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ASSESS THE CURRENT AND POTENTIAL CAPABILITIES OF WIND PROFILERS FOR THEIR USE IN THE WMO INTEGRATED GLOBAL OBASERVING SYSTEM
Results of the LUAMI Campaign
(Submitted by Volker Lehmann) 

	Summary and Purpose of Document
The document presents a summary of the results achieved from the LUAMI 2008 campaign carried out by the Deutscher Wetterdienst, which focussed on improvements of radio soundings and on intercomparisons of active and passive ground based remote sensors. 



ACTION PROPOSED

The meeting is invited to review the results of the LUAMI-2008 campaign with a view of providing guidance and standards to Members.
Reference:
Proceedings of the 8th International Symposium on Tropospheric Profiling, 19–23 October, Delft, The Netherlands. Edited by A. Apituley, H.W.J. Russchenberg, W.A.A. Monna, ISBN 978-90-6960-233-2
Results of the LUAMI campaign

The goal of the LUAMI-2008 campaign, which was organized at the Lindenberg Observatory of the Deutscher Wetterdienst in the fall of 2008 was focussed on improvements of radio soundings and on intercomparisons of active and passive ground based remote sensors. With respect to the latter, the following results can be reported (summaries taken from the Proceedings of the 8th International Symposium on Tropospheric Profiling, 19–23 October, Delft, The Netherlands. Edited by A. Apituley, H.W.J. Russchenberg, W.A.A. Monna, ISBN 978-90-6960-233-2, with minor editorial changes):

a) Microwave Radiometer Network

A temporary network of eight passive microwave profilers (MWP) was established to demonstrate the capabilities of these systems under quasi-operational conditions. The comparability of observations is an essential precondition for any applications, both in climatology and numerical weather forecasting. To evaluate the profiler network, a comparison with the DWD NWP model COSMO-EU and GPS-derived Integrated Water Vapor (IWV) data has been performed to validate the measurements from all participating sites. It could be shown that MWP are capable of continuously providing reliable information of the atmospheric state. Mean deviations of IWV between MWP data and COSMO-EU have been found to range between -0.340 cm and 0.150 cm for the 8 instruments used in this particular investigation. The IWV Bias between MWP and GPS ranges between -0.165 and 0.111 cm for a subset of 5 MWP. Furthermore, a model-based regression method was proposed to produce comparable results at different observation sites. 

Details can be found in: 

· Jürgen Güldner, A. Christoph, D. Engelbart, M.E. Ferrario, C. Heret, U. Löhnert, F. Madonna, D. Ruffieux, Ch.L. Wrench, Y. Zoll:  Towards the comparability of microwave observations: Results from a temporary profiler network during the WMO campaign LUAMI in November 2008, 

http://cerberus.rivm.nl/ISTP/data/art161.htm 
b) Raman Lidar measurements vs. Model

In an extensive study, the remote sensing observations of the water vapour Raman lidar RAMSES were compared with the routine DWD water vapour forecasts. A number of conclusions can be drawn. First, the general humidity patterns are reproduced rather well in the models. Second, the observed water vapour variability shows clear information that can be used for future model improvements. Third, for November 2008 the comparison of monthly lidar measurements with radiosonde, microwave profiler and model data shows good overall agreement. Specifically, there is a good agreement between the radiosonde and the lidar profiles. The microwave profiles have a larger spread. The comparison with modelled data indicates that the COSMO-EU water vapour is more mixed/smoothed than the COSMO-DE water vapour. The difference between the lidar and the COSMO-DE model can be as large as 2 g/kg.

Details can be found in: 

· Franz H. Berger, J. Reichardt, J. Güldner, C. Heret, M. Koehler, O. Stiller, Dirk A.M. Engelbart: Comparison of simulated Water Vapor Profiles using RAMSES Raman lidar data
http://cerberus.rivm.nl/ISTP/data/art105.htm
c) Intercomparison of airborn water vapor DIAL measurements with ground based instruments

Within the framework of the 'Lindenberg campaign regarding an Upper-Air Methods Intercomparison' (LUAMI), an intercomparison of water vapor profile measurements between ground based lidars and radiosondes with an airborne differential absorption lidar (DIAL) were performed. On 17. October 2008 the DLR Falcon aircraft carried out a flight over middle Europe with overpasses of the ground based observatories located at Payerne (MeteoSwiss, Switzerland), Bilthoven (RIVM, Netherlands), Lindenberg (DWD, Germany) and Zugspitze (IMK, Germany). The aircraft was equipped with DLR's new four-wavelength water vapour DIAL WALES and a coherent wind lidar operating at 2-µm wavelength. On this day, the water vapour field over the probed region showed a highly non-standard vertical distribution with a very dry layer at about 3 km altitude, most probably originating from a stratospheric intrusion. This gave an excellent opportunity to compare RAMAN lidar, DIAL and radiosonde measurements under conditions far from the standard profile. A detailed quantitative comparison of the airborne measurements with the ground-based profiling is still pending. Besides calibration issues the main problem is to ensure an optimal matching of the probed airmasses. This is not trivial, as the averaging time is on the order of 30 s to 60 s for the airborne instrument but typically 10 min to 60 min for the ground based systems.

Details can be found in: 

· M. Wirth, A. Fix, G. Ehret, J. Reichardt, R. Begbie, D. Engelbart, H. Vömel, B. Calpini, G. Romanens, A. Apituley, K. M. Wilson, H. Vogelmann, T. Trickl Airborne Water Vapour DIAL Measurements with Ground Based Remote Sensing and Radiosondes within the Framework of LUAMI 2008

http://cerberus.rivm.nl/ISTP/data/art107.htm
d) Validation of Long Range Wind Lidar

LEOSPHERE recently developed a new generation long range compact, eye safe and portable wind Lidar capable to fully determine the local wind field in real time in the planetary boundary layer. The system took part of LUAMI campaign in Lindenberg, Germany, from November 2008 to January 2009 with the objective of validating the performance and to benchmark the new system against a co-located 482 MHz wind profiler. Preliminary results of 3 weeks measurement show a very good agreement between the two instruments. Radar data and lidar data were compared at 500m altitude, with a temporal average on horizontal wind speed and direction of 10 minutes for the Lidar and 30 minutes for the Radar. The results can be found in

· L. Sauvage, M.B. Boquet, J-P.C. Cariou, Parmentier R. P., S. Lolli Validation of Long Range Wind Lidar for Atmospheric Dynamics Studies in the LUAMI campaign

http://cerberus.rivm.nl/ISTP/data/art027.htm
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