVISAT calibration;

· Hong Kong currently makes an ozone sonde sounding about once a week. There are plans to disseminate the data in BUFR format in near real-time;

· JMA is preparing to report the ozone sonde data from its three stations in CREX format soon.

The explanations for not responding to the Recommendation included:

· no observations are made;

· not applicable.

G7 (targeted observations)

NFP reports indicated a response to this Recommendation in 4 cases and no response in 11 cases. The types of responses described included:
· actively investigating means to conduct targeted observations, including participation in trial of pre-operational Data Targeting System (DTS) and involvement in THORPEX T-PARC campaigns;

· following the work done in the EUCOS framework, including participation in NA-TreC, FP7 PREVIEW DTS, and MEDEX DTS campaign. Now waiting for evaluation of how DTS might be implemented.

The explanations for not responding to the Recommendation included:

· although not having an operational program, Algeria contributed to the MEDEX project to conduct NWP studies to identify sensitive areas where the addition of observations would most likely lead to improved forecasts;

· no targeting of observations;

· not applicable.

G10 (AMDAR optimized reporting)

NFP reports indicated a response to this Recommendation in 6 cases and no response in 10 cases. The types of responses described included:
· the transmission of AMDAR reports in the Canadian network can be changed on a whole of program basis in non realtime. A data optimisation system is not needed until further airlines participate in the program and there is redundancy of data coverage;

· the AMDAR data of Hong Kong, China is subdivided into twelve geographical regions in accordance with the AMDAR Reference Manual before it is exchanged in BUFR code, enabling NMHSs to receive only the AMDAR data of direct interest to them;

· discussions are underway with Malaysian airlines to implement this recommendation;

· following the developments within the E-AMDAR program.

The explanations for not responding to the Recommendation included:

· no AMDAR observations;

· not applicable.

G11 (humidity sensors on AMDAR)

NFP reports indicated a response to this Recommendation in 4 cases and no response in 12 cases. The types of responses described included:
· although Canada has the capacity to assimilate humidity observations from aircraft there are no current plans introduce humidity sensors;

· discussions are underway with Malaysian airlines to implement this recommendation;

· following the developments within the E-AMDAR program.

The explanations for not responding to the Recommendation included:

· Australia recently suffered a setback when the proposed operational trial of water vapour sensors on QANTAS aircraft did not proceed, however further efforts will be made to pursue this capability;

· no plan to install humidity sensors on aircraft in the Hong Kong program at this stage;

· no AMDAR observations;

· not applicable.

G12 (alternative AMDAR systems)

NFP reports indicated a response to this Recommendation in 2 cases and no response in 14 cases. The types of responses described included:
· a number of investigations of AFIRS systems were made by Canada.

The explanations for not responding to the Recommendation included:

· no plan to implement TAMDAR or an AFIRS based system on aircraft in the Hong Kong program at this stage;

· no AMDAR observations;

· following the developments within the E-AMDAR program;

· not applicable.

G22 (new systems)

NFP reports indicated a response to this Recommendation in 7 cases and no response in 8 cases. The types of responses described included:
· a number of new systems have been explored by Canada including aircraft mounted wind lidar and water vapour differential lidar (DIAL);

· lidars are supporting a windshear alerting service for Hong Kong International Airport, and a ground based radiometer is providing temperature and humidity profiles every 10 minutes for reference by weather forecasters;

· the Doppler weather radar system and a range of data from satellite receiving stations are being used in Latvia;

· the new systems have not yet been considered, but in the medium term it may be possible to install one;

· some tests/validation campaigns using lidars, UAVs have been tested within the EUCOS studies program.

The explanations for not responding to the Recommendation included:

· involved in THORPEX-Afrique project, but that isn’t evolved enough to achieve special observations yet;

· no involvement with THORPEX;

· not applicable.

O1 (observing system studies)

NFP reports indicated a response to this Recommendation in 10 cases and no response in 6 cases. The types of responses described included:
· in an ongoing process of redesign, weather observing stations in China have been equipped with AWS and will in future have automatic measurements of cloud, weather phenomena, and visibility. The establishment of a solid precipitation network is underway;

· CHMI (Czech) is constantly examining observing systems, comparisons are made before or during modernisation to ensure data homogeneity;

· The transition from conventional to Doppler radar is progressing in Japan, with the first 11 upgrades being followed by a further five. The program enhances the ability to monitor severe weather causing strong winds and improves the accuracy of NWP products;

· Latvia participates in observing system studies in the framework of the EUMETNET program EUCOS;

· AWS systems have been designed and developed internally or in collaboration locally in Malaysia. Documentation is being compiled and will be published;

· We are following the specific OSE’s carried out under the umbrella of EUCOS together with EUMETSAT and ECMWF. A new upper-air design will be defined in EUCOS, which we then will follow.

The explanations for not responding to the Recommendation included:

· nothing to report at this time;

· have no capacity for evolution.

S5 (LEO data timeliness):

NFP reports indicated a response to this Recommendation in 7 cases and no response in 7 cases. The types of responses described included:
· it is planned to integrate satellite data into NWP in Armenia;

· Canada operates 3 HRPT stations for direct reception, and contributes sounder data to the EUMETSAT EARS retransmission service to improve global access to timely data. The value of this contribution to EARS is under evaluation by EUMETSAT;

· The data processing centre in Beijing and the four ground receiving stations are working day and night to provide reliable and timely access to FY satellite data;

· ATOVS data from LEO satellite are received at Hong Kong and processed then transmitted to RTH (Tokyo) under the Regional ATOVS Re-transmission System (RARS) project;

· ATOVS data has been exchanged via the GTS for the Asia-Pacific Regional ATOVS Re-transmission Service (A-P RARS). JMA also receives ATOVS data via RARS which has a positive impact on NWP analysis and forecasts. JMA has also been providing ATOVS data received at two stations (Kiyose in Japan and the Syowa Station in Antarctica) and maintains a dedicated web site to provide operational information about the ATOVS data received at these sites.

· Handled via EUMETSAT and its various bodies;

· SUMO software is used to process 15-minute satellite imagery.

No explanations were provided by those not responding to this Recommendation.

5.3
“Optional reporting” group of Recommendations

The new template relieved NFPs from reporting on the Recommendations below unless they had some specific comments to make. 

G5 (stratospheric observations)

NFP reports indicated a response to this Recommendation in 2 cases and no response in 2 cases. The responses included:
· Continuing to use 500 gram balloons at GUAN stations to reach radiosonde heights above 50 hPa.

The explanations for not responding to the Recommendation included:

· no specific information to report.

G14 (more atmospheric profiles over ocean)

NFP reports indicated a response to this Recommendation in 2 cases and no response in 3 cases. The responses included:
· Japan: about 300 upper-air profiles were reported in 2009 from four research vessels in the western Pacific, plus over 100 profiles from a research vessel of the Japan Agency for Marine-Earth Science and Technology (JAMSTEC).

The explanations for not responding to the Recommendation included:

· Canada does not currently have an ASAP program.

G15 (improved telecommunications for marine/ocean observations) 

NFP reports indicated a response to this Recommendation in 5 cases. There were no reports that indicated no response to the Recommendation. The responses included:
· A new Meteorological Message Switch is enabling the migration to TDCF in Argentina;

· Australia has participated in trial and demonstration of the new iridium based communications as an improvement over the previous system;

· Pilot projects using Iridium communications demonstrated greater timeliness and reduced cost. Hence Canada is transitioning the AVOS network and future drifting buoys  to Iridium, and investigating use for other marine data. Arrangements are in place to defend access to the electromagnetic spectrum, an activity which requires constant effort.

G16 (tropical moorings)

NFP reports indicated a response to this Recommendation in 4 cases and no response in 2 cases. The responses included:
· five near-shore AWS have been installed in Hong Kong, China, mounted on moored buoys located around Hong Kong International Airport;

· Japan’s JAMSTEC has been operating the mooring array in the tropical ocean. One new buoy was deployed in 2009 and a total of 18 are operated in the western tropical Pacific and the eastern Indian Ocean.

The explanations for not responding to the Recommendation included:

· Canada has no tropical moorings.

G17 (drifting buoys)

NFP reports indicated a response to this Recommendation in 4 cases and no response in 3 cases. The responses included:
· Argentina operates 153 surface drifting buoys (type SVP) with satellite tracking between 40S and the Antarctic Circle. 120 of them are equipped with barometer;

· Australia continues to deploy and get value from drifting buoys in our Region;

· JMA operates drifting buoys in seas in the vicinity of Japan, reporting pressure, sea surface temperature, wave and position data through the GTS. There were 22 new deployments in 2009. The Japan Coast Guard operates drifting buoys in the Antarctic Ocean, reporting sea surface temperature and position data through the GTS, and 3 new buoys were deployed in 2009.

The explanations for not responding to the Recommendation included:

· no deployment of drifting buoys in Southern Ocean area;

· current no equipment but buoy data needed to support marine services.

G18 (XBT and ARGO)

NFP reports indicated a response to this Recommendation in 2 cases and no response in 2 cases. The responses included:
· Japan: temperature and salinity profiles are obtained from systems operated by JMA and national marine research institutes. As at December 2009, 286 Japanese Argo floats had reported about 13,000 profiles (TESAC reports) through the GTS in 2009, more than 90 per cent within 24 hours after observation. XBT, CTD and XCTD provided more than 10,000 profiles (BATHY/TESAC reports) through the GTS in 2009;

· Australia continues to deploy and get value from XBT and ARGO float ocean profiles.

The explanations for not responding to the Recommendation included:

· Canada does not own or operate any XBT probes or ARGO floats.

G19 (ice buoys)

NFP reports indicated a response to this Recommendation in 3 cases and no response in 1 case. The responses included:
· Canada has 10 operational buoys in the Arctic, transmitting data hourly in WMO formats, available once a polar orbiting satellite receives the data from the buoy. Four more ice buoys will be deployed. New capabilities to investigate include survival of the freeze thaw cycle, and deployment by air (to open water);

· Japan’s JAMSTEC operates drifting ice buoys, with two deployed buoys in the Arctic Ocean as at December 2009.

N1 (new data for NWP centres)

NFP reports indicated a response to this Recommendation in 4 cases. There were no reports that indicated no response to the Recommendation. The responses included:

· The Canadian NWP centre (CMC) receives early test data and observations, though details vary with different data sources;

· Sweden plans to continue with an active role in the HIRLAM-A and SRNWP programme of EUMETNET, including effective use of new data types.

N2 (data from research satellites)

NFP reports indicated one response to this Recommendation and a single “no response”. The responses included:
· The Canadian NWP centre (CMC) receives experimental data streams from research satellites.

N3 (NWP data cut-off times)

NFP reports indicated a response to this Recommendation in 5 cases. There were no reports that indicated no response to the Recommendation. The responses included:

· Canadian is tackling the challenge of meeting the NWP requirement of 30 minutes data availability. The greatest challenge is sounding data from polar orbiting satellites, for which data latency issues are due to the need for line of sight communication with a ground station;

· Processing and delivery of AWS data in Latvia meets the requirement of 30 minutes. Weather radar data are available within the time span of 10 minutes.

T1 (training)

NFP reports indicated a response to this Recommendation in 3 cases and no response in 2 cases. The responses included:
· a range of training is undertaken in Latvia including local staff training and use of the EUMETNET and EUMETSAT training opportunities.

The explanations for not responding to the Recommendation included:

· nothing to report at this time;

· more training is needed.

S1 to S20, excluding S5 (other Recommendations relating to the Space-Based Sub-System of the GOS)

The effectiveness of Recommendations S7 (LEO Sea Surface Wind), S15 (LEO Synthetic Aperture Radar) and S16 (LEO aerosol) is reinforced by a number of applications of the data in Hong Kong, China, including monitoring of tropical cyclones and aerosol monitoring.

Japan highlighted the response to: S1 (Calibration) through long standing participation in the GSICS; S2 (GEO Imager) through plans for follow-on satellites in the MT-SAT series plus dissemination through HRIT, LRIT and landline alternatives while exploring the feasibility of alternative methods; S11 (Global Precipitation Measurement) through launch of the core satellite and improvements to instruments; and S14 (LEO microwave) through the AMSR-E sensor, onboard the Aqua satellite, which was developed by JAXA and is performing water-related global observations, as well as AMSR2, the successor to AMSR-E, which will observe microwaves using six frequency bands ranging from 7 to 89 GHz and is planned for launch in the first quarter of 2012.

Sweden is responding to almost all space-based Recommendations as a member of EUMETSAT and through its various bodies. Great interest is also placed in initiatives like Canada’s Polar Communications and Weather (PCW) Mission, in Molniya orbit.

6. THEMES AND ISSUES
6.1
“Highest priority for reporting” group of Recommendations

6.1.1
This group of nine Recommendations includes those which are relevant to all or many of the WMO Member countries and have received the most replies in previous reports by NFPs. 

6.1.2
The first four EGOS-IP recommendations relate to improved data coverage, quality management, distribution and coding. NFP reports reveal a very high rate of addressing these matters.

6.1.3
Fifteen out of twenty reports indicated some action to distribute more frequent data and more/different types of data. The majority of reported actions involved higher frequency of surface synoptic observations, particularly taking advantage of automatic systems to exchange hourly data. Other observations mentioned in this context were AMDAR data, data from moored and drifting buoys, VOS and research vessel observations, and weather radar reflectivity and velocity data.

6.1.4
Eighteen out of twenty reports indicated some action on metadata and quality control, including the capture of metadata on databases used nationally (CLICOM, CLIDATA, etc) and provision to WMO in line with the regulatory documents. Four countries specifically mentioned implementation of ISO 9001:2008 and one metrological laboratory referred to accreditation in accordance with ISO/IEC 17025:2005.

6.1.5
Fourteen out of twenty reports indicated some action on observations timeliness and completeness. A key target of this Recommendation has been the adoption by Member countries of a new BUFR format to enable radiosonde profiles to be reported in higher resolution (2 second data) together with lat./long./time for each data point. While many of the reports expressed a positive effort on this, the number who report having achieved the change remains relatively small. Four NFP reports indicated that no response was being made to this Recommendation. At least two of these are not operating a radiosonde program at all.

6.1.5
With respect to the Recommendation on baseline systems, which emphasises continued 12 hour profiles, there was a split of the reports into eleven which indicated action is being taken and nine which indicated no action is being taken. Some stations acquire profile observations only once per day while other radiosonde stations are unable operate because they need rehabilitation or a supply of consumables. 

6.1.7
Recommendation G8 calls for optimization of rawinsonde distribution and launches. There was an even split of NFP reports into nine responding to this Recommendation and nine not responding to it. Those responding explained that they were maintaining regularity of radiosonde profiles, with some countries collecting additional profiles in significant weather such as typhoon events. Members of EUCOS will follow the guidance emerging from OSE’s including a new upper-air design. Those not responding to this Recommendation explained that they have no radiosonde program, or their system needs rehabilitation.

6.1.8
The Recommendation for AMDAR participation (G9) also attracted an even split of NFP reports into nine responding and nine not responding to it. Those responding explained that a national program is running, or they are contributing through E-AMDAR, or discussions and planning are underway with the aim of introducing national AMDAR programs. Those not responding to this Recommendation explained that they don’t have access to AMDAR data or aeroplanes equipped to report AMDAR or the communication linkages needed to collect AMDAR data.

6.1.9
The Recommendation for ground-based GPS measurement of total water vapour attracted reports showing eight countries responding and ten countries not responding. It is evident that many Members depend on collaboration with relevant mapping and/or seismic agencies for access to data from their GPS ground stations.

6.1.10
The Recommendation for more atmospheric profiles over the tropics (G20) appears not to be securing much response. There were just three reports of responding, one of these indicating an effort to reintroduce a pilot balloon station. The 15 countries not responding provided little explanation other than lack of consumables.

6.1.11
The Recommendation for enhanced AWS operations (G21), on the other hand, appears to be securing extensive response. Sixteen out of twenty NFP reports indicated that the country was responding to this Recommendation, with a range of enhancements occurring such as additional stations, improved communication and reporting frequency, and expanded range of measured parameters.  

6.2
“Next priority for reporting” group of Recommendations
6.2.1
This group of eight Recommendations includes those which have relevance for a smaller subset of WMO Member countries, have received fewer replies in previous reports by NFPs, or are not directed to WMO Member Countries but nevertheless have attracted some interest and response from NFPs in previous reports.

6.2.2
The recommendation for more immediate ozone sonde data distribution (G6) attracted 8 reports indicating some action and 9 reports indicating no action on the topic.

6.2.3
The recommendation for greater targeting of observations (G7) has drawn a small number of Members to take action, notably through participation in THORPEX campaigns. EUCOS studies may lead to a better appreciation of how to get value from a Data Targeting System (DTS).

6.2.4
Recommendations for AMDAR enhancements such as optimised reporting, humidity sensors, and alternative AMDAR systems (G10, G11, G12) are reported to receive little attention. Some data optimisation systems have been implemented.

6.2.5
The recommendation to adopt new systems (G22) has a spilt between those seven countries who reported that they are pursuing the evaluation of new systems and another eight who aren’t.

6.2.6
Ten out of twenty responses indicated some pursuit of observing systems studies (O1). Although the various concepts of what constitutes an observing system study appeared very broad, it does suggest that a proactive and evidence-based approach exists in the design of networks.

6.2.7
It remains clear, continuing a theme from previous years, that ATOVS Retransmission Services are attracting active collaboration and results both in the European context and in the Asia-Pacific region.

6.3
“Optional reporting” group of Recommendations

6.3.1
This third group of Recommendations includes those which do not call for action by WMO Member countries and/or for which the progress and plans for implementation can be monitored in other ways. This includes seven of the ground-based Recommendations, four of the five “additional” high priority recommendations, together with 19 of the 20 space-based recommendations.

6.3.2
From the relatively small number of reports in 2009 against these Recommendations, the following points can be made:
· GUAN stations continue to make special efforts to fly radiosondes into the stratosphere;

· Atmospheric profiles over ocean are difficult and expensive to obtain and very few countries contribute to this globally. Only two of the twenty NFP reports indicated they were able to respond to this Recommendation;

· NFP reports about telecommunications for marine/ocean observations gave a very strong indication that new Iridium communications offered greater timeliness and reduced cost. It seems likely that the subset of WMO Members that are actively involved in collecting observations from remote marine and ocean platforms will migrate to such services;

· Tropical moorings are difficult and expensive to sustain and very few countries contribute to this globally. Only four of the twenty NFP reports indicated they were able to respond to this Recommendation;

· As with the other recommendations for marine/ocean observations, few reports indicated any response for the increased coverage by drifting buoys (four reports), XBT and ARGO profiles (two reports) or ice buoys (three reports);

· Data producers appear to be mindful of the need to provide to NWP centres early test data from new systems and from R&D satellites;

· There were 5 reports indicating an effort to respond to NWP data cut-off times. While much data is supplied in a timely manner, the 30-minute cut-off poses a challenge in some respects (for example sounding data from polar orbiting satellites);

· The recommendation for more sustained training for access to and utilisation of all the available GOS data received little comment.

6.3.3
With respect to the space-based recommendations (S1 to S20 excluding S5) it may simply be noted that Japan, as a satellite operating country, and Sweden, as a member of the EUMETSAT satellite operating consortium, provided a few comments and one other country indicated it is not responding to these recommendations because it is not a satellite operator.

6.4
Arrangements for collecting national reports

6.4.1
National reports from NFPs are very informative and helpful in assessing progress and plans relating to the EGOS-IP.

6.4.2
A new template was distributed, conveying guidance on the structure of reports and the priority items to report against. This had a significant impact on the reports that were received:
· a much more complete rate of reporting than in previous years was achieved against the identified priority Recommendations. The rate of “no comment” was only 8 percent for the highest priority group and 22 percent for the next priority group;

· one consequence of this was a higher rate of reports indicating no response to a Recommendation. This effectively clarified that the majority of “no comment” reports in previous years were indicators that there was no response to the Recommendation;

· a reduced rate of reporting than in previous years was experienced for the “optional reporting” group of Recommendations, which is appropriate;

· the template allowed for very brief reports to be made by simply ticking a box to indicate the country is responding to a particular Recommendation. The addition of explanatory text was optional. As a result there was an overall decline in the amount of explanatory text received compared to previous years. That is good to the extent that it avoids discouraging NFPs from reporting but is unfortunate if it reduces the ability to understand the driving forces behind the pattern of reports;

· an important result of the structured format was that the analysis involved much less re-interpretation of the reports to decide which Recommendation the comments were aimed at and whether they were positive or negative in nature.

6.4.3
The template itself could be improved. For example, supplementary text boxes were intended to provide additional explanation and background to assist NFPs to understand and interpret some of the Recommendations. Not all of these boxes had been drafted at the time the template was circulated.

6.4.4
Responses were received from 20 of 78 NFPs. It should be possible to improve significantly on this rate of reporting – the starting point might be to develop a communication strategy for ET-EGOS with the NFPs.

6.5
Influence of EGOS-IP on national plans and priorities

6.5.1
The observations made in the 2008 analysis apply again in 2009 – it shows a good degree of alignment of national plans with elements of the EGOS-IP. The many actions addressing individual recommendations provide evidence that Members are involved, capable, and/or making plans relevant to the EGOS-IP.

6.5.2
Where Recommendations are not being responded to, the NFP reports indicated a limitation to the scope or capacity of the Member’s network, rather than a lack of agreement with or priority on the recommendations of the EGOS-IP.

6.5.3
The extent to which the EGOS-IP has influenced the priorities of Members, as distinct from being in agreement with the priorities of Members, remains unclear. It would be interesting to seek comments in this regard in future reports from NFPs.

6.5.4
With a new EGOS-IP under development it would be timely to contemplate how that plan is to be launched, for example:
· which aspects of the plan call for actions by WMO Members individually or through the WMO Regional Associations;

· how will these calls for action be conveyed to Member countries and how will NFPs be engaged in the process;

· how will feedback be obtained about the active planning and implementation by Member countries;

· how will EGOS-IP be represented to Members as a part of the bigger picture which includes calls for action on WIGOS, WIS, GCOS Implementation Plan and the Global Framework for Climate Services, and so on.

6.5.5
As suggested in previous reports, the process could be supplemented by a campaign on one or more selected Recommendations for special attention. This might be a concerted effort focussed on the global uptake of high resolution BUFR format reporting of radiosonde profiles, the collection of data from AMDAR enabled aircraft when they visit regions beyond their normal reporting region, GTS distribution of ozone sonde data, or something new identified in the new EGOS-IP.

6.5.6
As well as contributing directly to progress on EGOS-IP, such a campaign may contribute to the broader awareness amongst Members and stimulate progress on a broader front.

6.6
Overall state of progress and planning related to EGOS-IP

6.6.1
As noted in the 2008 analysis, most elements of EGOS-IP have been achieved or are being pursued by at least some Members. However most elements are also beyond the scope, capacity or aspiration of at least some Members. It is evident that not all Members can contribute to the GOS at the same level, particularly due to differing levels of resources and expertise.

6.6.2
One response should be to highlight and encourage technical cooperation and capacity building amongst Members, aiming to enable all Members to contribute to the GOS and its evolution through EGOS-IP to the greatest extent possible. Some good examples have been seen in the NFP reports over the past three years, such as support for upper air stations.

6.6.3
Even where there is a widespread positive commitment to a recommendation of EGOS-IP, a long time period is typically required for enough Members to make enough progress to produce a noticeable improvement in the GOS. For example, the global introduction of AMDAR programmes by WMO Members appears to be a multi-decade evolutionary change to the GOS. The adoption of a BUFR reporting format for radiosonde data that includes high resolution as well as time and location details is another change that continues to take some time. In these circumstances it is helpful to have persistence and clear goals.

_______________
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