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Abstract

WINPROF was an optional Programme of EUMETNET dealing with the operation of

wind pro�ler radars in Europe. Following a decision of the EUMETNET Council in

April 2002 (Document EMN/Dec/C15-1), it was started for a duration of two years on

July 1st, 2002 under the responsibility of the Deutscher Wetterdienst.

The main focus of WINPROF was to maintain the existing CWINDE1 network and to

develop it further towards operations, especially in termsof data quality. Currently,

there are 22 wind pro�ler systems networked to CWINDE. Additionally, CWINDE

has been receiving wind pro�le data from other systems, likeconventional Doppler

weather radars using the VAD/VVP technique (52 sites) and sodar's (2 sites). The

wind pro�le data provided by CWINDE are nowadays mainly used byNWP. Major

NWP centres in Europe, like ECMWF, UK MetOf�ce, Meteo France, Deutscher Wet-

terdienst and the HIRLAM group are now using those data in their operational data

assimilation.

Although the Programme of�cially ended in summer 2004, the activities of the

CWINDE hub and the WINPROF experts were continued until today. Plans are under-

way to resume the full activities of the Programme in a new action WINPROF-II by

summer 2005. It is further expected that at least a part of theCWINDE network will

be integrated into the future Upper Air network component ofEUCOS2.

This document was created using the LATEX 2e typesetting system.

1Co-ordinated wind pro�ler network in Europe
2EUMETNET Composite Observing System
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Chapter 1

Introduction

Over the last decade, a number of so-called wind pro�ler radars have been installed

in Europe. Those instruments use longer wavelengths than conventional weather

radars and are therefore capable to get measurable returns from the optically clear

atmosphere, which can then be processed to determine the vertical pro�le of the hor-

izontal wind components. This technique is known to work well under almost all

atmospheric conditions. The application of this observingsystem is manifold, it in-

cludes the monitoring of the atmospheric wind �eld for aviation support near airports,

the estimation of pollution dispersion conditions as well as the "classical" meteoro-

logical use, namely weather analysis and forecasting (mainly by Numerical Weather

Prediction).

Operational networking of wind pro�lers in Europe started within the COST-76 Project

and was successfully tested during two campaigns, CWINDE1-97 and CWINDE-99.

It was an attempt to demonstrate the networking of several existing pro�ler installa-

tions that were put in place by various operating agencies for different purposes like

Boundary Layer research, research of the Upper Atmosphere etc. The UK Met Of�ce

in particular had started developing the necessary infrastructure for network opera-

tions, in collaboration with European partners. After the COST-76 Action ended in

March 2000 a proposal was made to continue the networking activities under the um-

1The acronym CWINDE originally stood for COST Wind Initiativefor a Network Demonstration in

Europe and was later rede�ned to mean Co-ordinated wind pro�ler network in Europe
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brella of EUMETNET. As most European countries have only small expert groups

working with wind pro�ler radars, it ef�ciently bundles available human resources

to maintain and further develop the network, with the main focus towards an opera-

tional use. Following a decision of the EUMETNET Council in April 2002 (Document

EMN/Dec/C15-1), WINPROF was started for a duration of two years on July 1st, 2002

under the responsibility of Deutscher Wetterdienst. Participating countries are Austria,

Belgium, Finland, France, Germany, Ireland, The Netherlands, Portugal, Switzerland

and the United Kingdom.

The main focus of WINPROF was to maintain the existing CWINDE network and to

develop it further towards operations. Note that the acronym has been rede�ned to

re�ect the change in status. Currently, there are 22 wind pro�ler systems networked to

CWINDE. Countries like the United Kingdom and Germany are continuing to install

further wind pro�ler radar systems within the next years as part of their operational

upper air network. Additionally, CWINDE has been receiving wind pro�le data from

other systems, like conventional Doppler weather radars using the VAD/VVP tech-

nique (52 sites) and sodar's (2 sites). These data are evaluated as well, using the

existing WINPROF infrastructure. The wind pro�le data provided by CWINDE are

nowadays mainly used by NWP. Major NWP centres in Europe, like ECMWF, UK

MetOf�ce, Meteo France, Deutscher Wetterdienst and the HIRLAM group are now

using those data in their operational data assimilation.

Other wind pro�ler networks are operated in the USA by NOAA-FSL (35 systems op-

erating at 404 and 449 MHz, plus about 50 systems of so-calledco-operative agencies)

and in Japan by JMA (31 systems operating at 1357 MHz).



Chapter 2

Programme rationale and objectives

The main objectives of the WINPROF programme are given in the Programme deci-

sion (Document EMN/Dec/C15-1):

1. To maintain common expertise on the installation and operation of wind pro�ler

radars.

2. To harmonise and improve the existing operational exchange of wind pro�ler

radar data in Europe.

3. To run a network hub for data processing and quality evaluation.

4. To integrate new wind pro�ler radars which have been installed by national

projects of the members in the operational data exchange anduse.

5. To provide expertise for considering the further deployment of wind pro�lers,

consistent with EUCOS requirements and subject to decisionsof PB-OBS.

6. To work on improvements of processing algorithms and quality control proce-

dures to improve data quality.

7. To develop and standardise software for the data exchange.

8. To manage the data provision for OSE experiments.

9
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This was further detailed at the �rst meeting of the WINPROF Advisory Committee at

Bracknell/UK in autumn 2002:

The main focus of WINPROF was de�ned to be the continued operation of the nec-

essary network hub infrastructure at the UK MetOf�ce, the development and main-

tenance of which started during COST-76 and is continued until today. The network

hub collects wind pro�ler data in real-time and makes it available to different users

through the GTS, mainly to Numerical Weather Prediction (NWP) centres like, for in-

stance, ECMWF. This hub includes also facilities to display the data on the Internet in

real time. Also, the hub provides NWP monitoring feedback back to the wind pro�l-

ers system operators, a very useful means of estimating the actual data quality of the

instrument.

Another important issue was identi�ed to be an improvement of the data quality and

availability of several pro�ler systems. This point was based on regular data quality

monitoring information. A two-step approach was chosen here:

� "Problem diagnostics":

– Hardware malfunctions

– Clutter contamination

– Inadequate setting of system parameters

– ...

� "Problem �xing"

– User training

– Regular technical system monitoring and maintenance

– Testing ofadvancedsignal processing

– Recommendations for radar hardware improvements

Finally, a list of other operational problems was set-up. The most important point

here was and still is the problem of the protection of frequencies for Boundary-Layer

wind pro�lers. It is known that the planned European Satellite Navigation system
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GALILEO will operate one (the so-called E6) channel in the frequency band currently

used by wind pro�lers. Given the high sensitivity of pro�lersystems it was concluded

that there is a high risk of interference. It was therefore planned to work with the

national and international bodies to identify possible solutions.



Chapter 3

Programme structure

The WINPROF Programme was divided in four main working areas,to re�ect the

given objectives. These are:

1. Programme Management

2. CWINDE Network Hub

3. Working group 1: User needs, quality and operational aspects

4. Working group 2: Research and development aspects

All WINPROF activities were co-ordinated and controlled by the WINPROF Advi-

sory Committee, which was comprised of the National Delegates of the participating

weather services and the Programme Manager. The Advisory Committee gathered

four times during the course of WINPROF at regular two-day meetings. EUMETNET

PB-OBS1 was responsible for supervising the Programme, based on regular reports

given by the Programme Manager.

A schematic is shown in Figure 3.1.

1Programme Board for Observations

12
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Figure 3.1: WINPROF Programme structure

3.1 Programme Management

The Programme Management had the task of co-ordinating all activities of WINPROF.

At the beginning of the WINPROF Project, the Programme Manager had set up agree-

ments with the participating National Meteorological Services about the provision of

funding and the nomination of national representatives andexperts to the action. Fur-

thermore, bi-lateral contracts with the UK MetOf�ce (operation of the CWINDE Net-

work Hub) and MeteoSwiss (Priority Working Packages of WG1) were negotiated and

agreed.

In particular the Programme Manager was responsible for theorganization of the half-

yearly plenary meetings and co-operation with the local organizer of the meeting dur-

ing its preparatory phase.

Other activities included:
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� Administration at the meetings and preparation of the minutes.

� Management of the project budget.

� Reporting to PB-OBS and the EUMETNET CO2.

� Compilation and delivery of the �nal report.

3.2 The CWINDE Network Hub

During the COST-76 Action a network infrastructure based on acentral hub was de-

veloped by the UK Met Of�ce. This activity was continued in WINPROF. Basically,

the hub performs the task of central data collection /archiving and provides a system

quality evaluation service (regular reports), to indicatepotential quality problems. The

intention is to evaluate wind pro�ler data alongside other available upper-air data. For

estimation of the data impact and quality of wind pro�ler systems in the framework of

NWP, the data are monitored by numerical models of the UK and MeteoFrance. The

hub thus provides specialised advice on pro�ler system problems to the operators that

else would not be available.

The Hub also maintains software for data display on the Web and provides a central

archiving facility of BUFR messages.

3.3 Working group 1: Evaluation of user needs, def-

inition of quality standards and other operational

aspects

Just as the experimental COST-76 network, the current CWINDE network consists of

a variety of different types of pro�lers (50 MHz, 400 MHz and 1GHz systems) from

different manufacturers which are operated by National Meteorological Services, uni-

versities, airport authorities and research institutes. To get a comparable level of data

2Co-ordinating of�cer
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quality from these pro�lers it was necessary to formulate some basic requirements on

hardware and software as well as on quality control procedures, based on the require-

ments of the data users.

The primary task of WG1 was therefore to investigate speci�c user requirements on

data quality, mainly of the NWP-community, and to de�ne quality standards for the

operational use of wind pro�lers. It was planned to formulate basic requirements on

hardware and processing. This should include speci�c recommendations for data ac-

quisition (sampling) and signal processing algorithms. This task is still ongoing. WG1

in particular should also evaluate possible reasons for insuf�cient data quality of indi-

vidual network systems.

Also, there was the need to co-operate with the EUMETNET Programme on protec-

tion of Radio Frequencies, to ensure necessary frequency allocations in the different

countries. This is particulary important in view of the planned European GPS system

GALILEO which signal poses an immediate threat to existing pro�ler systems.

3.4 Working group 2: Research and development on

data quality improvements

Experience with existing wind pro�ler systems has shown a promising potential for

data quality improvements in both signal processing and quality control, see, for in-

stance Jordan et al. (1997); Cornman et al. (1998); Wilfong etal. (1999); Boisse et al.

(1999); Cohn et al. (2001); Goodrich et al. (2002); Morse et al. (2002); Lehmann and

Teschke (2001). However, beside the vast amount of researchresults that have been

published during the last couple of years there exists remarkably little operational ex-

perience with these new algorithms. It was therefore necessary to evaluate the status of

research and draw conclusions for continuous network operation of WPR. This should

especially include available signal and QC processing packages, with a focus on their

operational applicability. As far as wind pro�ler radar hardware is concerned, the

group should also monitor the evolution of the radar systemsand summarize the actual

state-of-the-art, to facilitate members with informationfor new pro�ler installations.
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Due to limited resources, ful�lment of these task was to a great extent dependent on

the availability of external experts.



Chapter 4

Programme activities

4.1 The pro�ler network hub

All data processing is performed using a UNIX Workstation based at the UK Met

Of�ce. Figure 4.1 shows how data is currently processed through a series of 'cron' jobs

which look for and process all incoming data from BUFR to a standard ASCII format.

The network comprises of a mixture of UNIX scripts, FORTRAN and C programs and

PV-WAVE for creating the graphics plots. The �nal products can be found on the Met

Of�ce External Web site at the following URL:

http://www.metof�ce.gov.uk/research/interproj/cwinde/index.html

4.1.1 BUFR encoding and decoding

The use of BUFR was investigated fully after it was realised that a variety of BUFR

encoding programs are used and supported at the individual sites. In general the BUFR

encoding methods follow the standards set out in Chapter 5.7 of the Final COST76

Report with only a few exceptions. A list of all descriptors used with respect to wind

pro�ler and weather radar wind data was compiled and can be found in the annual hub

report of June 2004. Also given there are details on the method of BUFR encoding

used at each site.

17
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FLOW DIAGRAM OF C.W.I.N.D.E. PROCESSING

PROFILER

    

GTS UK MET OFFICE                    EMAIL               FTP TO/FROM
           COMMS NETWORK BUFR/ASCII                 BUFR/ASCII/BALTRAD/NETLINK

MESSAGE SWITCHING MET. OFFICE E-MAIL SERVER

     LOCAL UNIX
    WORKSTATION

BUFR ENCODE ASCII DATA

      ARCHIVE
     ALL DATA

FTP LINK FOR           FTP EMAIL DATA
SPECIAL        TO MDB, ECMWF
CAMPAIGNS    AND OTHER GTS

           CENTERS, VIA MDB

CREATE         CREATE
12HR PLOTS        PLANVIEW PLOTS

 INTERNAL AND EXTERNAL
     MET. OFFICE WEB PAGES

Figure 4.1: Data �ow at the CWINDE hub.

4.1.2 Quality evaluation

The following quality evaluation products are available aspart of the routine data

processing process:

� 2-day quality evaluation plots based on the RMS averages: These are created

for each site, run on a daily basis and are made available on the CWINDE web

pages for each site.

� Monthly quality plots: Theses are produced based on the UK Met Of�ce and

Meteo France model output and are distributed by email to interested parties

every month.
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� Cumulative Frequency (availability) plots. These are distributed by email as

well.

New quality evaluation techniques were implemented in 2003in order to monitor the

performance of each wind pro�ler. This includes weekly and monthly quality products

based on structure functions which will help to identify anyinstrument problems. This

should prove to be a useful tool in identifying future problems.

The following plots are generated for each pro�ler site;

� Data Availability by height

� Random Errors

� Atmospheric Variance

Improvements were also made to the UK Monthly Model Comparison statistics by

plotting data using model level instead of height. This allows more structure to be

found in the boundary layer in particular. The graph 4.2 below also shows the height

AMSL plotted on the same axis as 'model level'. This is of particular use as the model

levels vary depending on the surrounding orography. The process of generating the

plots has also been automated taking several hours rather than several days to generate

all the required plots using a mixture of UNIX scripts and PV-WAVE. The statistics

are generated and sent out on a monthly basis once all the information are received by

the CWINDE processing hub.

4.1.3 Weather radar wind data

Although the CWINDE Hub was originally planned to provide networking infrastruc-

ture for wind pro�ler radars it was soon realized that a majority of new Upper-air wind

data was available from conventional Doppler weather radars (using VAD or VVP

algorithms). The WINPROF Meeting in November 2002 thereforeestablished a for-

mal liaison with the OPERA weather radar group with respect with making these data

available to CWINDE. This way, the existing networking infrastructure could be used
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Figure 4.2: Example of the UK Monthly Comparison statistics

and data quality feedback could be provided to the European weather radar community

as well.

4.1.4 Period July 2002 - June 2003

A number of changes to the processing and quality evaluationmethods were intro-

duced during this period. The network was running throughout the year without any

notable outages.
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Changes were made to the Message Switching Systems in the UK Met Of�ce. A

new UNIX based system named FROST1 was replacing services run on TROPICS2 (a

TANDEM - dual capabilty based system designed for operational networks). Software

changes were carried out so that FROST now processes all datapreviously routed

through TROPICS.

Messages were sent out to all pro�ler sites asking for contact names and details on

any BUFR encoding programs used. It was found that a variety of BUFR encoding

programs are used mostly supported at the individual sites.

4.1.4.1 CWINDE Hub hardware

During this period, the Hub was using a HP-C360 which soon became fully utilised.

In order to satisfy future requirements a case was put together to buy either a remar-

keted J6000 or J6700 workstation, for installation at the new headquarter of the UK

MetOf�ce in Exeter. A re-marketed machine was a cheaper option and would provide

at least three times the processing capacity of the old machine. Approval to purchase

was given at the WINPROF Meeting in Payerne (May 2003).

4.1.4.2 Network performance

The percentage of real-time data processed by CWINDE network is shown in Figure

4.3 and 4.4. This is based on the number of messages received from each site against

the maximum number possible and is dependent on the data frequency. The CWINDE

network at that time consisted of the following instruments:

� 20 Wind Pro�lers (2 with RASS)

� 2 Sodars (1 with RASS)

� 27 Weather Radars
1Future options for TROPICS
2Transmission and Reception of Observing and Product Information by Computer based switching
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Nine of the twelve new sites reporting to CWINDE were coming from weather radar.

Improvements were made regarding the processing algorithms used in Finnish Weather

Radar winds with the help of Asko Huuskonen of FMI. Discussions were made with

Austrian's with regard to �xing a problem with the data quality �ag and Hungarian's

with respect to making their data available through via a comms link. During June

2003 weather radar data from various sites in Germany have been received via GTS.

At this time the Hub was unable to process these data due to some issues with BUFR

encoding.

The reporting periods for each system vary between 5min and 1hour intervals. The

number of messages processed in June 2003 every day were around 4,200, an increase

of over 1,500 since the start of WINPROF in July 2002.

Percentage of Real-Time Wind Profiler and Sodar Dat a Received - 1/7/2002 - 31/3/2003
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Figure 4.3: Availability of wind pro�ler data at the CWINDE hubfrom July 2002 -

March 2003.

4.1.4.3 Improvements to Web displays

The Graphics Team at the UK Met Of�ce was approached with respect to improving

our wind barb displays. Unfortunately due to high priority relocation work this had to

be delayed.
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PERCENTAGE OF WEATHER RADAR WINDS RECEIVED IN REAL- TIME - 1/7/2002 - 31/3/2003
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Figure 4.4: Availability of weather radar wind data at the CWINDE hub from July

2002 - March 2003.

4.1.4.4 List of new radar sites added to the network

The following 13 stations were added to CWINDE during this period:

� Wind pro�ler radar:

– South Uist (1Ghz), UK - 5/8/02

– Lannemezan, France - 14/8/02

– Andenes, Norway - 14/1/03

– South Uist (64Mhz) - 19/5/03

� Weather radars:

– De Bilt, Netherlands - 8/7/02

– Den Helder, Netherlands - 8/7/02

– Angelholm, Sweden - 17/7/02

– Vara, Sweden - 10/10/02
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– Luosto, Finland - 27/11/02

– Vienna, Austria - 9/1/03

– Patscherkofel, Austria - 9/1/03

– Salzburg, Austria - 9/1/03

– Zirbitzkogel, Austria - 9/1/03

Figure 4.5: 64 MHz Wind Pro�ler South Uist (Hebrides, UK) - operational system

installed 2003

4.1.5 Period July 2003 - June 2004

A number of changes to the processing and quality evaluationmethods were intro-

duced during this period. The network has been running throughout the year without

any notable outages. This included the move of the CWINDE Network Hub from

Bracknell to the new Met Of�ce Headquarters in Exeter. Great care was taken to min-

imize outages during the relocation.
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4.1.5.1 CWINDE Hub hardware: New workstation and relocation to Exeter

In September 2003 the CWINDE Hub machine was moved from Bracknell to the new

UK Met Of�ce Headquarters at Exeter. Before the transition took place a UNIX server

already moved to Exeter was used as a platform to temporary move CWINDE process-

ing jobs and web displays. Data was temporarily routed to theabove server during the

transition period. This was achieved with minimal disruption to service. The hub

machine was made available a week later in its new location atExeter.

A re-marketed J6700 was purchased in August 2003 with funds provided by WIN-

PROF. This replaced an older C360 HP UNIX Workstation which had reached its

maximum processing capacity. A decision was made to installthe machine at the new

Met Of�ce HQ in Exeter. Due to the high demands on the IT section, as a result of

relocation together with various networking issues, the machine was not available for

use until December 2003. The transition process from old to new machine involved the

re-writing of many programs and scripts. Testing on the new machine was undertaken

during December 2003 and January 2004 with the machine becoming fully available

by February 2004. The new CWINDE Hub machine is now housed in an IT Hall which

signi�es an improvement in operating conditions and accessby support staff. The new

machine has 2 processors, 8192 MByte RAM and 2x36Gb disk space and a built in

DVD drive. This represents an increase of around 8x processing capacity and 5 times

storage capacity in comparison to the previous machine. Themachine forms part of a

network supported by the local UNIX Support Group at the UK MetOf�ce.

As from February 2004 the CWINDE processing software has been running on the

new machine. Following 2 disk crashes within 2 months between January and March

2004 a replacement hard disk was �tted to the new CWINDE Hub machine. During

this period we were unable to process data from some sites, however data loss was

minimised by bringing into use the old CWINDE processing machine, which has been

maintained as a backup to the main system.



4.1 The pro�ler network hub 26

4.1.5.2 Network performance

The percentage of real-time data processed by CWINDE network is shown at �g 4.6

and 4.7. This is based on the number of messages received fromeach site against

the maximum number possible and is dependent on the data frequency. The current

network consists of the following;

� 22 Wind Pro�lers (2 with RASS)

� 2 Sodars (1 with RASS)

� 44 Weather Radars

The reporting periods for each system vary between 5min and 1hour intervals. Data

are received from up to 68 sites (although more typically between 55-65 sites on any

given day). The number of messages processed every day is around 6,000 representing

an increase of around 75% since the start of WINPROF in July 2002.

Percentage of Real-Time Wind Profiler and Sodar Dat a Received - 1/7/2002 - 30/6/2003
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Figure 4.6: Availability of wind pro�ler data at the CWINDE hubfrom July 2003 -

June 2004.
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PERCENTAGE OF WEATHER RADAR VAD/VVP WINDS RECEIVED IN REAL-TIME 
 1/7/2003 - 30/6/2004
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Figure 4.7: Availability of weather radar wind data at the CWINDE hub from July

2003 - June 2004.

4.1.5.3 Improvements to processing software

4.1.5.3.1 Bug �x Incoming data sent via GTS are received via the Met Of�ce's

Message Switching Centre in Exeter. These messages are stored and then sent to the

CWINDE hub machine once the �le has reached a certain size or 'x'amount of time

has elapsed. A UNIX script then runs to process these data on the CWINDE hub. As

part of the processing the incoming �le is renamed and a program is run to split up

each �le into single BUFR messages and decode each one in turn.

It was reported during the WINPROF Meeting in Helsinki that some messages trans-

mitted from a few sites (e.g. Lindenberg, Ziegendorf, Payerne) were not being

processed by the CWINDE hub. In April 2004 this was investigated by the CWINDE

Hub Manager:

The Message Switching Centre at UK MetOf�ce was contacted with a request to

produce a log of incoming data received plus details of all �les transmitted to the

CWINDE Hub. All incoming data received were saved to a test directory in the

CWINDE hub for comparison against the above. Log �les generated by CWINDE
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hub were also investigated. This indicated that data was being received without any

gaps from Offenbach. The only exception was LB1WP data at 23:30each day sent

using GTS header IUPD10 EDZW - this will need investigating at Lindenberg or Of-

fenbach. Further investigation uncovered a bug in the processing software meaning

that certain �lenames were not being decoded. As part of the processing it is necessary

to rename the incoming �le name in order to process these data. The program relies

on the �lename to be called wpd.data.1-9, however the incoming name was sometimes

named wpd.data.0 which failed to be recognised. The programin question has now

been corrected so we should be processing all incoming messages (from 27th April

2004).

The availability statistics now shows an increase in data processed from sites transfer-

ring data via the GTS to CWINDE hub. Therefore the true percentage values shown

in Figures 4.3, 4.4, 4.6 and 4.7 are actually higher than shown for the affected sites.

However, all incoming data stored for model analysis have not have been affected by

the above problem.

4.1.5.3.2 Planview plots New software has been written to produce planview plots

at 6 hour rather than 12 hour resolution. This no longer relies on model �elds be-

ing available so is more reliable than it predecessor. The new plots were then made

available on the CWINDE web pages. Work is in progress to obtainaviation and ra-

diosonde data in near real-time as currently there is a largetime interval (6 hours or

more) before the plots can be updated due to current data availability. Planview plots

are now available in 3 hourly intervals on the CWINDE web site.

4.1.5.3.3 Data quality monitoring Quality evaluation was automated further. The

monthly cumulative frequency and model comparison plots are now sent in a post-

script format and feedback provided to the all wind pro�ler/weather radar operators.

A paper and presentation entitledQuality monitoring of weather radar wind pro�les

at the Met Of�cewas given at the ERAD3 Meeting based on data quality monitoring

of weather radar wind data based on statistics generated by CWINDE Hub. Examples

3Third European Conference on Radar in Meteorology and Hydrology (ERAD), Visby, Island of

Gotland, Sweden 6-10 September 2004
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of monitoring plots were given in the previous years report.

4.1.5.3.4 Improvements to web display PV-WAVE is used to produce the latest

wind barb plots. Problems were found running version 7.5 causing the wind barbs and

date information to be plotted in the wrong place on each plot. This has been �xed in

the new release of PV-WAVE version 8.0 so no further development is required.

From May 2004 extra information has been added to the wind barb plots showing

model assimilation status and type of site. Three site typeswere identi�ed;

� Operational - Pro�ler data expected 24hrs a day, mode of operation static.

� Semi-Operational - Pro�ler mode sometimes modi�ed for research use.

� Research - Pro�ler data mainly used for Research - might only beavailable for

selected periods of time.

In addition to the above, extra information was added to showthe assimilation status

of each wind pro�ler and weather radar wind data site with respect to UK Met Of�ce

Model. This information is now updated on a monthly basis. There are future plans

to extend this with respect to other numerical models once feedback is received from

ECMWF and Meteo France. The current UK Met Of�ce Model Assimilation status

can be found below, similar information are available for all weather radar wind data

sites.

4.1.5.4 List of new radar sites added to the network

� Wind pro�ler radar:

– Ziegendorf - Germany 12/1/2004

� Weather radars: (VAD/VVP)

– Wideumont - Belgium 17/3/2004

– Hamburg Fuhlsbüttel - Germany 23/3/2004
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– Rostock-Warnemünde - Germany 23/3/2004

– Emden -Germany 23/3/2004

– Hannover - Germany 23/3/2004

– Ummendorf - Germany 23/3/2004

– Berlin-Tempelhof - Germany 23/3/2004

– Flechtdorf - Germany 23/3/2004

– Dresden - Germany 23/3/2004

– Neuhaus am Rennweg - Germany 23/3/2004

– Neuheilenbach - Germany 23/3/2004

– Frankfurt am Main - Germany 23/3/2004

– Eisberg - Germany 23/3/2004

– Tuerkheim - Germany 23/3/2004

– München-Fürholzen - Germany 23/3/2004

– Feldberg - Germany 23/3/2004

– Zaventem - Belgium 09/06/2004

– Asturias - Spain 11/06/2004

– Almeria - Spain 11/06/2004

– Barcelona - Spain 11/06/2004

– Ceceres - Spain 11/06/2004

– La Coruna - Spain 11/06/2004

– Gran Canaria - Spain 11/06/2004

– Madrid - Spain 11/06/2004

– Malaga - Spain 11/06/2004

– Murcia - Spain 11/06/2004

– Palencia - Spain 11/06/2004

– Seville - Spain 11/06/2004

– Valencia - Spain 11/06/2004
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– Vizcaya - Spain 11/06/2004

– Zaragoza - Spain 11/06/2004

It is obvious that the last year has seen many changes regarding weather radar wind

data sites reporting to CWINDE. The following gives a summary relative to each coun-

try.

Sweden, Finland Currently receiving these data in BALTRAD format via FTP site.

There are plans to start sending data via GTS in Autumn 2004

Netherlands Improvements made to data algorithms. As from January 2004 data have

been sent via GTS.

Germany Now processing real-time data from 10 sites. Data from 6 additional sites

are likely in the near future.

Austria Now processing real-time data from 4 sites.

Belgium Data received from Wideumont and Zaventem.

Ireland Changes made to processing algorithm in April 2004.

Spain Now processing real-time data from 14 sites.

Contact has been made with Switzerland and Hungary but no datahas been exchanged

at the time of writing this report.

4.2 WG1

4.2.1 Status of wind pro�lers in Europe

This �rst WG1 activities were aiming to de�ne the status of actual WPRs operating

within Europe. A questionnaire was sent in December 2002 to all WPR operators in

Europe: Austria, Denmark, France, Germany, Italy, The Netherlands, Norway, Spain,

Switzerland, Sweden, and United Kingdom.
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Figure 4.8: First operational 482 MHz Wind Pro�ler of DWD at Ziegendorf (Germany)

- System installed in 2003

The systems were classi�ed in two main groups:

� The low-tropospheric systems (LT) including the 1GHz WPR series measuring

from about 100m agl up to 6-8km agl.

� The mesospheric-stratospheric-tropospheric (MST) and stratospheric-

tropospheric (ST) systems including the 400MHz and 50MHz WPR.

For each of the systems, the main characteristics as location, type of antenna, quality

control processing, and assimilation in NWP models are described in Table 5.1 and

Table 5.2.

It is interesting to mention that, from the 19 European LT wind pro�lers, 5 are ded-

icated to airport applications (3 in Austria and 2 in France). Moreover, 8 systems

are operated by National Meteorological Services for general meteorological appli-

cations, mainly numerical model assimilation and weather nowcasting (Germany, the

Netherlands, Spain, Switzerland, and United Kingdom). The6 remaining systems are
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mainly used for research applications. Two main types of systems are used: the Vaisala

LAP-3000 systems (14) and the Degreane systems (3). The situation with the ST and

MST systems is different. From a total of 16 systems, 4 only (France, Germany, and

United Kingdom) are used for operational purposes while the12 others are dedicated

to research applications. Finally, Germany and United Kingdom both have decided to

set-up a series of new operational ST systems (1 in UK and 3 in Germany).

Various types of WPR operation can be distinguished:

� WPRs operated in a non-continuous mode.

� WPRs operated in a continuous mode.

Only the "operational" systems operating continuously wereselected in order to make

an inventory of quality control (QC) methods. The �nal reportof WG1 makes an

overview of the types of processing, of the QC used, and on thestatus for assimilation

in NWP models. This is not repeated here, because the current assimilation status is

given at the CWINDE website.

Most data are transmitted in real time (19 systems - France, Germany, Italy, The

Netherlands, Sweden, Switzerland, and United Kingdom), 3 pro�lers have a temporal

delay of a few hours (Austria).

4.2.2 Meeting with data users (NWP) at ECMWF

4.2.2.1 Organisation

MeteoSwiss organized the workshop on "The use of wind pro�lerinformation for Nu-

merical and Weather Prediction (NWP) modelling community". It gave the opportu-

nity to the EUMETNET WINPROF group to discuss with members of all operational

NWP communities operating in Europe: ECMWF, HIRLAM, LM, ARPEGE, and the

UK model.

The workshop was separated in three main parts:

1. The WINPROF Programme and basics of wind pro�ler operation.
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2. NWP models and wind pro�ler assimilation.

3. Discussion and recommendations

4.2.2.2 Summary of results

HIRLAM: Sander Tijm (KNMI) presented results of the ASWAN study. It was shown

that 4 to 6 WPR are suf�cient to describe the mesoscale detail of the wind �eld over

the Netherlands. After 12 hours most information is moved out of the model domain,

i.e., the pro�lers should be up-stream where possible.

Hans Xiang Yu Huang (DMI) reported about that the European wind pro�ler had a

marginal but consistently positive impact on the HIRLAM model.

ECMWF: Erik Andersson gave an overview on the use of wind pro�lers at ECMWF.

The instruments provide frequent and reliable data and are particulary useful in the

4D-var context. The Japanese pro�lers have best quality. The American network is

best at providing upper-air data. For the CWINDE systems it wasnoted that many

stations provide data with good quality. Some show unreliable operations and some

have unreliable data quality. With regard to new installations in Europe, priority should

be given to Atlantic and Mediterranean locations (Spain, Portugal, western France,

Ireland, but also the polar regions.)

LM: Michael Buchhold (DWD) discussed a study that was done at DWDin 2002 using

the Nudging analysis scheme of the LocalModel. The quality of data is clearly station

dependent. 5 stations are very good and 3 are quite good. A fewstations show large

bias and rms values between observations and model indicated the need for black-

listing. In a 16-day parallel assimilation cycle and forecast experiment the impact of

assimilating wind pro�ler data is neutral in the TEMP veri�cation. Some improvement

can be expected in rare cases. The impact on precipitation forecasts is almost neutral

with a very weak negative than positive tendency. This studywas repeated in 2004

after the meeting at ECMWF, with consistently better results.Therefore, European

pro�lers were included in the operational analysis (nudging) of the LM on July 14,

2004.

Uni�ed model: Colin Parret (UK MetO) reported that the European wind pro�lers are
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useful to NWP and their quality is comparable to radiosonde winds. Problems with

some pro�lers indicate that more QC at source is required. A time resolution of one

wind pro�le per hour is currently regarded as suf�cient, this may change to 30 minutes

in the future. It was noted that the time resolution of the Austrian VAD winds (5

minutes) is too high.

Emmanuel Legrand (MeteoFrance) gave a talk about the use of pro�ler data in the

French NWP suite. In general, pro�ler data is considered a valuable information for

data assimilation and a minor but positive impact is noted. The main advantage of wind

pro�ler data is their high-frequency availability, especially in the context of 4DVAR.

However, the primary requirement is for quality and not for quantity. He discussed the

inhomogeneous quality of the CWINDE systems in some detail. Then he mentioned a

special data need for NWP that could be partly covered by wind pro�lers: The polar

region. Unfortunately, the few existing CWINDE systems (Kiruna, Andenes, Vgar)

are either not received by MeteoFrance or have bad data quality.

4.2.2.3 Conclusions and recommendations

Most NWP groups are interested in assimilating wind pro�ler data, if their quality is

suf�cient. This in turn provides validation and veri�cation information to the data pro-

ducers. Some groups already assimilate data from the European wind pro�lers in an

operational mode with success. However, a number of systemsdoes not show a suf�-

cient quality of data for operational assimilation. The principal reasons for wind pro-

�lers to be classi�ed as "bad" were discussed: bad setup, no operational maintenance,

un-adequate setup for NWP applications, spatial representativity related to models (in

complex topography). From the NWP point of view, a separationof CWINDE into

two groups (operational and experimental) makes sense.

The vertical and temporal resolution of pro�lers should follow the current resolution

of NWP models, for instance ECMWF. The low altitude data needs tobe improved in

quality. Actually, mainly upper wind pro�lers levels are assimilated in NWP models.

The �lling of gaps within Europe (mainly in Portugal, Spain,western France, Ireland)

with wind pro�lers would be welcome
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Operational statistics will still be communicated by NWP community to the operators

of wind pro�lers.

4.2.3 Inquiry on maintenance and frequency licensing

Two main activities were undertaken during the second half of the WINPROF program.

The �rst one concerns the establishing of the various procedures for controlling the

day-to-day operation of the systems. The second one concerns the national procedures

in use for radio frequency policy and licensing.

The current status can be found in the appendix of this report.

4.2.4 Statistical analysis of the Swiss wind pro�ler

During the WINPROF program, various modi�cations were undertaken on the wind

pro�ler of MeteoSwiss, located at Payerne (Switzerland). The effect of these hardware

and software updates was then analyzed. From the monthly statistics produced by the

UK Met Of�ce and shown below, one can observe the following points:

� An excellent correspondence between wind pro�ler and sounding pro�les can

be observed (blue and red curves).

� A systematic bias can be noticed between the modeled pro�lesand the measured

pro�les within the �rst 3 kilometers agl (deviation from theblack line).

The numerical weather prediction models are using a topographical grid which is quite

coarse and does not correspond to the reality. In complex topography like in the prox-

imity of the Alps, the channeling of the winds are therefore very dif�cult to simulate. A

consequence of this fact is the poor ability for NWP models to calculate winds affected

by mountains.
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4.2.5 Diagnostics of data quality problems

A table of wind pro�lers with the quality status as of June 2003 can be found in the

annual report of WG1 for the �rst year of WINPROF. As this situation is changing this

table is not repeated here. In summary, four main causes of poor quality data provided

by LT systems can be de�ned:

� Aging of the systems.

– For some systems with phase shifters, it is mandatory to replace the relays

on a regular basis (1-3 years). The miss-functioning of the relays is dif�cult

to diagnose, and a systematic and regular change of them should be part of

the maintenance plan of an operational system.
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– The �nal ampli�ers used in some LT systems are of various generations.

The use of old-fashioned ampli�ers can cause some perturbations (either a

regular decay of power or a sudden break of some of the components).

� Signal processing is a key factor in the computation of good quality winds. If the

"old" single peak algorithms are very robust, they are not eliminating non clear-

air information like bird contamination or heavy precipitation. The importance

of the type of processing is depending of the location (complex topography,

marine environment, etc.) and of the weather types.

� Various generation of hardware are available for LT systems. New digital sys-

tems are now available for operational systems. This type ofsystems, by its full

coherence with respect to pulsing and sampling should allowa more �exible use

of processing software and increase the quality of the data.

� The parameters setup allows the wind pro�ler to run for speci�c applications.

Experience seems to show that it is quite dif�cult to conciliate many users with

one parameter setup. It is for example a challenge to use a system in the same

time for airport survey and NWP model assimilation, or to combine weather

forecast needs with speci�c research applications.

The CWINDE network is an operational tool which provides wind information from

wind pro�lers and weather radars to the meteorological community on a regular basis.

If a majority of wind pro�lers are operationally running with satisfaction, there are

still some systems which do not provide data at a quality level suf�cient for the end

users (NWP community, aeronautics, forecasters). The reason for these de�ciencies

can be hardware and/or software aging, type of signal processing, or parameter setup.

Meanwhile, in complex topography, using NWP models as a reference might not be

the good solution.

4.3 WG2

The overall data quality of pro�ler data of well maintained sites is quite good, indi-

cating that the classical signal processing that almost everybody is using is well suited



4.3 WG2 39

and usually robust enough. However, an a-priori unclear percentage of data can be

contaminated with clutter echoes and internal effects. This depends on the particular

site and instrument. A couple of mitigating techniques havebeen proposed in the past

to better the treatment of clutter signals. This includes �ltering attempts (for instance

Wavelet based non-linear �lters) and modi�ed spectral peak-picking algorithms (for

instance multi-peak and fuzzy logic approaches). The biggest drawback of all these

algorithms is the lack of a concerted validation effort.

Due to limited personal resources, there was not much work ongoing in WG2. This

problem was re�ected by the fact that no chairman was found for WG2 at the beginning

of the Programme. Therefore, the WINPROF Programme manager also had to chair

this working group which limited activities a great deal. A meeting of WG2 was

nevertheless organized to address the questions and reviewthe state of research. It was

hosted by MeteoFrance at the facilities of MeteoFrance in Trappes near Paris, France

from October 20-21, 2003.

4.3.1 Meeting presentations

The PM started the presentations with an introductory overview of the EUMETNET

WINPROF Programme. In particular, he stressed the highly variable data quality be-

tween individual pro�ler sites of the CWINDE network, as revealed by NWP mon-

itoring. This long-known fact had lead to the idea of a two step process within the

Programme: Whereas the WG1 of WINPROF had the task of identifying and diag-

nosing these speci�c problems, WG2 should outline suitable measures to better the

operational usability of the network, especially by improving the data quality.

Bernard Campistron then presented work on the VHF and UHF wind pro�lers at Lan-

nemezan, done at the Observatoire Midi-Pyrénées. He mentioned signal processing

problems in cases where the Doppler spectra show signals that are not unimodal; an as-

sumption very often made in pro�ler signal processing. Furthermore, he elaborated on

the detection problem. Discussing comparisons done with a Mesoscale NWP model,

he pointed out that the largest differences between model and observation occur near

the Tropopause. This might be related to both the relativelycoarse height resolution

and the low Signal-to Noise ratios found there.
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Bruno Benech gave an overview about air-quality studies done with a Boundary Layer

wind pro�ler. The discrimination between Bragg- and Rayleighscattering was dis-

cussed in some detail, especially for the determination of the vertical wind speed.

Although this is usually no problem for operational pro�ling of the horizontal wind

components it is very important for studying turbulence characteristics, for instance in

the Boundary Layer.

Pierre Tabery then gave a guest presentation on the French Weather Radar Network and

its upgrade in the framework of the PANTHERE project. Eight new generation C-Band

radar systems with Doppler and polarimetric capabilities will be installed until 2006.

His talk focussed on weather radar signal processing and theclear-air performance at

5 cm wavelength.

Tim Oakley presented the status of the operational wind pro�ler radars in the UK.

All systems use the classical signal processing of time domain (boxcar) averaging,

Periodogram-based Doppler spectrum estimation with spectral averaging and the max-

imum energy based single peak selection and moment estimation. Except for the con-

sensus averaging of the �rst moment, no special QC is applied. Overall he judged that

95 % of the data is of acceptable quality. The remaining 5 % of the data is contami-

nated by clutter signals and/or failures of the signal processing. He raised the question

whether the extra 5 % is worth any extra effort. If this, however, leads to a "blacklist-

ing" of the particular site then there is of course an urgent need to tackle the root of

the problems. The amount of bad quality data is certainly also site dependent. Finally,

he reported about the commissioning of a new 64 MHz operational wind pro�ler by

the Met Of�ce, which is located on South Uist, Hebrides. The installation of this new

system was accompanied by some hardware and software issues. The group discussed

a couple of example datasets that showed those problems and recommended further in-

depth diagnostics. In particular, it was suggested to storeraw data and test advanced

signal processing algorithms on those data.

On the next day, Volker Lehmann gave an overview of the foundations of wind pro-

�ler signal processing. He started with a review of the classical processing algorithm,

described the mathematical rationale behind it and illustrated the shortcomings of the

method under different circumstances, which are caused by aseveral breakdowns of

the underlying assumptions of the standard method. This wasfollowed by some sug-
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gestions for potential improvents and served as a starting point for discussion.

Jim Jordan of NOAA reported about wind pro�ler signal processing work done at the

Environmental Technology Laboratory in the US. He described the development of

digital receiver technology and the advantages of its use. The higher linearity of the

new receivers is necessary for effective clutter processing and the digital matched �l-

ter helps optimizing signal detection. Experiments have been made with nonlinear

Wavelet �lters in time domain for clutter suppression and some example results were

presented. A major necessity of the testing of every new algorithm is of course vali-

dation, to quantify the performance and determine optimal sampling and processing.

NOAA plans to have three validation sites for this purpose. Beside long-term com-

parisons for getting a good statistics one needs to perform targeted comparisons for

problematic conditions, like bird migration, wind shear and precipitation. Further-

more it is planned to develop a simulated data set with know signal properties which

can serve as a "known truth" for algorithm validation.

The next presentation was given by Lutz Justen from the Mathematical Departement

of the University of Bremen. His main focus was the use of the discrete Gabor trans-

from as a time-frequency decomposition of a signal. This is some generalization of

the classical signal processing, which only performs a frequency decomposition of the

signal (representation as a spectrum). Time-frequency methods provide typically a

good separation between signal and clutter for instationary clutter echoes as a prereq-

uisite for an ef�cient �ltering. This is not necessarily true for stationary clutter, like

ground clutter. He compared the Gabor transform with other popular methods, like the

discrete Wavelet transform and the Wavelet Packet transform. Current technology is

already capable of online implementations of these algorithms.

The next talk, given by Vladislav Klaus, continued along that direction and focussed

on Wavelet Packet transforms and its operational application at the Toulouse VHF

wind pro�ler over a longer time. He showed that this technique allows a very ef�cient

detection and removal of many types of spurious signals before spectral analysis. Im-

plemented in real time on an automatic basis, it has lead to a signi�cant improvement

in the accuracy of the wind measurements provided by the VHF pro�ler.

The last contribution, given by Volker Lehmann, discussed the results of the evaluation
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of two advanced spectral processing algorithms (NCAR Improved Moment Algorithm

- NIMA and Control, Acquisition and Signal Processing Enginefor Radar - CASPER)

at Lindenberg. Somewhat surprisingly, the long term evaluation has shown mixed

results. There are some problem cases like ground clutter contamination and station-

ary RFI, which are handled much better by the advanced methodsthan by standard

processing. On the other hand, cases were observed where standard processing is su-

perior to the new algorithms. If this was an indication of a methodological problem of

the particular algorithm or just an implementation problemremained unclear. Clear,

however, was the observation that those methods which startwith the Doppler spec-

trum could not resolve problems with instationary clutter contamination, like migrating

birds.

4.3.1.1 Discussion and recommendations

In between and especially after the presentations, there was plenty of time for detailed

discussion between the experts. A few points are summmarized below:

� There is a need for systematic investigations of the cluttercontaminations. How

often is clutter present in the data and how important is it todeal with "the last 5

%" ?

� It is unlikely, that most of the problems can be solved withina short time -

research is not �nished and even then, the need for implementation and testing

will remain. Nevertheless one should attempt to focus on obvious real-problems

and try to demonstrate signal processing advancements for particular systems.

� Given the complexity of the wind pro�ler technology, especially the growing

capabilities of the processing software, there is an urgentneed for support to

those pro�ler users who do not have their own research and validation resources.

WINPROF could provide a framework for this task.

� For educational purposes, a gallery of examples of different clutter contami-

nations should be prepared to help the users to recognise those. Furthermore,

suggestions for proper system siting and processing shouldbe provided.
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� An ef�cient validation of algorithms requires with necessity a de�nition of com-

mon data formats for the pro�ler standard products (I/Q-timeseries, Doppler

spectra, moments). This would signi�cantly reduce coding efforts.

� The currently used BUFR-format for data exchange should be revised to contain

more information about the used signal processing and quality control.

� Simulation based data sets should be developed to serve as standards for algo-

rithm validation (testbeds).

A few of these recommendations can perhaps only hardly be realized (standard data

formats), others require some longer research work (systematic clutter investigations,

further signal processing development, simulation based data sets). However, it should

be the primary goal of WINPROF to monitor these developments,to test and validate

new algorithms provided by the systems manufacturers and toprovide expertise and

training to member countries.

4.4 Expert missions etc.

4.4.1 Expert mission to Hungary

The Programme Manager and Tim Oakley of the UK MetOf�ce visited OMSZ in Bu-

dapest, Hungary, from February 18-20. OMSZ has purchased two wind pro�ler radars

in Summer 2003 and it is planned to integrate these systems inCWINDE. Moreover,

OMSZ has expressed its interest in participating in WINPROF,if the Programme is

extended.

The data exchange was discussed at a meeting with OMSZ President Dr Ivan Mer-

sich. This was later detailed in a discussion with data exchange specialists at OMSZ.

In addition, 4 Talks were given at the OMSZ Headquarter aboutWINPROF and the

CWINDE network as well as about national activities in Germanyand the UK.

Two days were used to visit the wind pro�ler at Budapest-Lorinc and Szeged. The data

were discussed with the pro�ler operators and some recommendations could be given
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in terms of sampling and processing settings.

4.4.2 Expert mission to Austria

Austrocontrol is operating three 1.28 GHz wind pro�ler radars for aviation support

at the airports of Vienna, Salzburg and Innsbruck. Wind datafrom these systems are

provided to CWINDE and are subject to quality monitoring by Numerical Weather

Prediction Centres. Evaluation of these monitoring resultshad indicated quality issues

with all three systems: Statistical comparison with NWP models showed unexpected

large biases and standard deviations from these three systems that can not only be

explained by problems of orographic representativity in the NWP models.

One of the main objectives of the EUMETNET WINPROF Programme is the im-

provement of data quality of the CWINDE network. The Chairman ofthe WINPROF

Working Group 1 therefore sent a letter to the head of Austrocontrol asking for his

approval to further investigate this problem at the sites. Austrocontrol reacted with a

very positive attitude to that proposal and it was agreed at the WINPROF Advisory

Committee meeting in Helsinki that both the Chairman of WG1 and the Programme

Manager should travel to Austria in April for an expert discussion with the responsi-

ble operators of the Austrian pro�lers. The main goal of thisvisit was to check the

performance of the three Austrian wind pro�lers directly atthe sites.

This expert mission took place from April 14 to April 16, 2004. Dominique Ruf�eux

and Volker Lehmann were welcomed by the Austrian delegate toWINPROF, Andreas

Lanzinger who accompanied the visitors during the three days.

The visit at the three wind pro�ler sites in Austria revealedsome obvious problems

with the instruments. Experience with similar systems leadto the conclusion that the

three wind pro�lers are not performing as one would expect. This con�rms the results

obtained by the NWP monitoring.

The following points were suggested:

1. The wind pro�ler hardware needs to be checked, especiallythe antenna subsys-

tem. There is clear indication of an antenna problem at Vienna and evidence for
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likely problems at Salzburg and Innsbruck.

2. It is strongly recommended to use only one con�guration for all systems, with

rather conservative parameters settings similar to the proposed ones.

3. The wind pro�ler maintenance should be based on a regular monitoring of both

hardware parameters and also on data availability and quality. Spectral data

should be saved regularly.

4. The sites at Salzburg and Innsbruck are potentially proneto ground clutter due

to the surrounding mountains. If the antenna is checked ok and the ground clut-

ter situation still remains the same then it is recommended to perform a sys-

tematic investigation of the ground clutter return characteristics for all antenna

beams with a special setting to avoid second trip echoes (range aliasing) from

the mountains.

4.4.3 Attendance of CWINDE Hub Manager at OPERA meeting

in Warsaw

The CWINDE manager Myles Turp took part in the OPERA meeting heldfrom April

13-16 at IMGW in Warsaw, Poland. A presentation on WINPROF andthe CWINDE

Hub was given, including a more general overview of the WINPROF Programme and

additional focus on on the CWINDE website. It was announced that the CWINDE

hub could be used to process wind data from all countries participating in OPERA.

However, it was also apparent that some countries are unableto release their data due

to communication or security issues or are not yet in a position to create VVP/VAD

products.

The Hub manager also joined OPERA WG2 (Software and Services) as a spectator.

The meeting was found very useful because it gave more contacts in the weather radar

area and hopefully created a better liaison between WINPROF and OPERA.
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4.4.4 Attendance of the WG1 chairman at the CEPT ECC SE-39

meeting in Biel

The two-day meeting was organized by the Swiss OFCOM at Biel (Switzerland), from

July 28-29, 2004. Members from the OFCOM of France, United Kingdom, Germany,

Finland, and Switzerland were present as well as representatives of Galileo, Alcatel,

and Vaisala. The EUMETNET community was represented at the ECC SE39 meeting

by Dominique Ruf�eux. A total of 12 people were present.

The meeting consisted on two main parts : a �rst one dealing with general considera-

tions related to radars, and the second one with the compatibility and sharing of wind

pro�ler radars with the Radionavigation satellite service in the band 1270-1295 MHz

(in particular GALILEO).

After presentation and discussion of the input documents, the draft version of the SE39

report on "Compatibility and sharing of wind pro�ler radars with the radionavigation

satellite service in the band 1270-1295 MHz" was discussed in details. The conclu-

sions and recommendations of the report are the following (text extracted from the

report):

The report has shown that the presently planned Galileo signals will impact wind pro-

�ler operations at 1290 MHz. Without some form mitigation most WPRs, and partic-

ularly those operating to stringent meteorological requirements, will no longer ful�l

their function. Five mitigation techniques are described.For each, their performance

and implementation cost have been estimated. It is recommended that the Galileo op-

erator or system developers liaise with WPR manufacturers and operators to establish

the most appropriate mitigation technique to apply to WPR perhaps on an individual

basis. Only in this way can WPR operations be assured once transmissions start from

the strategically important Galileo system.

The next SE39 meeting will be organized in December 2004 or inJanuary 2005. It is

mandatory, that EUMETNET provides further input to SE-39.
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Conclusions and Recommendations

The WINPROF project has dealt with the operational networking of existing wind

pro�ler radars in Europe. Additionally, wind pro�le products determined by weather

radars have been integrated as well. The main result of WINPROF was the continued

operation of the necessary network hub infrastructure at the UK MetOf�ce, including

its further development. The network hub collects wind pro�ler data in real-time and

makes it available to different users through the GTS, mainly to Numerical Weather

Prediction (NWP) centres like, for instance, ECMWF. It includes also facilities to dis-

play the data on the Internet in real time. Most importantly,the hub disseminates NWP

monitoring feedback to the wind pro�lers system operators,which has shown to be a

very useful means of estimating the actual data quality of the particular installations.

It was again con�rmed, that data quality is aconditio sine qua nonefor operational

useability of these remote sensing systems. However, this simple demand is not easily

achievable - given the heterogenous structure of the CWINDE network. While some

systems provide high quality data on a regular basis along with a high system avail-

ability, others do not meet the quality criteria set forth bythe end user. There were

mainly two reasons for insuf�cient data quality identi�ed:

� Non-optimal sampling and signal processing settings, especially in view of local

challenges (like clutter).

� Insuf�cient system maintenance and technical system monitoring (of system key

parameters).

47
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Apparently it is not suf�cient to just purchase a system and operate it as a "black box",

without continuing efforts in system monitoring and maintenance. The latter requires

a degree of expertise that is often available in a research setting, but not necessarily

in the observational branches of operational meteorological services. An ef�cient and

successful operational use of wind pro�lers can thus be a considerable challenge for

non-research oriented end users. Given the personal and �nancial constraints that most

European services have to face, EUMETNET could be the framework for providing

this expertise.

The proposal of WINPROF is to continue the Programme in a second phase

(WINPROF-II). The main goal is again to improve the overall usability of wind pro-

�ler data for operational meteorology, which necessarily requires a better data quality,

at least for some pro�ler sites. WINPROF-II should also provide support and exper-

tise to both pro�ler operators and end users. The network hubwill continue to be the

mainstay of the CWINDE network. Eventually, WINPROF-II shall focus on a com-

plete integration of those wind pro�ler radars into EUCOS, that are considered to be

operational in terms of purpose of use, data quality and maintenance policy.

The follow-on programme itself can be divided in 4 logical sub-projects, each consist-

ing of a number of tasks (which will be outlined below):

1. Operation of CWINDE network hub.

2. Work on data quality improvements.

3. User communication and liaison with other bodies.

4. Management

Ef�cient networking, data provision to the users and quality monitoring of the hetero-

geneous CWINDE network requires a central network facility, the so-calledCWINDE

pro�ler network hub . The hub will continue to be the core element for WINPROF-

II. Operation, maintenance and further development requires �nancial resources for a

technical of�cer at the hub as well as for appropriate hardware and software upgrades.

The main tasks for the hub should include:
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� To maintain the necessary computing infrastructure for data exchange, decod-

ing, processing of performance parameters (availability statistics, comparison

statistics), data storage and web graphics.

� To liaise with newly established wind pro�ler sites to test and establish links for

the data from the site into the meteorological data bases. Tomaintain these con-

tacts will help optimizing the provision of wind measurements for operational

use within Europe.

� To provide a system quality evaluation service to pro�ler operators (regular sy-

stem summary reports, as opposed to the web page displays) toindicate prob-

lems with newly introduced systems as well as with established systems.

� To maintain and further develop the formats for data exchange. COST-76 has

prepared a BUFR code for the GTS exchange of wind pro�ler datawhich �ts

to all pro�ler types. These BUFR code tables have been co-ordinated with the

United States and CBS has incorporated the newly developed code tables for

wind pro�ler data into the WMO BUFR standard.

� In addition to existing instruments, new pro�lers installed in the EUMETNET

member countries shall be included in the data exchange.

Data quality turned out to be very heterogeneous in the existing CWINDE pro�ler

network. It is thus not only of crucial importance to monitorthe data quality of these

systems and to provide the operators with feedback but also to identify reasons for

insuf�cient data quality and work on improvements. Speci�cevaluation during WIN-

PROF has shown that basically two areas require action:

First, sampling and processing should be harmonized in the CWINDE network. It

should always be possible to make some rather general recommendations for sampling

and signal processing, while other aspects can still be site, application and user spe-

ci�c. WINPROF-II would be the right body to give this kind of recommendations.

Thus it is necessary to formulate respective standards and guidelines.

Second, the systems need to be maintained properly. While this is �rst and foremost

in the responsibility of the operating agency, a common knowledge base on speci�c
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problems would be helpful, especially for new pro�ler installations. There is also a

need to provide coherent information on pro�ler system performance to manufacturers.

Also, the technology itself will further be developed by theresearch community and

the commercial manufacturers. However, not all users of wind pro�ler radar systems

do have suf�cient resources to evaluate those instrument improvements, like, for ex-

ample, advanced online-processing software. They will, however, become available in

the future and WINPROF-II should provide expertise and recommendations on these

questions. Past experience has shown that an operational use of wind pro�lers requires

a rather conservative approach on the implementation of advertised system improve-

ments, meaning that those have to be convincingly proven andtested beforehand. To

achieve these goals ef�ciently and to avoid unnecessary overhead, part of the work

should be assigned to experts already working in the �eld. Speci�c support could be

organized through dedicated expert missions to individualpro�ler sites. This would

utilize the expertise of experienced pro�ler operators to provide specialized advice on

pro�ler system problems. Such expertise is usually not available at a new wind pro�ler

site.

It is also found mandatory that WINPROF-II nourishes a goodcommunication with

the users of wind pro�ler data , in particular with the NWP community. This can, at

least in part, be achieved through the development of a comprehensive web site that

describes wind pro�ling in general and the activities of theEUMETNET project in

particular. Users could �nd more background information onthe CWINDE network

there.

In the future European composite upper air observing network wind pro�ler radar

could play an important role by delivering high resolution wind pro�les from data

sparse areas. It should thus be considered that at least partof the CWINDE network

operation is shifted to be managed under the auspices of EUCOS. Any proposal for the

installation of new pro�lers needs therefore to be discussed with EUCOS, as EUCOS

has the task to perform a design review for the European aerological network, in partic-

ular with regard to the inclusion of radar technology (wind pro�lers and weather radar

winds). The last year of the WINPROF-II action could be a transitional phase toward

an integration of operational wind pro�ler systems into EUCOS. This would require

an evaluation of the performance of all systems based on NWP monitoring results and
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a review of the individual systems operating policy.

Weather radar derived vertical wind pro�les are increasingly being transmitted to

CWINDE, for the sake of quality monitoring and web display. Thus it will be im-

perative to co-operate with OPERA on all practical aspects ofthis data exchange.

Last but not least, the general trend in the development of ground based remote sensing

systems is toward integrated pro�ling stations, that measure not only wind but also

temperature, humidity, cloud parameters and other elements. While this continues

to be a formidable research and development task which in Europe is pursued in the

COST-720 action, it is obvious that wind pro�lers will be the key component for wind

sounding. Therefore, liaison with the COST-720 action is considered to be necessary

and fruitful.

Another issue that needs attention is the status of wind pro�ler frequency allocations,

especially near 1.29 GHz. Here, interferences between windpro�lers and the envis-

aged European Radionaviagation Satellite System (RNSS) Galileo are likely and need

to be considered. Therefore a close liaison with EUMETFREQ and co-operation with

national frequency management authorities is required.

WINPROF-II, as every EUMETNET Programme should be run by a Responsible

Member providing aProgramme Manager who will be responsible to deliver the

necessary results. He will organize and co-ordinate the meetings and report to PB-

OBS. The project shall have an Advisory Committee which will have one meeting per

year.
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Table 5.1: Table of CWINDE wind LT pro�lers
Country Location lat. long. Fixed or mobile mode freq. Wind min. antenna power use funds status

method

system name (� ) N=+ (� ) E=+ (F/M) cf Key (MHz) cf Key vert. res.(m) type b/w (� ) size gain peak (kW) mean (kW) cf Key cf Key cf Key

(m) (dB)

Austria

LAP-3000 Vienna 48,13 16,55 F LT 1280 DBS 50 MPA 6 2.7x2.7 29 0,8 0,06 AIR COM CON

LAP-3000 Innsbruck 47,16 11,23 F LT 1280 DBS 50 MPA 6 2.7x2.7 29 0,8 0,06 AIR COM CON

LAP-3000 Salzburg 47,47 13,00 F LT 1280 DBS 50 MPA 6 2.7x2.7 29 0,8 0,06 AIR COM CON

France

Degreane Nice 43,65 7,2 F LT 1274 DBS 75 WIR 9 2.2x2.2 27 3,5 AIR NMS CON

Degreane Marignane 43,26 5,13 F LT 1280 DBS 75 WIR 9 2.2x2.2 27 3,5 AIR NMS CON

Germany

LAP-3000 Lindenberg 52,21 14,13 F LT 1290 DBS 100 MPA 6 2.7x2.7 29 0,8 0,06 REA NMS CON

Hungary

Degreane Budapest 47,43 19,18 M LT 1290 DBS 50 WIR 8 2.0x2.0 25 3,5 0,17 MET NMS CON

LAP-3000 Szeged 46,25 20,1 F LT 1290 DBS 60 MPA 6 2.7x2.7 29 0,6 0,1 MET NMS CON

Italy

LAP-3000 L Aquila 42,42 13,65 F LT 1290 DBS 200 MPA 9 3.0x3.0 25 0,5 0,1 REA UNI CON

Netherlands

LAP-3000 Cabauw 51,95 4,88 F LT 1290 DBS 100 MPA 6 2.7x2.7 29 0,5 0,08 MET NMS CON

Switzerland

LAP-3000 Payerne 46,82 6,93 F LT 1290 DBS 60 MPA 6 2.7x2.7 29 0,8 0,06 MET NMS CON

United Kingdom

LAP-3000 Camborne 50,22 -5,33 F LT 915 DBS 60 MPA 6 2.7x2.7 29 0,8 0,06 MET NMS CON

LAP-3000 Wattisham 52,07 0,58 F LT 1290 DBS 60 MPA 6 2.7x2.7 29 0,8 0,06 MET NMS CON

LAP-3000 Dunkeswell 50,87 -3,23 F LT 1290 DBS 100 MPA 6 2.7x2.7 29 0,8 0,06 MET NMS CON

LAP-3000 South Uist 57,21 -7,22 F LT 915 DBS 100 MPA 6 1.7x1.7 25 0,8 0,06 MET NMS CON



Table 5.2: Table of CWINDE ST wind pro�lers
Country Location lat. long. Fixed or mobile mode freq. Wind min. antenna power use funds status

method

system name (� ) N=+ (� ) E=+ (F/M) cf Key (MHz) cf Key vert. res.(m) type b/w (� ) size gain peak (kW) mean (kW) cf Key cf Key cf Key

(m) (dB)

France

CRA Lannemezan 43,08 0,22 M ST 45 DBS 375 COA 5,6 64x64 30 5 0,8 REA UNI STU

(Nat.Res.Net.)

LAMP-OPGC Clermont-Ferrand 45,7 3,1 M ST 45 DBS 375 COA 5,6 64x64 30 5 0,8 REA UNI CON

(Nat.Res.Net.) RASS

Meteo-France La Ferte Vidame 48,62 0,92 F ST 52,05 DBS 500 YAG 6,5 73 dia 78,5 18 3,6 MET NMS CON

Operational 375

Germany

LAP-16000 Lindenberg 52,21 14,13 F ST 482 DBS 250 COA 3 13x13 34 16 1,6 MET NMS CON

RASS

LAP-16000 Ziegendorf 53,31 11,84 F ST 482 DBS 250 COA 3 13x13 34 16 2,4 MET NMS CON

RASS

LAP-16000 Nordholz 53.46 08.40 F ST 482 DBS 250 COA 3 13x13 34 16 2,4 MET NMS CON

RASS

ALWIN Radar Andenes 69,28 16,02 F MST 53,3 DBS 150 YAG 6,5 52x52 29 150 6 REA UNI CON

Italy

VHF Radar Rome 41,83 12,64 F MST 65 DBS 223 YAG REA GOV STU

Sweden

Kiruna Kiruna 67,88 21,1 M MST 52 DBS/I 300 YAG 50x50 72 REA UNI CON

United Kingdom

NERC Radar Aberystwyth 52,4 -4 F MST 46,5 DBS 150 YAG 3,3 110 x110 36 160 0,06 MET UNI CON

Facility

LAP-12000 South Uist 57,21 -7,22 F ST 64 DBS 150 YAG 7 33X33 29 60 6 MET NMS CON



� Mode of operation

MST Mesosphere-Stratosphere-Troposphere Radar

ST Stratosphere-Troposphere Radar

LT Lower Troposphere Radar

RASS Radio-Acoustic Sounding System

� Method of wind measurement

DBS Doppler-Beam Swinging

SAD Spaced Antenna Drift

I Interferometry

� Antenna type

DIS Dish

COA Coaxial-collinear array

YAG Yagi-Array

MPA Microstrip phased array

WIR Wire

� Primary system use

REA Research

MET Operational Meteorology

AIR Airport operation support

� Funding

UNI University

NMS National Meteorological Service

GOV Governmental Agency

� System operating status

CON System operated continuously

STU Study Campaigns



Wind pro�ler maintenance policy in Austria

Date 24.3.2004

Country/Organisation: Austro Control

System(s): 3 wind pro�lers Vaisala LAP-3000 (Vienna, Salzburg,Innsbruck)

Completed by: Andreas Lanzinger (MET) + Markus Kraft (TEC)

Procurement Spec-

i�cation For operational purposes with aviation application

Fault Diagnostic
Meteorological: Daily subjective diagnostics (plausibility, comparison with spot winds from hills,

pilot reports) by aviation forecasters CWINDE data monitoring

Technical: remote data display monitoring (daily)

Maintenance

Daily monitoring of remote displays by operational technicalstaff. Weekly checks at pro�ler

sites: software (processes, disc space, network state, etc.); Monthly checks at pro�ler sites: visual

inspection of all components. Quarterly check of antennas, cleaning of radom, test of continuous

electricity supply

Spares

� 1 Radar Controller Board

� 1 Integrator Board

� 1 Radar DSP Board

� 1 Ethernet Board

� 1 Monitor Remote Board

� 1 L/O Modulator Module

� 1 Blanker Module

� 1 IF Detector Module

� 1 Matched Bessel Filter Module

� 2 Delay Relay Block

� 1 X-Y Relay Block

� 1 2-Way Divider/Combiner

� 1 3-Way Divider/Combiner

� 1 Final Ampli�er

Service Level

Agreements (SLA)

Other information



Wind pro�ler maintenance policy in The Netherlands

Date 15.04.2004

Country/Organisation: KNMI

System: 1 wind pro�lers Vaisala (former Radian) LAP-3000 (Cabauw)

Completed by: Henk Klein Baltink

Procurement Spec-

i�cation
System procured as research system for atmospheric boundarylayer research in Cabauw. To-

gether with system several recommended spare parts were procured from Radian.

Fault Diagnostic

Daily visual inspection of wind and RASS temperature output.Visual inspection of system dur-

ing visits to Cabauw. Technical expertise is still with research department, e.g. diagnostics of

problems. Technical support and maintenance is performed by Measurement Systems and In-

frastructure section of KNMI.

Maintenance
Since one year the system is part of a general SLA for the Cabauw site. Before maintenance was

performed on request initiated by the Research section. Relay switches are replaced once every

4-5 years.

Spares

� 1 Final ampli�er

� 1 Antenna panel

� Relay switches

Service Level

Agreements (SLA)
Internal SLA, no SLA with manufacturer

Other information



Wind pro�ler maintenance policy in Switzerland

Date 19.03.2004

Country/Organisation: MeteoSwiss

System(s): Vaisala LAP-3000 (1290 MHz) @ Payerne, Digital IF + Vaisala LAP-3000 (1290 MHz), mobile system, joint venture

DWD-MeteoSwiss both with LAPXM software

Completed by: Heinz Berger and Dominique Ruf�eux

Procurement Spec-

i�cation System at Payerne for demonstration purpose, Mobile system for research purpose.

Fault Diagnostic Weekly visual inspection, daily (workdays) inspection/analysis of consensus data and if problem

or unusual behaviour, check of spectral and moment data.

Maintenance Mainly by MeteoSwiss staff, if necessary with Vaisala or other external assistance.

Spares

No spares for the Digital IF version, for the older mobile system:

� 1 PC and acquisition/control cards + DSP32C card

� 1 Final ampli�er

� 1 Receiver

� 1 Interface

� some relays and power divider, cables, connectors

Service Level

Agreements (SLA)
MeteoSwiss internal SLA agreement, no current SLA with manufacturer.

Other information Full set of wind pro�ler test equipment is available.



Wind pro�ler maintenance policy in the UK (LT systems)

Date 18.03.2004

Country/Organisation: MetOf�ce

System Vaisala LAP3000 at Camborne (915), Dunkeswell (1290) and Wattisham (1290)

Completed by: Tim Oakley

Procurement Spec-

i�cation
Systems procured as demonstration network and thus no long-term maintenance considered. Ad-

ditional spares procured later to satisfy module replacementpolicy.

Fault Diagnostic

Eye-ball inspection of systems during, 6 monthly visits. Rely on data monitoring (CWINDE

products) to identify problems with the systems. Operations (network managers) responsible for

1st line fault diagnostics (i.e. missing and spurious data).Development retains technical expertise

to resolve wind pro�ler system problems and more in-depth diagnostics (i.e. spectra). Contact

Vaisala if issue cannot be resolved.

Maintenance

Operational technicians supported by Development expertise is 1st line of support. Module re-

placement. Faulty equipment returned to Vaisala for repair orreplacement. Vaisala Engineer

emergency visit if fault cannot be resolved by Met Of�ce.

Spares

No spares for the Digital IF version, for the older mobile system:

� 1 processor + control cards (for complete network).

� 2 Final Ampli�ers (1 and 1290MHz and 1 at 915MHz).

� 2 Receivers (1 at 915MHz and 1 at 1290MHz).

� 1 Interface (for complete network).

� 2 Phase shifters (915MHz and 1290MHz) used to replace and refurbish, 3 yearly.

� Various base components as recommended by Vaisala.

Service Level

Agreements (SLA)

Internal SLA to maintain 90% availability. Wind data assimilated. No current SLA with manu-

facture. Future proposal with Vaisala likely to be a software SLA and hardware replace/repair as

required.

Other information



Wind pro�ler maintenance policy in the UK (ST systems)

Date 18.03.2004

Country/Organisation: MetOf�ce

System: Vaisala LAP12000 at South Uist

Completed by: Tim Oakley

Procurement Spec-

i�cation

Procurement speci�cation required a 10 year spares and maintenance policy. Policy should only

require 2 technical visits per year. Downtime should be minimised with an appropriate spares

base and where possible the system should run with adowngradedperformance.

Fault Diagnostic

Eye-ballinspection of systems during 6 monthly visits. Record system component details ( i.e.

transmitter currents) at each visit to enable long-term performance analysis. Rely on data mon-

itoring (CWINDE products) to identify problems with the systems. Operations (network man-

agers) responsible for 1st line fault diagnostics (i.e. missing and spurious data). Development

retains technical expertise to resolve wind pro�ler systemproblems and more in-depth diagnos-

tics (i.e. spectra). Contact Vaisala if issue cannot be resolved.

Maintenance

Operational technicians supported by Development expertise is 1st line of support. Module re-

placement. Faulty equipment returned to Vaisala for repair orreplacement. Vaisala Engineer

emergency visit if fault cannot be resolved by Met Of�ce.

Spares A complete set of spares is available for all main components of the system. As recommended

by Vaisala. System is also able to operate with 1 transmitter not working.

Service Level

Agreements (SLA)

Internal SLA to maintain 90% availability. Wind data assimilated. No current SLA with manu-

facture. Future proposal with Vaisala likely to be a software SLA and hardware replace/repair as

required.

Other information
Operational maintenance policy is yet to be de�ned. System currently under the 1 year manufac-

turer's warranty. A long-term support contract is yet to be agreed with Vaisala.



Wind pro�ler maintenance policy in Germany

Date 16.07.2004

Country/Organisation: Deutscher Wetterdienst

System(s:) 1 Vaisala LAP-3000 at 1290 MHz (Lindenberg), 4 Vaisala LAP-16000 at 482 MHz (Lindenberg, Ziegendorf, Nord-

holz, Bayreuth1.)

Completed by: Volker Lehmann

Procurement Spec-

i�cation

Procurement of one system in 1993 (1290 MHz at Lindenberg) forresearch, one system in 1996

(482 MHz at Lindenberg) for demonstration and three 482 MHz systems for operations (2003

Ziegendorf, 2004 Nordholz, 2005 Bayreuth). Speci�cation for operational systems required a 15

year (after date of �nal acceptance) spares and maintenance policy. Policy should only require

2 technical visits per year. Downtime should be minimised with an appropriate spares base and

where possible the system should run with adowngradedperformance.

Fault Diagnostic

Only operational systems: Remote monitoring of almost all technical system parameters using

pro�ler monitor and database. Two year on-site visits for antenna testing (AMAS) and inspection

of system.

Meteorological check of pro�le data (wind and virt. temperature) against German Local Model

- monthly statistics, further monitoring by CWINDE. Daily inspection of pro�le data, more de-

tailed diagnostics (spectra, time series) if necessary. Availability statistics and statistical consis-

tency checks.

Maintenance
Operational technicians supported by MOL expertise is 1st line of support. Module replacement.

Vaisala and/or FTK engineer emergency visit if fault cannot be resolved by DWD.

Spares

� 12 spare antenna elements (CoCo) at the respective site, stored below array, pressurized

� TX modules TBD

� RX modules TBD

� Computer TBD

Service Level

Agreements (SLA)
Internal SLA to maintain 95% availability. Future SLA with manufacturer after warranty period.

Other information
Operational maintenance policy is yet to be de�ned. Systems currently under the 2 year manu-

facturer's warranty. A long-term support contract is yet tobe agreed with Vaisala.

1Procurement in 2005



Wind pro�ler frequency licensing in Austria

Date 18.5.2004

Organisation: Austro Control

System(s): 3 wind pro�lers Vaisala LAP-3000 (Vienna, Salzburg,Innsbruck)

Completed by: Markus Kraft (TEC)

Relationship with

National RF Ad-

ministration

RF License status

� Innsbruck: 1280MHz quasi-permanently ("until further notice"), they need not be re-

newed every year

� Salzburg: 1280MHz quasi-permanently ("until further notice"), they need not be re-

newed every year

� Vienna: 1280MHz quasi-permanently ("until further notice"), they need not be renewed

every year

Other information

Wind pro�ler frequency licensing in The Netherlands

Date 15.4.2004

Organisation: KNMI

System(s): 1 Vaisala LAP-3000 (Cabauw)

Completed by: Henk Klein Baltink

Relationship with

National RF Ad-

ministration

� Direct contact with NL frequency allocation authorities

� Attendance at WRC, EUMETFREQ and WMO meetings

RF License status Frequency license based on non-interference at 1290 MHZ, renewed yearly

Other information



Wind pro�ler frequency licensing in Switzerland

Date 19.3.2004

Organisation: MeteoSwiss

System(s): 2 wind pro�lers Vaisala LAP-3000 at 1290 MHZ, (Payerne and mobile system)

Completed by: Heinz Berger and Dominique Ruf�eux

Relationship with

National RF Ad-

ministration
Direct contact with regulatory organisation Swiss FederalOf�ce of Communications (OFCOM)

RF License status
Temporary licenses on a yearly base, one for the Payerne site (allocated), one for the mobile

system for use all over Switzerland (requested).

Other information No transmit signal coding is allowed in Switzerland.

Wind pro�ler frequency licensing in Germany

Date 17.8.2004

Organisation: DWD

System(s): 3 (4) wind pro�lers Vaisala LAP-16000 at 482 MHZ, Lindenberg, Ziegendorf, Nordholz, (Bayreuth), 1 wind pro�ler

Vaisala-LAP-3000 at 1290 MHz, Lindenberg

Completed by: Volker Lehmann

Relationship with

National RF Ad-

ministration
Direct contact with regulatory organisation Regulierungsbehörde für Telekom und Post (RegTP)

RF License status
Temporary (experimental) licenses valid for two years, extension necessary, secondary allocation

on a no-interference basis

Other information



Wind pro�ler frequency licensing in the UK

Date 18.3.2004

Organisation: UK MetO

System(s): 2 wind pro�lers Vaisala LAP-3000 at 1290 MHz, (Dunkeswell, Wattisham), 2 wind pro�lers Vaisala LAP-3000 at

915 MHz (Camborne and South Uist), 1 wind pro�ler Vaisala LAP-12000 at 64 MHz (South Uist), Aberystwyth MST

radar at 45 MHz

Completed by: Tim Oakley

Relationship with

National RF Ad-

ministration

� Direct contact with regulatory organisation Swiss FederalOf�ce of Communications

(OFCOM)

� In total one person year required to manage, monitor and attendmeetings.

� Attendance at WRC and WMO meetings

RF License status

� Aberystwyth : 45MHz. Permanent site speci�c licence in UK PFAT. Secondary alloca-

tion no interference basis.

� Camborne : 915MHz. Permanent site speci�c licence in UK PFAT. Secondary allocation

no interference basis. No longer a MOD frequency, thus problem if system is moved!

� Dunkeswell : 1290MHz. Permanent site licence in agreed freq.band. Primary alloca-

tion. Galileo issue in future

� South Uist : 64MHz. Permanent site speci�c licence in UK PFAT.Secondary allocation

no interference basis.

� South Uist : 915MHz. Temporary licence for 1 year. No longer a MOD frequency, thus

problem if system is moved!

� Wattisham : 1290MHz. Permanent site licence in agreed freq. band. Primary allocation.

Galileo issue in future.

Other information Plans to licence and pay for all spectrum occupation in the UK!


