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FINAL REPORT

REPORT  OF  THE  SESSION

1. ORGANIZATION OF THE MEETING

1.1
Opening of the session

The session was opened at 0900 hrs on Thursday, 11 June 1999 at the European Centre for Medium Range Weather Forecasts (ECMWF), Reading, UK, by the Director of ECMWF, Dr David Burridge.  He welcomed the participants to ECMWF and stressed the importance of the Scientific Evaluation Group (SEG) as the scientific driver of the COSNA/CGC activities in providing monitoring of the network performance and carrying out impact studies (OSEs and OSSEs) in order to advise CGC on the evolution of the observational systems.  Dr Burridge also noted that participants came from NWP Centres on both sides of the Atlantic to review the recent results and present their plans for the future network studies.  It is essential for the international meteorological community that many studies are not confined to the regional scale but also consider the global aspects of the observing system.  He specifically mentioned that SEG activities are closely related to the EUCOS issues and the strong representation of EUMETNET/EUCOS experts at this meeting indicated that there were several topics of mutual interest where the SEG could support the EUCOS objectives.  Regarding the future work plan it was noted that the SEG, and later in August the CGC, would discuss the plans for the second workshop on impact studies organized jointly with WMO which would be held in Toulouse in March 2000.  It was expected that results of impact studies to be presented and discussed at this workshop would provide a significant contribution towards the redesign of the global observing system.  Dr Burridge hoped that the facilities provided for the meeting would be found satisfactory and wished the participants every success.

1.2 Adoption of the agenda

The agenda for the meeting as adopted, together with the list of participants, are given as Annex I and II respectively.

1.3 Working arrangements

The session agreed on the working hours and noted that the report would be compiled and produced by the WMO Secretariat after the meeting.

2. PROGRESS REPORT BY THE CHAIRMAN

The chairman of SEG, Dr Horst Böttger gave a brief summary of the activities relating to the work of the SEG since its last session (May 1998).  In particular these included:  (1)  participation in the CGC meeting in August 1988 when the workshop on impact studies was discussed and it was agreed that the chairman of SEG together with Dr Jean Pailleux would take the appropriate actions for planning the event;  (2)  presentation of COSNA programme during the WMO CBS Technical Conference on Integrated Upper-air Observing made by Mr Pailleux (Karlsruhe, Germany, September 1998);  (3)  participation of the chairman of SEG in the EUCOS kick-off meeting (Paris, January 1999) where the future EUCOS observing programmes were discussed and programme managers agreed on support to be given to network studies;  (4)  participation of the chairman together with several SEG members in the first meeting of the EUCOS Science Advisory Team (Paris, March 1999), where proposals for impact studies and sensitivity studies were discussed and radiosonde network for the EUCOS observing scenarios was selected;  (5)  participation of the chairman of SEG in the CGC Management Group meeting in Geneva, April 1999) where a budget for Workshop 2000 was agreed.  The meeting also assigned the chairman of SEG with Mr J. Pailleux to co-chair the Workshop.

3. REVIEW OF SEG-VIII MEETING REPORT (ECMWF, MAY 1998)

The session reviewed accomplished actions from SEG-VIII meeting as summarised by the chairman of SEG.  It noted in particular that:

· Planned impact studies had been undertaken and appropriate progress reports would  be presented at this meeting under relevant agenda items;

· Proposed workshop 2000 had been agreed upon by CGC;

· Liaison with EUMETNET/EUCOS had developed as requested by CGC;

· Active participation of SEG members in the planning of EUCOS impact studies, mainly through membership in E-SAT was provided;

· Close contacts with NCEP had been established.

Stressing the importance of the links between the WMO Commission for Basic Systems (CBS) and COSNA/SEG, the meeting noted that the chairman of SEG was included in the membership of the Open Programme Area Group (OPAG) Expert Team on the Re-design of the Global Observing System (GOS).  It was reiterated that the main emphasis for the SEG work should be on impact studies, securing close liaison with major NWP centres concerned and continuing to evaluate and develop requirements for the design and implementation of the Global Composite Observing System.

4. REVIEW OF THE CGC-IX SESSION (COPENHAGEN, AUGUST 1998) AND THE CGC MANAGEMENT GROUP MEETING (GENEVA, APRIL 1999)

The CGC chairman, Mr Magne Lystad informed the session about the outcome of CGC-IX which took place in Copenhagen, 26-28 August 1998 and expressed the importance of the work of SEG as the scientific basis for COSNA design.  A permanent issue on the CGC agenda is the monitoring of the observations in the COSNA area and the discussions on how to improve the system.  There are still great needs to fill the gaps over the North Atlantic, and the most promising systems are aircraft measurements (ACARS), radio soundings from merchant ships (ASAP) and buoys in addition to satellite observations.  The establishment of a European Composite Observing System (EUCOS) as part of the cooperation in EUMETNET, will strongly influence the work of CGC, and this issue was thoroughly discussed both at the CGC session and at the CGC Management Group meeting in Geneva, 12-13 April 1999.  CGC will support this process as far as a strengthening of the ocean component of the observing system is concerned, and SEG will also be involved in impact studies for EUCOS design.  A successful implementation of EUCOS will eventually reduce the need for CGC.  In that respect CGC is in a transition phase.  Regarding future CGC activities, a reference was made to the deliberations of the CGC Management Group meeting in Geneva which felt that CGC should continue to exist through EUCOS study process and high level design phase, which was scheduled for completion in the year 2001, after which it was expected to become operational.  Consideration should then be given to the merging of COSNA and EUCOS.  The session was also informed that the next CGC meeting will take place from 25 to 27 August 1999 in Lisbon, and should follow an agenda similar to previous sessions.  NAOS was also invited to participate in this session.

5.
COSNA OBSERVING SYSTEMS AND MONITORING ACTIVITIES

5.1
The 1998 consolidated monitoring report
The chairman of SEG informed the meeting that 1998 consolidated monitoring report was prepared by Mr Bernd Richter (Germany) and presented at the ninth session of CGC.  The SEG noted the conclusions and recommendations contained in the consolidated report which provided a realistic picture of the functional performance of the various components of the observational system, so that deficiencies could be identified, long-term trends detected and appropriate actions taken.  


Finally, the SEG supported the CGC proposal to task Bernd Richter to prepare the consolidated monitoring report for the year 1999 with particular emphasis on trends, problems and conclusions.

5.2 Review of Monitoring Results

A summary of the monitoring results as presented at the meeting by ECMWF, the UK Meteorological Office and Météo-France is given below:

5.2.1
ECMWF

Garcia-Mendez presented a summary of ECMWF monitoring statistics.

Drifters

Data reception:

The number of received pressure reports has increased and the number of used pressure observations is four times larger compared to May 1998.  The number of received wind reports is slightly smaller but the number used is larger now.

Troubleshooting:

Cases of Drifters misplacement are not rare. They appear normally in the statistics as gross errors. Anyway, special care must be taken when monitoring Drifters because when they deteriorate they do so suddenly. In such a case some erratic observations showing large departures from FG could be accepted by the model to be used.

QC:

ECMWF produces twice a month global statistics (pressure and wind) for Drifters and Moored buoys. These statistics are the basis of our Buoy monitoring providing an input for the blacklists.

Aircrafts

Data reception:

The number of automated observations (AMDAR and ACARS) received at ECMWF have increased during the last year. The percentage of used wind and temperature observations is similar to 1998.

Troubleshooting:

Cases of AMDAR and ACARS misplacement can be found from time to time. Some sort of tracking implemented by the data users is needed to avoid presenting to the model misplaced Aircraft observations. In most cases those data are rejected by the model but that is not always the case.

QC:

Statistical profiles for wind and temperature (May 1999) show good fit to FG both for manual (AIREPS) and automatic (AMDAR, ACARS) observations.  An example was shown highlighting how important the Aircraft data on N Pacific are for the D+5 to D+6 forecast in Europe.

ASAP

Data reception:

A decrease in the number of temperature/wind observations coming from ASAPs is evident during the period August-December 1998. Since then the trend is reversed although the frequency of reception is still below the normal values found before August 1998.

Troubleshooting:

Cases of ASAP misplacement are rare. Not a single case was found in May 1999.

QC:

Statistical comparisons for the COSNA area show that ASAPs perform with similar quality to land-based stations.

5.2.2
UK Meteorological Office

UKMO is the lead centre for marine surface data and produces a six-monthly report for WMO.  The total number of marine surface pressure reports received in a 6-month period continues to rise slowly (1.64x106 in the most recent period).  For pressure reports, the number of “suspect” marine platforms remains around half of that found by the first report in 1989 (150 in 1989, 75 in the last report for July-December 1998).  Around one third of the suspect platforms in one six-month period have improved sufficiently by the next period to be removed from the list.  UKMO is still unable to monitor SST data until further software changes scheduled for this autumn.

In November 1998 the winds received from Ajaccio (07761) were of poor quality, and in December 1998 we were notified of occasional problems with the wind-finding systems used by 8 Canadian sonde stations (following the demise of OMEGA).  After obtaining detailed statistics, we confirmed the poorer quality winds and increased their initial PGEs (Probability of Gross Error) in February 1999.  Also, since February 1999, station 08301 (Palma de Mallorca) has reported poor quality winds (rms vector wind > 15 m/s at 250 hPa) and is on our reject list.

The AUTOSONDE system at Watnall has continued to be used for routine ascents since May 19998 (4 per day in April 1999), supplementing the 8 main sonde stations.  There also continue to be occasional ascents from the ‘supplementary’ network (Defence Stations).  In all, there were a total of 18 UK stations that reported in April 1999.

Further work has been done to estimate the bias of radiosonde rh reports near saturation, with a focus on discriminating between the characteristics of different instrument types.  This has shown that VIZ II equipment, as used at 2 UK stations and in other parts of the world, has a smaller dry bias than Vaisala RS80 sensors, which in turn have a smaller bias than the Chinese sondes.

There has been little change in the reception of ACARS BUFR data.  Data volumes in the COSNA area remain around 12000 per month.

UKMO is responsible for the ASDAR monitoring centre.  The last quarterly report shows that the average number of units reporting daily is 13.6 out of a possible 18.  The average number of reports per unit per day is 130.  Overall timeliness and quality of the data remains high.

The number of BA-AMDAR units has increased, with a total of ~90000 reports being received from 29 aircraft in April 1999 (an average of ~100 reports per day per unit).  Generally, the quality of the data has been good, but in autumn1998 there were significant temperature biases in 3 units, although these had been corrected by December 1998.

For ERS-2 scatterometer data, there has been no change in the satellite, processing or statistics over the last year.  Operational monitoring continues.  The ESA wind speed bias remains at –0.5m/s with respect to the UKKMO global model.  UKMO’s own retrieved winds, which include a +5% correction, have a residual bias of only 0.1-0.2m/s.

There has been no change in the use of satellite winds in the North Atlantic region over the past year, since the UKMO has focussed on assimilating more winds in the Indian and Pacific Ocean regions.  Therefore, the situation remains:  GOES IR winds are being assimilated into the global model, after a random thinning procedure which removes approximately 70% of the total winds transmitted.  GOES WV winds are not yet being assimilated; we are awaiting their transmission on the GTS in BUFR code before planning impact tests.  Meteosat-7 continues to provide IR, WV and VIS winds for assimilation into the model.

The high O-B biases and RMS vector wind errors seen from GOES IR winds at low levels (mentioned in last year’s report) fell abruptly to levels similar to the other reporting satellite winds in November 1988.  This coincidence with changes made in wind processing at NESDIS. O-B biases of Meteosat high-level IR winds in the northern hemisphere are much improved from last year.

In the northern hemisphere at high levels, Meteosat reports higher O-B RMSs than GOES (7 vs 6 m/s) but also higher wind speeds. At medium levels the situation is similar (6 vs 5 m/s) while at low levels the O-B RMS for Meteosat is slightly better than GOES (3 vs 4 m/s).  Overall, the situation is satisfactory.

The NOAA-11 and NOAA-14 RTOVS radiance product produced by NOAA/NESDIS continued to be monitored until the partial failure of NOAA-11 in February 1999.  1D-Var retrievals were assimilated operationally from both satellites until the NOAA-11 failure.  NOAA-15 ATOVS radiances, calculated from level 1B (instrument counts using the ATOVS and AVHRR Processing Package, began a few months after launch leading to operational assimilation of 1D-Var retrievals in 3D-Var in March 1999.  The impact of assimilating NOAA-15 ATOVS and NOAA-14 TOVS roughly doubled the impact of sounding data on NWP forecast accuracy compared with the previous observing system of NOAA-14 TOVS and NOAA-11 TOVS.  Total impact ranges from a 5% reduction in forecast error in the northern hemisphere to in excess of 20% in the southern hemisphere.  Further tests showed that most of this impact arises from the microwave component of ATOVS.  Further improvements have also been demonstrated from increasing the use of the radiances over Siberia. 

5.2.3
MÉTÉO-FRANCE

Bruno Lacroix introduced the review of monitoring activities on COSNA in Météo-France.

The monitoring of all data used in ARPEGE assimilation is going on. Monthly report including a COSNA part is sent to other monitoring centers. Actions are led inside Météo-France to inform observing platform (local station, aircrafts companie, ships) of eventual problems. All remarks concerning french observations may be sent to Bruno Lacroix for investigation (bruno.lacroix@meteo.fr).

Upper air data

Radiosondes

An important feature of the present network is the lack of data at 00UTC over North Atlantic. Bermuda (78016) is no more received at 00UTC since December 1998 (12UTC OK), Acores/Lajes (08508) is received only at 12UTC, Madere/Funchal (08522) is received only at 12UTC, Lisbon (08579) is received only at 12UTC (no data from September to December 1998), and Cap Vert (08594) is received only at 12UTC since May 1999 (problem in telecommunications via Dakar). This last station should be received now normally on the GTS.  Some problems of Loran C beacon are affecting French data, and occasionally bad winds from Trappes, Brest, Bordeaux, Ajaccio are observed.

ASAP

There are still problems of transmission using Meteosat, which produce curious identifier, for instance with _ character.  The availability with GPS wind is not excellent, since for instance 80% of 100hPa wind are present in TEMPSHIP messages for FNOR, FNOU, FNPH in 1998, and 100% are received with geopotential. 

Autosonde

Watnall (03354) is well received at Toulouse at 00, 06, 12, 18UTC.  A test of an autosonde at Trappes, with the identifier 07137 has been performed, the TEMP message sent to the GTS being produced by the autosonde when available, and with human intervention if necessary. Under identifier 07137, the data where not verified and purely automatically sent. x

ACARS

There was a large increase of aircrafts equipped in 1998/1999 (40 to 80, mainly from British Airways).

Profilers

The Europrofil BUFR data are not monitored at Météo-France for the moment.  The French VHF profiler (La Ferté-Vidame 07112) will undergo a validation period later this year (it has been declared non operational for the moment).

Surface data

SHIP

There were a few problems in the French fleet, which where not quickly solved due to difficulties to communicate with the ship.


wind speed (FNRV, FNVA,FNJI, C6KF8, ...)


wind direction (FNOR, FKWK, C6KF8, ...)


pressure (FHZI, FZOP, FNIH, ...)

BUOY

2 new moored buoys have been deployed: 


Bouée Côte d'Azur (61001, Mediterranean Sea) march 1999



Bouée Gascogne (62001) July 1998 (code SHIP)

Satellite data:

SATEM/TOVS


There has been no more NOA11 data since 26th February 1999. This satellite is now replaced by NOAA15, which will be used as soon as possible in ARPEGE assimilation.  A bias in upper level retrievals thickness appeared once radiances were assimilated instead of SATEM in 3DVAR. This bias may be in the retrieved profiles, and not in ARPEGE model, since no particular bias is observed with respect to radiosondes.

SATOB

The bias in GOES E low level IR wind speed has disappeared on November 1998.

5.2.4
Summary of Monitoring results

The meeting noted with appreciation that the observational data available in the COSNA area in general continued to be of high quality.  There was also a gradual increase in the number of reports from ACARS, AMDAR, AIREP and drifting buoys systems.  It was also noted that more drifters are being deployed with wind sensors.  The SEG stressed the importance of availability of new data sets on the GTS and especially their operational availability during SOPs.  The session was informed on plans to expand the use of BUFR code from for data exchange.  Regarding drifter performance, the SEG recommended that DRIBU code form should contain information on instrument sensor data (DRIBU payload and especially height data).  NCEP and ECMWF reported on position problems with ACARS data.  Accordingly, the SEG recommended NWP centres to implement position checks for ACARS in the operational routine.  It was noted that originally it was considered to be redundant in automatic observing systems which undergo computerised data processing before distribution on the GTS.

6. IMPACT STUDIES

6.1 Review of impact studies

6.1.1
NCEP Data Impact Studies


Data impact studies for NAOS are continuing at NCEP.  Brief status reports, or reference to written or we-based reports, are given below.

· NAOS activities

The first series of experiments for sensitivity to potential redundancy between rawinsondes and ACARS at 14 US locations has been run with both the global (T126/L28) and regional Eta (32 km, 45 levels) forecast systems.  A third set of runs with the Rapid Update Cycle (40 km, 40 levels is in progress.  The conclusions are:

1) Synoptic-scale forecasts show insignificant sensitivity to RAOB reduction beyond 12 hours and additional removal of ACARS data at the same locations shows more noticeable negative impact (but short of being significant);

2) Precipitation and moisture forecasts show in significant impact beyond 12 hours; and 

3) Global and Eta model results are qualitatively consistent;

4) Analysis difference could be important to forecasters as could real time use of RAOB data and climate use could be important.

A second series of experiments focussing on GOES sounder radiances and GOES high-density winds will begin shortly.  Pre-implementation tests for GOES visible winds are in progress.

· Doppler Wind Lidar (DWL) OSSEs


Several samples of DWL simulated observations have been made each representative of different instrument capabilities.  Calibration of OSSEs using simulated conventional and satellite data are in progress.  A study of the ECMWF Nature Run cloudiness was completed; the conclusion was that some adjustment of low level cloudiness over the Northern Hemisphere and tropical oceans will be needed.

· Use of advance sounders


Studies on sample GPS bending angle data have demonstrated the accuracy of these data.  Assimilation of bending angle using a ray tracing technique is however, very expensive and NCEP has documented problems with ducting in the lower troposphere in areas with strong thermal invasions and deep, moist mixed layers.

· ATOVS from NOAA-15


AMSU-A radiances from NOAA-15 were implemented on 6 March 1999.  Please see http://sgi62.wwb.noaa.gov:8080/RTPUB/ for details.

· Assimilation of SSM/I precipitable water


Work is ongoing but there is no significant progress to report.

· Impact of scatterometer winds


Positive impacts were obtained from a two week trial period in which NSCAT data were added to the NCEP global T62/638 data assimilation system.  We are awaiting Quikscat data.

· Initialization with precipitation data in the tropics


Preliminary experiments indicate positive forecast impact from using SSM/I precipitation estimates as well as GOES estimates of precipitation and rain-free areas.  Spurious growth of tropical disturbances is also reduced.

· Land surface data assimilation


A stand-alone Land Surface Data Assimilation System (LDAS) is being developed.  Input is received from GOES solar insolation data and precipitation estimates from rain gauges and WSR-880 radar precipitation estimates.  The LDAs provides an estimate of the soil wetness which is independent of the atmospheric forecast model (which may be biased) but which can eventually be used to initialize the model forecast.

· Targeted observations studies


NCEP participated, for the second consecutive year, in an experimental targeted observation programme in the Northeast Pacific in January-February 1999.  Results were very encouraging, with approximately 75% of cases showing improvements.  Plans are being made for transforming this experimental system into operations but additional funding will be required.  In the long-run, more cost effective methods for obtaining high quality, high resolution wind and thermodynamic sounding data over oceanic areas will be needed.

·  Use of Doppler Radar Winds/Reflectivity Data


The US National Weather Service has begun implementing centralized collection and redistribution of Doppler wind and reflectivity data.  The system should be operational by autumn 2000, at which time operational assimilation of these data can proceed.  Over the next year, tests are planned to evaluate the impact of these data.

6.1.2
ECMWF

ECMWF has not carried out any further general studies of the relative impacts of the major observation types, beyond those reported at earlier sessions of the SEG. A number of specific observation-impact studies have, however, been carried out.

Raw (level-1c) TOVS/ATOVS radiances

A 50-level vertical resolution with much improved stratosphere was implemented operationally on 9 March 1999 along with a new fast radiative-transfer model in the observation operator for the assimilation of TOVS radiances. This system formed the basis for an assimilation of raw-radiance data from the MSU and AMSU-A instruments on the NOAA-14 and NOAA-15 satellites respectively, which was implemented in operations on 5 May 1999. Over more than four months of test assimilation the MSU/AMSU-A raw-radiance assimilation system had performed generally better than the control assimilation system that used NESDIS pre‑processed radiance data (HIRS, MSU and SSU) from NOAA-11 and NOAA-14.  The impact was quite small in the troposphere, and more substantial in the stratosphere. The combination of the 50-level resolution and the raw-radiance assimilation of MSU and AMSU-A data gave in particular substantial improvements in the analysis and prediction of the two major stratospheric warming events that occurred while these changes were under trial.

A configuration of the raw-radiance assimilation system that included radiances from HIRS produced a small further improvement in forecast skill in the Southern Hemisphere, but it performed slightly worse overall in the Northern Hemisphere, and over Europe in particular. Further investigations are focused on improving the detection and treatment of cloud contamination in the infrared data and establishing an appropriate balance between the information provided by the HIRS and AMSU instruments.

The AMSU data were received regularly at ECMWF only from late August onwards, and it was thus not possible to test the raw-radiance scheme fully during mid-winter in the Southern Hemisphere. Soon after operational implementation it appeared that the strict quality control applied to the raw radiances was rejecting data that would have corrected erroneous background forecasts in southern mid-latitudes. Relaxing the quality control was indeed found to improve the medium-range Southern Hemisphere forecasts distinctly, and small improvements were found when test forecasts for January initial conditions were repeated. This change (which had no significant impact in the Northern Hemisphere) was subsequently implemented operationally on 13 July 1999.

Scatterometer data
A major effort has been devoted to prepare for the assimilation of the new data from the Sea Winds instrument now flying on QuikSCAT, and due to fly also on ADEOS-II. Since NSCAT on ADEOS-I had a measurement geometry similar to that of QuikSCAT, the analysis software has been extended to accept NSCAT data. Only two out of four possible wind-vector solutions are presented to the analysis system. A five-day analysis and forecast experiment has been successfully concluded. In particular, the analysis and forecast of the extratropical re-intensification of Hurricane Lilli in October 1996 was much improved when NSCAT data were assimilated.

SSM/I data
Work has been carried out on the assimilation of 10m marine wind speeds generated by the operational 1D‑Var analysis of SSM/I radiances.  In a two‑week experiment without scatterometer data (relevant within the context of re-analysis for the period 1987‑1991) the use of SSM/I wind retrievals caused a systematic increase of model surface winds over the tropical and southern oceans. The fit of the model surface wind speed to tropical buoy data improved as a result. A comparison with values derived from ERS‑2 altimeter data also showed an improvement for high wind conditions, but a slight degradation for low wind speeds, the model wind speed being too high.  Comparison with ERS‑2 altimeter wave‑heights showed an improvement everywhere when the SSM/I winds were assimilated. Study of collocated SSM/I, scatterometer and buoy data is being undertaken in order to specify improved observation errors and to detect and correct any biases. Initial results suggest the use of a simple parametric form of the observation error that gives more weight to the data in high wind conditions and less in calmer conditions, consistent with the results of the test assimilation and the theoretical accuracy of the 1D‑Var analysis. Work to evaluate the impact of assimilation of SSM/I 1D‑Var wind speeds in the presence of scatterometer data is in progress, with a view to operational implementation.

Winds from geostationary satellites
The operational assimilation of wind products derived from geostationary imagery has benefited from the inclusion since 12 August 1998 of data from Meteosat-5 at 63oE operated by EUMETSAT in support of INDOEX. A pre-operational test had shown a strengthening of over 6ms-1 in the cross-equatorial monsoon flow at 200hPa over the Indian Ocean when the INDOEX winds were included in the assimilation. 

The use of data from both the operational Meteosat platform at 0oE and the INDOEX platform has been shown to be improved by utilizing a BUFR-encoded data-stream that includes a quality indicator for each wind (subsequently implemented operationally on 13 July 1999). Tests indicated positive impact from using this indicator in the thinning of the data and from using the thinned data with their full 90-minute temporal resolution. Small reductions in root mean square wind errors were found in the extratropical Northern and Southern Hemispheres at both 850 and 200hPa, and tropical wind errors were reduced at 850hPa.

Experiments with high-density winds produced over the North Pacific during NORPEX have shown a substantial improvement of the low-level wind analysis. The increased 10m wind speed over the tropical Pacific is supported by considerably reduced analysis departures against both buoy observations (0.23 ms-1 against 0.65 ms-1) and scatterometer observations (0.01 ms-1 against 0.11 ms-1). Short-range wind forecasts verified against radiosondes over North America showed distinct improvements over the two-week test period, particularly when use was made of re-processed observations which had available the EUMETSAT quality indicator now utilized routinely in the assimilation of Meteosat winds.

Radiances from Geostationary Satellite
Clear-sky water-vapour radiances from both Meteosat platforms have been passively monitored within the operational system since March, and diagnostic plots are provided routinely to EUMETSAT. Test assimilations of these data have shown a clear influence on tropical wind analyses, with impacts similar to those from the alternative assimilation of clear-sky water-vapour wind products from EUMETSAT, though spread more deeply through the upper troposphere. The radiance assimilation also results in a large-scale moistening and cooling of the high troposphere over and downstream of the region covered by the two satellites.

These initial experiments have highlighted several areas where improvements are required for opti​mal use the radiance data. Poor convergence of 4D-Var necessitated a modification of the background error variances of specific humidity in dry conditions. Other problem areas include the specifica​tion of the background constraint, where humidity is uncoupled to other model variables in the current operational configuration. Including a correlation between temperature and humidity in tropical regions would be desirable. Also, a possible bias in the new fast radiative transfer model for the Meteosat water-vapour channel needs further study.

Tests are currently beginning with the aim of implementing operational assimilation of raw radiances from the water vapour channel of the Meteosat satellites in conjunction with the re-introduction, in the raw-radiance framework, of the HIRS channel-12 radiances from the polar orbiters.

Targeted dropsonde data

Observing system experiments have demonstrated some benefits from using dropsonde observations, with a more-permissive quality control to account for these observations being targeted in regions where forecast error is expected to be large. The dropsondes have been shown to improve the analysis and forecast of tropical cyclones. When targeted over the North Pacific in winter, they improve the medium‑range forecasts over Europe. It is planned to start using them operationally soon after they become available again in August 1999.

US wind-profiler data 

Use of data hourly from the dense network of wind profilers reporting over the USA has been tested (and subsequently introduced into operations on 13 July 1999). The profiler data have been shown to have no detrimental overall effect on the forecast system, provided the worst ones are blacklisted. Work is currently directed towards improving their impact.

TOVS ozone retrievals

A multivariate 4D‑Var ozone assimilation developed under the EC-funded SODA project has been tested quite extensively using TOVS retrievals of layer-mean ozone as input data. Initial experiments showed the development of significant biases in the tropics over the first few days of assimilation, necessitating revision of the ozone climatology used in the parametrization of source and sink terms. Time- and zonal-mean distributions of ozone from a subsequent assimilation have been compared with GOME and SBUV/2 total ozone and with the SBUV/2 layer-mean ozone values. A remaining bias towards low values in the tropical lower stratosphere has been subsequently solved by introducing a preventative check on negative values in the analysis (as is done for humidity). High values in the northern subtropical lower stratosphere are believed to be due to retrieval errors over deserts, which may be controlled by blacklisting. Assimilation of the SBUV/2 data should improve the analyses at upper levels and high latitudes. Assimilation of the ozone‑sensitive radiances from HIRS channel 9 is currently being investigated as an alternative to use of the TOVS product. Investigation is also needed of the impact on conventional forecast fields of the lower stratospheric wind increments of several ms-1 that arise from the assimilation of ozone observations. The wind increments arise from use of 4D-Var and from the ozone-vorticity balance in the background constraint.

6.1.3
HIRLAM


The HIRLAM report was presented by Ray McGrath.

Impact of Valentia Soundings on HIRLAM NWP System

An impact study shows that the upper-air soundings from Valentia (WMO identifier: 03953) have a small but significant positive impact on local short-range forecasts from the HIRLAM system.

Background

Strategically located in the SW of Ireland, one would expect that the upper-air soundings from Valentia (available four times per day) would play a significant role in analysing weather systems coming in from the Atlantic over Western Europe.  However, the impact of single stations is usually difficult to detect, particularly with modern data assimilation systems that compensate for the lack of data with accurate forecast background fields and data from other observing platforms.  For example, while Valentia is relatively isolated as an upper-air station, the wind profiles it produces compete with large numbers of automated wind and temperature data from aircraft (AMDAR and ACARS reports) available over the whole region.  Impact studies over the USA and Canada have shown that the aircraft data, if sufficiently dense, can replace the wind data from upper-air stations located near airports.

To test the impact of the soundings the operational HIRLAM NWP system in Met Eireann was used:


HIRLAM version 4.3


OI Analysis system (3-hour assimilation cycle)


24 Vertical levels


Rotated grid (~0.3E x 0.3E horizontal resolution)


ECMWF analysis fields as lateral boundaries


ECMWF MARS observations

Two parallel runs were performed, with and without the ascent data from Valentia, for the 10-day period 1-10 January 1999.  Forecasts out to 48 hours were run off the generated analyses at 00, 06, 12 and 18 UTC (40 sets of forecasts in total for each run).  The forecasts where then verified against the corresponding analyses and also against observations over Ireland and the UK.

Results

Field Verification

The weather for the parallel runs was characterised by mainly westerly flow with depressions crossing into Europe from the Atlantic.  As the Valentia soundings are likely to have the biggest impact downwind of the station, the verification area was chosen to be 10W - 10E, 45N - 60N.

The rms errors for the 500 hPa geopotential and msl pressure fields indicate that there is a small positive signal: the errors are slightly reduced when Valentia data are included.  The same signal is seen at other standard levels for geopotential, temperature and relative humidity.  For wind, the impact is neutral.  The small impact is perhaps not unexpected given the rather large verification area.

Observation Verification

With observations, the focus can be shifted to verification at a local level.   The rms error for msl pressure using block 03 (i.e. Irish and UK) SYNOPs for verification (field values are interpolated linearly to the station positions) indicate that there is a clear reduction in the errors, particularly at 48 hours.  The impact on forecast precipitation is neutral.

Conclusion

In spite of the relatively short length of the impact study the results show that the Valentia soundings have a small but significant positive impact on the accuracy of short-range forecasts.  With a more prolonged study one would expect to find an even greater impact in the forecasts of extreme weather associated with Atlantic storms.

6.1.4
UK Meteorological Office


Mike Bader presented a review of impact studies (non-satellite) at UKMO


Assessing the impact of AMDAR data from British Airways (BA)


The impact is being assessed of winds and temperatures from 17 BA aircraft distributed mostly within Europe, occasionally extending into Russia. Two runs were performed using both the global and mesoscale models. The 'control' run used all observational data except the BA reports, whilst the 'test' run included the control run data plus BA data. 


The global model was run with a continuous assimilation cycle for a 30 day period in November and December 1998. Five-day forecasts were run from each 12Z data time. The mesoscale model was then run with a continuous assimilation cycle for part of this period, with forecasts up to 36 hours from 12Z data. Boundary conditions for input to a mesoscale trial were saved from the global runs. Both the global and mesoscale models were run at operational resolution, and the analysis correction scheme was used to assimilate the observational data. For the mesoscale model, near-surface parameters (PMSL, 10m wind and 1.5m temperature) from 18 forecasts out to T+36 were verified against observations. 


Preliminary results showed that although a clear, positive impact was seen in the mesoscale trial for a particular 36 hour forecast, the mean effect of the BA AMDAR data was neutral. The mesoscale trial was strongly affected by flow through the boundaries produced by the global run.  The overall impact seen in the short-range mesoscale forecasts (up to T+12) over the UK was small according to the verification performed so far. However, in many cases during the trial period, the BA planes were flying into Europe rather than to UK airports which may partly explain why there is little apparent effect. The impact from the AMDAR data may be more noticeable at higher levels.


Assessing the impact of sonde data on UK forecasts


The project forms part of a study of user requirements for upper air data over the UK and surrounding sea areas and possible technical solutions to them.  The aim of the trial is to provide evidence to justify obtaining data from more stations over and above those included in the scenario for the EUCOS project.  The UK radiosonde stations to be included in the scenario are Lerwick, Stornoway, Camborne and Hemsby. Ascents from eight supplementary sonde stations (SSSs) reporting at 00Z and 18Z have been requested for two potentially favorable synoptic periods (i.e. with slack gradients over the UK).  All other UK stations report 4 times daily.  


It is proposed that the mesoscale model be run with two scenarios: (i) all UK sonde data (i.e. from all eight main stations and the autosonde at Watnall, all reporting 4 times daily) and all SSSs, (ii) sonde data from the 'EUCOS' stations only. Both model runs would include surface observations, including those made from all sonde stations, AMDAR data and also the Moisture Observation Processing System (MOPS). 


Verification will at least include elements that comprise the 3-component UK index (i.e. 1.5 m temperature, 10 m wind speed and direction and 6 hourly accumulation of precipitation for forecast ranges up to 24 hours) plus others that are most likely to show benefit from the UK sonde data. Cases within the trial periods can be selected for providing subjective evidence (e.g. from maps) supporting the statistical results over the periods of the trial. 


Sensitivity of model forecasts to observational data to the west of France and Iberia


Monitoring of short range forecasts (up to T+36) over the UK has shown that poor model guidance has often been associated with weather systems that have approached from the southwest i.e. from a region west of France and Iberia (~50SYMBOL 176 \f "Symbol" - 35SYMBOL 176 \f "Symbol"N, 0SYMBOL 176 \f "Symbol" - 30SYMBOL 176 \f "Symbol"W). Here, upper air data are limited. The aim is to propose action through EUCOS to enhance the upper air observation network in this region - a recurrent recommendation based on cases studied at UKMO. Other European countries would benefit from such an enhancement when downstream of this region.


Although this region may not be a frequent synoptically sensitive area, noticeable errors in forecasts associated with weather systems here, both on meso- and synoptic scales, occur in all seasons. Furthermore, such systems have potential for producing severe weather, so a good forecast is essential. Examples include thunderstorms and heavy rain associated with mesoscale convective systems and heavy rain and strong winds associated with depressions developing within, or moving through, this region. Examples of systems affecting the UK have been selected. Other countries influenced by the same weather systems have been indicated.


Finding a solution to this problem relates closely to EUCOS requirements, especially Scenario Assumption S2-A1: 'The addition of any profile data will lead to improvement of observing system efficiency.’  A report for EUCOS to provide evidence for recommending more profile data in this region is being written and will be prepared following discussion with members of the EUCOS Scientific Advisory Team (E-SAT). Examples of poor forecasts associated with weather systems approaching from west of France and Iberia are requested from other European countries.


Stephen English presented a summary on Satellite observation impact experiments at the UK Meteorological Office 1998-1999.


ATOVS


Radiances for NOAA-15 ATOVS were assimilated in place of TOVS radiances from NOAA-11.  Only a subset of the new channels in ATOVS were used where the science required was not significantly different to that for TOVS but the vertical resolution in cloudy areas was markedly improved. The radiances were assimilated in the form of temperature and humidity profiles derived from a 1D-Var retrieval. Over land only levels above 400 hPa were assimilated. Large (5-15%) reductions in RMSE for PMSL, 500 hPa height and 250 hPa winds were found in the SH. Smaller impacts were found in the NH. The change TOVS to ATOVS was neutral in the tropics. A further 1-2 % reduction in RMSE in the NH was found from including more channels over land in the 1D-var retrieval and assimilating the retrievals at all levels for a region 30E-130E 50N-70N. Reductions of 5-10% in RMSE occurred for this change at T+24 in northern Asia and the NW Pacific. NOAA-15 ATOVS 1D-var profiles have been assimilated since March 1999 alongside NOAA-14 TOVS 1D-var profiles. The overall impact is around 5% in the NH and 20% in the SH.  The increased use of radiances over Asia is about to undergo testing at high resolution as part of package of changes before operational assimilation.


Meteosat-5 winds over the Indian Ocean


Validation against upper-air observations showed a large improvement for tropical 850 hPa winds at T+24.  Impact was neutral as measured against surface observations. Against the analysis fields, a degradation occurred for tropical 250 hPa winds at T+24. However low-level winds in the tropics were improved slightly. Assimilated operationally since February 1999.


Meteosat-7 high resolution visible winds


A neutral impact verified against both analyses and observations. However, these winds were thinned before use, and it is thought that in this state they merely reinforce the low-resolution winds currently assimilated.  Not yet assimilated.


GMS water vapour winds


Against analysis fields the main benefits were a reduction in RMSE for PMSL in both the NH+SH out to T+120, but degradation was found for tropical 250 hPa winds at T+24.  Against upper air observations benefits were seen in all tropical wind forecasts, but a degradation occurred for SH 250 hPa winds.  Against surface observations, the NH PMSL showed slight degradations at all forecast ranges, in contrast to verification against analysis. On balance the impact was positive and these have been assimilated since March 1999.


PAOBs


PAOB assimilation has been trialed over the sea only. All SH pmsl RMS errors significantly reduced.   PAOB assimilation is about to undergo testing at high resolution as part of package of changes before operational assimilation.


SSM/I


Initial experiments assimilating total precipitable water and surface windspeed (independently) retrieved from SSM/I radiances using a 1D-var method have been completed. These show a large increase in RMSE resulting from TPW assimilation but a modest fall in RMSE in the SH from windspeed assimilation. The increase in RMSE from TPW was not unexpected and further experiments are planned to understand the interaction of the SSM/I information with other observations and the model physics.

6.1.5
MÉTÉO-FRANCE


Bruno Lacroix presented a review on two impact studies.

Shorter cut-off for assimilation cycle

A 4 week e-suite has been performed to test the impact on forecast of a change in assimilation cut-off. 00Z and 12Z analyses cut-off where reduced of 3 hours to equal to 7 hours (with to the middle of the 6 hour assimilation window. 18Z cut-off has been extended of 1 hour to be equal to 6 hour. The short cut-off analysis used to start the forecast remained 1H50.  This change was tested to verify the impact on the forecast of the schedule necessary to compute forecast 4 times a day. No significant impact on the forecast was found. 

TOVS radiances instead of retrievals and new selection of observations

A one month e-suite has been performed to check the impact of a set of modifications, including the use of TOVS radiances instead of retrievals, and the OI quality control by ECMWF screening which implied the suppression of the quality control against analysis (first guess check only), a new selection of all data, a new thinning for part of them (SATOB, ACARS, AMDAR), and the use of aircraft ascent and descent.  The impact of these modifications was large in all verification domains.  Mainly after 48 hour forecast, but since the analysis for humidity and in south hemisphere.

Météo-France has also worked on the following observing systems which are important to consider for the future data assimilation systems:

(a)
Total ozone data in 4D-VAR for inferring wind information;

(b) 
IASI;

(c) 
Doppler Wind Lidar data from a space-borne system.

(a) and (b) are ongoing studies evaluating the potential information content of ozone and IASI data (see Peuch et al., 1999 and Prunet et al., 1998). Study c) has been carried out in the context of an ESA/ESTEC space mission, and is now interrupted (see Cardinali et al., 1998).

6.1.6
Germany Weather Service (DWD)

The impact studies done at 'Deutscher Wetterdienst (DWD)' were presented by Werner Wergen. In the context of a Wind-LLidar simulation study, the impact of profile observations from the North-American continent was evaluated. A period in January 1998 was chosen to study the importance of wind observations compared to height data, the impact of aircraft observations in combination with radiosonde data and the relative contribution of the radiosondes poleward of 52'oN.

The overall conclusions were that aircraft profiles can to a considerable extent compensate for the loss of radiosonde data, that wind observations have a more pronounced effect on forecast quality in the medium range than height data and that the impact from the few radiosonde stations north of 52N have a similar impact on forecast quality over Europe than all the radiosonde and aircraft data further south.

The simulations study for a wind-Lidar was designed as 'Observing System Replacement Study (OSRE)', in which the analysed atmospheric state over the US and Canada was taken as reference from which the simulated Lidar line of sight (LOS) winds were derived. The assimilation excluding wind data from aircraft and radiosonde was then repeated with the usage of the additional LOS Lidar-winds.  It turned out that the simulated Lidar winds can to a large extent compensate for the missing wind observations from aircraft and radiosondes.

As the studies were done only for one period in winter, conclusions might vary for different situations. Also, the impact was mostly evaluated in the medium range based on standard verification techniques for the large scale flow. The impact on detailed weather forecasts in the short range was not addressed.

DWD contributed to an early evaluation of the ATOVS data from NOAA15 as distributed in SATEM format. After sorting out initial technical problems, the data were used in parallel data assimilations. Impact varied from case to case but there appeared a consistent temperature bias in the tropics and the southern hemisphere when the ATOVS data were used. The reasons will be investigated in cooperation with NESDIS and the data from NOAA15 will be used operationally once a positive impact can be demonstrated.

DWD has been investigating the usage of observations of vertically integrated water vapour (IWV) derived from GPS-ground stations. The data show very good agreement with conventional observations and with model data. They are available in high temporal resolution. They could serve for model validation and for the calibration of remote sensing data, such as SSMI. Work is in progress to make the data available in real time.

6.1.7 Summary of the discussion


The major results of the discussions on impact studies may be summarized as follows:

Radiosonde impact studies

· The SEG was reminded that a reduction in the radiosonde network by half has a drastic negative impact on the performance of a NWP based forecast system. This test should be seen as a reference test for radiosonde impact studies.  When NCEP removed only 14 sondes evenly spread over the country the results were near insignificant, adding the MDCRS data resulted in even less of an impact. The signal was best seen in the verification results of precipitation.


DWD impact studies iterated the value of r/s over Canada

· 
A HIRLAM study demonstrated the value of a single radiosonde (Valentia), but the SEG was also reminded that these results should not be over interpreted since the denial of a single radiosonde will on average not leave any noticeable trace.

· The value of dropsondes, and targeted observations was demonstrated again for observing periods over the Pacific. The SEG briefly discussed the possible operational scenario of using targeted observation. In the US the decision on the targeting will be made at NCEP. Such a solution does not easily translate into the COSNA or EUCOS scenario.

Aircraft data impact studies
· UK found little impact in their meso-scale forecast system from the use of additional aircraft data (AMDARS), results were so far inconclusive.

Hourly data
· The global exchange of hourly SYNOP data is considered to become increasingly important for NWP. 4D-Var systems can make optimally use of such data.

Data sensitivity
· The UKMO reminded the SEG that sensitivity studies aiming at climatologies of data sensitive areas may not necessarily reveal the full story.  The area to the west of France and the Iberian peninsula can become a highly data sensitive region when synoptic disturbances are developing ahead of an approaching Atlantic trough.  These situations are very important for forecasters in France and the UK but also occasionally over other European countries, including those bordering the Mediterranean.  Such situations, in which synoptic disturbances in a rather data sparse area can intensify rapidly and/or give rise to severe weather, are not sufficiently frequent that they will show up in climatology studies. 

· Meteo France noted that very little sensitivity was found with respect to data cut off adjustment at around 7 hours after observation time.

Satellite data impact studies

· Scatterometer data have a noticeable positive impact on depicting and forecasting the positions and intensities of tropical cyclones.

· Precipitation estimates based on satellite data (i.e. SSM/I and others) have positive impact on the model spin-up in the tropics (NCEP, ECMWF).

· The provision of quality control flags with the geostationary satellite data was generally supported and was seen as a beneficial input for the use of such data in NWP.

· Centres who carried out such studies all found positive impact from the use of ATOVS radiance data.

· DWD found a bias problem with the NOAA-15 SATEM retrievals.

OSSEs
· Meteo France demonstrated a positive impact from the use of ozone data but also noted problems with the use of such data.

· Impact studies with Doppler wind Lidar data is an ongoing activity, pursued by several centres.

· As at the previous meeting the case was made for a centre to make available nature run data for summer case OSSEs.

6.2
Strategy for the evaluation of impact studies
It was noted that NWP impact studies to evaluate changes in the observing systems will be assessed by using standard criteria based on agreed verification tools which have been implemented by all NWP centres following WMO/CBS recommendations.  These verification tools are based on error and correlation statistics for the upper-air temperature wind and geopotential height fields, but should also be complemented by appropriate verification scores of weather element parameters such as precipitation against a suitable observing network.

Impact studies with global NWP systems should also be complemented by regional studies carried out with limited area and mesoscale models.  The workshop on impact studies in Toulouse 2000 will address additional aspects of how to evaluate the results carried out with different systems.  It was also noted that additional tools and criteria are needed to advise observing systems managers and network planners on the exploitation of NWP impact studies (see also discussion on EUCOS under agenda item 7).

7. COOPERATION WITH OBSERVATION NETWORK DESIGN PROGRAMMES

7.1 EUCOS

François Gérard, Programme Manager presented the rationale of EUCOS (EUMETNET Composite Observing System) programme, as agreed by the EUMETNET Council and described the studies programme to be performed under this framework. EUCOS covers:

(i) the ground based composite observing system in support of short range numerical weather forecasting over Europe, complementary to the existing space system (Meteosat NOAA and GOES satellites);

(ii) the management scheme which will be established to enable a co-ordinated development and operation of the composite observing system;

(iii) the programme covering the process leading to the above, from 1999 to 2001.  It was stressed that the basic rationale of the programme is to define a way, within a fixed envelope, to make savings over the continent and transfer the effort over data sparse area, the constraint being to ensure that the quality of short term weather forecasting is not degraded and that no impact be noted both at global and national scales.

Therefore, the high level design phase of the programme, in 1999 and 2000 is aimed at testing a scenario for the evolution of the profile network, based on the assumption that it is possible to reduce the existing radiosonde network over Europe by the half, but with four soundings a day, and complement it by using AMDAR data from air crafts in ascent and descent phases.  For assessing this scenario, an observing system experiment (OSE) will be organised, starting with an observation period end ending with an impact study, to be performed by ECMWF.  The second step will be to develop of the observing system over data sparse areas, on the basis of recommendations from sensitivity studies.  SEG noted that EUCOS includes actions similar to what has been presented earlier by Stephen Lord on behalf of NAOS at this meeting.

The discussion focused on the impact study to be performed by ECMWF.  Adrian Simmons noted that ECMWF is tasked with medium range weather forecasting and that the study would be undertaken with the medium range forecast system, using in particular the long data cut-off times which would allow the inclusion of a global satellite data sets in the analysis. Short range forecast centres typically rely on update cycles in the data assimilation to include such data. It was also noted that the evaluation of the ECMWF forecasts would be based on diagnostics and verification tools typically used for the assessment of medium range forecasts, i.e. rms error statistics of height fields, upper air wind errors, anomaly correlation of height fields of larger areas, such as Europe, Northern Hemisphere, Asia etc. Weather element verification, such as precipitation should be carried out at the national level using all available high density observations.

Jean Pailleux reminded the participants that other NWP centres may perform impact studies, using data acquired during the observation period. Centres with limited area modelling capacity are encouraged to undertake their own studies using the model output from ECMWF as boundary conditions. These additional studies will be required to complement the ECMWF impact studies and to allow a better appreciation of the network configuration changes in the short range.  Werner Wergen concurred and asked EUCOS to provide additional support for supplementary impact studies to be undertaken by centres other than ECMWF.

In his summary of the discussion the SEG chairman noted that the ECMWF impact studies will provide the basis for the evaluation of the EUCOS network scenarios, but that it will be very desirable that other centres carry out their own evaluations also using the ECMWF model results as boundary conditions in limited area model runs. The SEG requested the EUCOS programme manager to encourage such studies which should be used in the scientifically based assessment of the network scenario.  It was agreed that this task would require advice on tools for transferring results of impact studies into pertinent information for network design and management.

8.
CGC/WMO WORKSHOP 2000

The SEG chairman briefed the session on the progress being made in the preparation of the second CGC/WMO workshop on the Impact of various observing systems on Numerical Weather Prediction.  The session noted that appropriate funding for this workshop from the CGC Trust Fund was available and additionally WMO would invite on its cost the participation of a few experts from the WMO regions concerned.  The meeting felt that it would be advisable to include in the list of the invited speakers experts from EUCOS, US Navy and also J. Purdom (USA), coordinator of the WMO CBS Open Programme Area Group on Integrated Observing Systems (OPAG/IOS).  The total number of participants is expected to be between 40 and 50.  The SEG agreed that Workshop 2000 proceedings should be published as a WMO Technical Report publication series.  The meeting asked the SEG chairman to finalize the list of invited speakers as soon as possible and agreed on the deadline for submission of Workshop paper abstracts.  The SEG also noted that Mr J. Pailleux as a co-chairman of the Workshop 2000 would remain as the focal point in the preparation phase.  The first announcement of the Workshop 2000 as approved by the SEG is appended to this report as Annex III.

9.
EUROPEAN PROFILERS

T. Oakley and J. Nash presented a review of the networking of European wind profiler measurements as part of the COST 76 project. Networking capability has been tested in two demonstration exercises (CWINDE-97 and-99), managed by the CWINDE project office in the UK. The network infrastructure has now been established to forward BUFR observations into operational meteorological data bases from a wide variety of profiler radars and also some Doppler weather radars. The radars include operational prototype systems operating at 482 MHz in Germany [reporting at heights between 0.3 and 16 km] and near 52 MHz in France [reporting at heights between 1.5 and 20 km].   Operational radars at airports, for instance in Austria, are observing at 1290 MHz providing measurements at higher vertical resolution than the operational prototypes [from heights of 60m up to around 3 km on average, but possibly up to 8 km in precipitation]. Observations from the operational systems are enhanced by measurements from a variety of research radars both for the boundary layer and for mesosphere, stratosphere/troposphere research. Some research systems provide regular observations whilst others are only available during special experiments. Additional radars are operating in France, Germany, Italy, Netherlands, Spain, Switzerland, Sweden and UK.  Interfaces are also being developed to input and display and evaluate VAD winds from Doppler weather radars at the CWINDE hub.

In 1993, only one wind profiler was providing regular wind measurements in Europe, but during the recent CWINDE-99 test 13 systems were able to report in real time.  A similar number of radars will be reporting during the MAP project in late 1999.  Most of the operational sites plus some of the research sites continue to forward data on a regular basis to the CWINDE hub, so that a significant additional quantity of wind measurements is now available for use in Europe. The operators of the radars are looking for collaboration from GDPS centres in monitoring the quality of the measurements. Bias in the measurements (mostly in wind direction) needs to be identified and rectified, and quality control software improved to eliminate observation anomalies.  An evaluation of 8 European radar measurements by the Observation Monitoring Group of the UK Met.  Office in April 1999 showed that measurements from 4 radars were considered suitable for data assimilation.  In the other systems, unreliable reports from some levels where signal returns were weak needed to be eliminated. The number of profilers reporting in Europe will increase, given existing national plans.  These will contribute to the European upper air network, along with increasing numbers of aircraft reports, radiosonde measurements as required and winds from Doppler weather radars.  The availability of winds currently available from all these systems can be checked from the plan view displays for Europe provided on the CWINDE web page on the UK Met. Office site.

10.
FUTURE WORK PROGRAMME

10.1 Planned Impact Studies


The SEG agreed to continue impact studies of the COSNA and the Global Observing System as a matter of high priority.  Further to on-going activities, impact studies on the usefulness of humidity information were recommended.  It was noted that planned studies should also be evaluated with respect to the severe weather conditions forecasting.  The meeting was informed about the following studies planned/continued to be undertaken in 1999-2000.


(i)
UKMO


Assessing the impact of AMDAR data from British Airways planes


Complete the study and investigate:

· local impact at upper levels, 

· results from global model - using verification against observations.


Assessing the impact of sonde data on UK forecasts

· Carry out the impact studies using data from the selected periods; 

· Obtain a third trial period;

· Depending on results, investigate impact using different combinations of sondes and AMDARS.


Sensitivity of model forecasts to observational data to the west of France and Iberia


If agreed within E-SAT, write report for EUCOS justifying more observations using evidence from cases from different countries.


EUCOS SOP


Consider carrying out impact studies using data obtained in the SOP.


Assessment of impact from wind profilers


Possible study to be discussed.


ATOVS

· The current method of assimilating 1D-var retrievals in 3D-var will be replaced by direct assimilation of radiances;

· Increased use of ATOVS over land. The change over northern Asia will be implemented and further tests will be undertaken to extend the use of radiances over land to other areas;

· When AMSU-B on NOAA-L becomes available and following successful monitoring of radiances the impact of AMSU-B on forecasts will be tested.

Atmospheric motion winds

Meteosat hi-res and GOES hi-density at reduced thinning (currently 2x2 degrees, 100 hPa; probably test 1x1 deg)


SSM/I


SSM/I windspeed and TPW assimilation will be further tested.


GPS

· Use of humidity data from the UK GPS receiver network will be tested;

· Use of GPS radio occultation data will be tested.


SSTs


The use of locally processed SSTs in the UK Mesoscale model SST analysis will be tested.


Scatterometer

· De-aliasing of scatterometer winds will be trialled in 3D-var (where both ambiguous winds are presented to 3D-var and the assimilation scheme allowed to choose).

· New scatterometer (Quikscat) will be tested following satisfactory monitoring.


Precipitation deduced from imagery

· Use of tropical precipitation rates deduced from geostationary imagery will be tested. 

(ii)
MÉTÉO-FRANCE

· EUCOS SOP impact studies

· Use of ATOVs radiances from NOAA-15

· Use of ERS-2 scatterometer winds

· Further OSSEs with ozone data

· OSSEs on the use of IASI

· French-US cooperation on the use of GPS radio occultation data


(iii)
Germany Weather Service (DWD)

· ATOVs retrievals

· QuikSCAT winds

· GPS integrated water vapor data

· Use of bending angles from two LEOs (GPSdata)

· EUCOS SOP studies with regional model

· Radar reflectivity and Doppler winds with regional model

· OSSE Lidar wind study (Wind data based on ESA developed incoherent technique)

ECMWF

· Use of Geostationary radiances

· TOVS over land

· SSM/I data

· Major observing system OSEs

· EUCOS SOP studies

· Profiler


(iv)
NCEP


GOES sounder and imager, study of NAOS Hypothesis

· Radiances from the CO2 channel

· Radiances from the water vapor channels

· Drift winds assigned to a particular level

· Drift winds representative of an atmospheric layer


Test impact of simulated DWL wind

· Simulate TOVS 1B data

· Perform sensitivity tests for observed data sets for existing instruments with OPER 99 system with 1B data

· Perform sensitivity tests for simulated data sets for existing instruments with OPER 99 system with 1 B data

· Perform sensitivity tests for simulated data sets for future instruments for whole nature run period with OPER 99


Other studies

· Use of QuikSCAT winds

· Precipitation initialization

· NASA/NESDIS cooperation with NCEP on the use of AIRS data

11. DATE AND VENUE OF NEXT MEETING

It was agreed to hold the subsequent SEG meeting in conjunction with the Workshop 2000 in Toulouse.  The chairman of SEG was asked to make necessary arrangements as appropriate.

12. CLOSURE OF THE MEETING

Following appreciation expressed to the participants for their contributions and cooperation during the meeting, the Chairman of SEG closed the session at 14.30 hrs on Friday, 11 June 1999.

_______
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On the Impact of Various Observing Systems on Numerical Weather Prediction

Toulouse, France, 6-8 March 2000

Chairman:  Horst Böttger, ECMWF

Co-chairman:  Jean Pailleux, MÉTÉO-FRANCE

The Second CGC/WMO Workshop on the Impact of Various Observing Systems on Numerical Weather Prediction will be organised by the Coordinating Group for COSNA (Composite Observing System for the North Atlantic), CGC, and will be co-sponsored by WMO.  Participants are expected to come from all the major NWP centres which are active in the area of impact studies.  These will be the centres represented on the Scientific Evaluation Group (SEG) of the CGC (ECMWF, HIRLAM centres, UK Met Office, Deutscher Wetterdienst and MÉTÉO-FRANCE), but will also include institutions in (at least) the following countries:  Australia, Canada, China, Japan, Russian Federation, South Africa and USA.


The Workshop will be conducted in English.  As on the previous occasion, it is planned to produce a workshop report to be published as a WMO Technical Report which will include the papers submitted by the participants.


The Coordination Group for COSNA, CGC, organised the first workshop on impact studies which took place in Geneva on 7-9 April 1997 and was co-sponsored by WMO.  Results from Observing System Experiments (OSEs) both with global and regional aspects were presented and conclusions were drawn concerning the contributions of the various components of the observing system to the large scale forecast skill at short and medium range (Workshop Proceedings published as WMO World Weather Watch Technical Report No. 18, WMO/TD No. 868).  Since then, some significant changes and developments have affected the global observing system.  The global radiosonde network has come under pressure and has experienced large reductions in the network through station closure, cessation of the OMEGA network, or reduced network operation.  Financial constraints are likely to contribute towards a continuation of this trend.  On the other hand, the developments in aircraft observations (AMDAR) have led to some major improvements in the provision of upper-air observations including the availability of temperature and wind profiling during ascent and descent.  Also, the new range of high resolution satellite data, sounding products, radiances, wind products and near-surface scatterometer winds have significantly broadened again the range of observational data.  It is expected that at the second CGC/WMO Workshop the key centres in NWP will present new results of the global and regional data impact studies.  These will be reviewed in plenary discussion sessions and conclusions towards the development of an optimised observing system for NWP should be drawn.


Recent field experiments concerning observation targeting, such as FASTEX, NORPEX and CALJET, provided valuable data bases for studies of the impact and the benefit of observation targeting for NWP.  Results from these studies will also be presented at the workshop and views on the feasibility of using the concept of observation targeting in an operational environment and as a component of the observing system should be discussed.


It is expected that the workshop will be organised in the following five sessions:

Session 1:
Global impact studies

Session 2:
Regional aspects of impact studies

Session 3:
Observation targeting studies

Session 4:
Observation network design studies

Session 5:
Workshop discussions and conclusions.   
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