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General Site Information 

For more than 100 years, the Lindenberg Meteorological Observatory (MOL) has been a 

permanent observing site in a rural landscape with the main focus on vertical profiling of the 

atmosphere. Today, research activities at MOL are focused on: 

• the operational assessment and development  of modern ground-based remote sensing 

techniques, 

• the comprehensive quality characterization of radiosonde measurements,  

• atmospheric boundary layer and radiation process studies. 

Operational measurements carried out in these fields provide comprehensive data sets to 

characterize the physical state and processes of the atmosphere above Lindenberg, the so-
called “Lindenberg Column”. 

The observatory 

• is a climate reference site of the Deutscher Wetterdienst (DWD)  

• operates a 24/7 routine weather station including routine radio soundings every six hours 

• hosts the GCOS Reference Upper–Air Network (GRUAN) Lead Center 

• contributes to different WMO programs within GCOS and WCRP.  

Testbed 

location: 
52.209°N 14.118°E 

Climate type: Cfb (maritime temperate, all year wet climate) 

Contact 

person: 
Dr. Franz H. Berger – Dr. Frank Beyrich (deputy) 

Email: franz.berger dwd.de – frank.beyrich dwd.de 

Address: 

Deutscher Wetterdienst  

Meteorologisches Observatorium Lindenberg – Richard-Aßmann-

Observatorium  

Am Observatorium 12  

D-15848 Tauche – Lindenberg 

Germany 

Tel: +49 69 8062 5700 

Fax: +49 69 8062 5710 

Website: http://www.dwd.de/mol/ 

  



    

Main activities 

Areas of research  

 

The main task of the Lindenberg Testbed is to test and to evaluate ground-based remote 

sensing instruments under operational conditions. One particular area of interest is the 

characterization of small-scale physical processes in the atmosphere over a heterogeneous 

landscape, including a derivation and description of their measurement uncertainties. 

Activities are focused on measurement techniques to determine vertical profiles of 

thermodynamic parameters (wind, temperature, humidity) and of relevant properties of 

suspended particles (clouds, aerosol)  across the whole troposphere (and partly the lower 
stratosphere) as well as of turbulence and radiation in the atmospheric boundary layer. 

 

Facilities 

MOL runs a comprehensive measurement program on an operational basis (24/7), the 

details are given in the Table below. National and international research groups are 

welcome to join the scientists and technicians at the observatory for testing and assessment 

of atmospheric measurement devices. MOL has available a wide range of logistic capabilities 
to install and to run additional instrumentation for testing and inter-comparison, including 

 the remote sensing field site 

 a lidar laboratory building with roof platform 

 a radiation laboratory building with roof platform 

 a large balloon barn  
 the boundary-layer grassland field site with its 99m tower  

 
Measurements Sensors / Systems Measured / Derived 

Atmospheric Variables 

(Typical) Height 

Range 

in-situ aerological 

soundings 

operational 

radiosondes (Vaisala 

RS92, Graw) 

horizontal wind vector, 

temperature, 

humidity, pressure 

0 – 35 km 

research radiosondes 

(CFH, SnowWhite, 

Flash) 

horizontal wind vector, 

temperature, 

humidity, pressure 

0 – 35 km 

ozone sonde (ECC) ozone mixing ratio 0 – 35 km 

ground-based 

remote sensing 

482 MHz radar wind 

profiler / RASS 

horizontal wind vector 

virtual temperature 

0.5 – 16 km 

(0.5 – 3 km) 

Sodar / RASS horizontal wind vector 

virtual temperature 

0.05 – 0.5 km 

(0.05 – 0.2 km) 

IR Doppler lidar horizontal wind vector 0.05 – 2 km 

Raman lidar water vapour mixing 

ratio, temperature, 

aerosol and cloud 

parameters (e.g., 

backscatter / 

extinction coefficients) 

0.1 – 16 km 

35.5 GHz cloud radar reflectivity, Doppler 0.2 – 15 km 



velocity, LDR 

(CLOUDNET standard 

products) 

microwave 

radiometer profiler 

temperature, 

humidity, liquid water 

path 

0 – 10 km 

laser ceilometer cloud base height, 

aerosol layer heights 

0.05 – 12 km 

GPS receiver Column-integrated 

water vapour content 

 

micrometeorological 

and boundary layer 

measurement 

techniques and 

sensors 

in-situ sensors on a 

10m mast and 99m 

tower 

horizontal wind vector, 

temperature, humidity 

0.5 – 100 m 

sonic + IR gas 

analyser 

turbulence variables 

(variances, fluxes, …) 

2 – 90 m 

soil sensors soil temperature, soil 

moisture, soil heat flux 

- 0.5 – - 1.0 m 

scintillometers regional-scale 

turbulent fluxes 

sfc 

radiation 

measurements 

broadband 

radiometers 

broadband shortwave 

/ longwave radiative 

fluxes 

sfc 

precision filter 

radiometers 

aerosol optical depth 

in 8 spectral bands 

(412 nm – 1024 nm)  

sfc 

star photometer aerosol optical depth 

in 17 spectral bands 

(400 nm – 1050 nm) 

sfc 

precision spectral 

radiometer 

direct solar irradiance 

at high resolution 

(300 nm – 1024 nm) 

sfc 

UV spectral 

radiometers 

UV radiation fluxes sfc 

whole sky imager macroscopic cloud 

characteristics 

sfc 

broadband 

radiometers carried 

by tethered balloon 

broadband shortwave 

/ longwave radiative 

fluxes 

sfc – 1.0 km 

 

 

  



 
 

 

Ongoing and planned projects 

 

2014-2018 

 Operational use and further improvement of UHF wind profiler radar systems (quality 

issues of the European windprofiler network, Cal/Val activities for ADM-Aeolus mission, 

participation in establishment of an ISO guideline, participation in EUMETFREQ activities 

to ensure sustainable availability of relevant frequency bands) 

 Laboratory experiments (climate chamber, reference humidity, radiation chamber) and 

simultaneous soundings with reference sondes to characterize radiosondes from 

different manufacturers (e.g. Graw, Meisei, MODEM)  

2014-2016  

 Assessment of the new Vaisala RS41 radiosonde according to the GRUAN procedures  

 Assessment of long-term operational capabilities of IR Doppler (wind) lidars 

 Assessment of the Nubiscope 

2016-2018 



 Studies into the operational capabilities of different types of ceilometers to derive 

quantitative information on aerosol and cloud parameters 

 Testing of operational capabilities of a microwave scintillometer 

 

  

Publication list 
 

Van Kesteren, B.; F. Beyrich; O. K. Hartogensis; A. C. van den Kroonenberg, 2014: The effect of a new 

calibration procedure on the measurement accuracy of scintec’s displaced-beam Laser 

scintillometer. Boundary-Layer Meteorol 151, 257 – 271, doi: 10.1007/s10546-013-9891-1 

 
Güldner, J., 2013: A model-based approach to adjust microwave observations for operational applications: 

Results of a campaign at Munich Airport in winter 2011/2012. Atmos. Meas. Tech. 6, 2879-2891, 
doi: 10.5194/amt-6-2879-2013 

 
Illingworth,A. J.; D. Ruffieux; D. Cimini; U. Löhnert; M. Haeffelin; V. Lehmann, 2013: COST action 

ES0702 EG-CLIMET (European Ground-Based Observations of Essential Variables for Climate 
and Operational Meteorology) – Final Report, doi: 10.12898/ES0702FR  

 
Moradi I.; B. Soden; R. Ferraro; P. Arkin; H. Vömel, 2013: Assessing the quality of humidity 

measurements from global operational radiosonde sensors. J. Geophys. Res. 118, 8040–8053, 
doi: 10.1002/jgrd.50589 

 
Smit, H.; R. Kivi; H. Vömel; A. Paukkunen, 2013: Thin film capacitive sensors. in: N. Kämpfer (Ed.) 

Monitoring atmospheric water vapour – ground-based remote sensing and in-situ methods. New 
York: Springer – ISSI Sci. Rep. Ser. 10, 11-38, doi: 10.1007/978-1-4614-3909-7-2 

 
Vömel, H.; P. Jeannet, 2013: Balloon-borne frostpoint hygrometry. in: N. Kämpfer (Ed.) Monitoring 

atmospheric water vapour – ground-based remote sensing and in-situ methods. New York: 
Springer – ISSI Sci. Rep. Ser. 10, 39-54, doi: 10.1007/978-1-4614-3909-7-3 

 
Wang J.; L. Zhang; A. Dai; F. Immler; M. Sommer; H. Vömel, 2013: Radiation dry bias correction of 

Vaisala RS92 humidity data and its impacts on historical radiosonde data. J. Atmos. Oceanic 
Technol. 30, 197-214, doi: 10.1175/JTECH-D-12-00113.1 

 
Becker, R.; K. Behrens, 2012: Quality assessment of heterogeneous surface radiation network data. Adv. 

Sci. Res. 8, 93-97, doi:10.5194/asr-8-93 
 
Beyrich, F.; J. Bange; O. K. Hartogensis; S. Raasch; M. Braam; D. van Dinther; D. Gräf; B. van Kesteren; 

A. C. van den Kroonenberg; B. Maronga; S. Martin; A. F. Moene, 2012: Towards a validation of 
scintillometer measurements: The LITFASS-2009 experiment. Boundary-Layer Meteorol. 144, 83-
112, doi:10.1007/s10546-012-9715-8 

 
Lehmann, V., 2012: Optimal Gabor-frame-expansion-based intermittent-clutter-filtering method for radar 

wind profiler. J. Atmos. Oceanic Technol. 29, 141-158, doi:10.1175/2011 JTECHA1460.1 
 
Päschke, E., R. Leinweber, V. Lehmann, 2014: A one year comparision of 482 MHz radar wind profiler, 

RS92-SGP Radiosonde and 1.5 µm Doppler Lidar wind measurements. Atmos. Meas. Tech. 
Discuss., 7, 11439-11479 

 



Görsdorf, U. V. Lehmann, M. Bauer-Pfundstein, G. Peters, D. Vavriv, V. Vinogradov, V. Volkov 2015: A 
35 GHz polarimetric Doppler radar for long term observations of cloud parameters – Ddescription 
of system and data processing. J. Atmos. Oceanic Technol. (in press) 

 
Metzger, S.; W. Junkermann; M. Mauder; F. Beyrich; K. Butterbach-Bahl; H. P. Schmid; T. Foken, 2012: 

Eddy-Covariance flux measurements with a weight-shift microlight aircraft. Atmos. Meas. Tech. 5, 
1699-1717, doi:10.5194/amt-5-1699-2012 

 
Reichardt, J.; U. Wandinger; V. Klein; I. Mattis; B. Hilber; R. Begbie, 2012: RAMSES: German 

Meteorological Service autonomous Raman lidar for water vapour, temperature, aerosol, and 
cloud measurements. Appl. Opt. 51, 8111-8131 

 
Whiteman, D. N.; M. Cadirola; D. Venable; M. Calhoun; L. Miloshevich; K. Vermeesch; L. Twigg; A. Dirisu; 

D. Hurst; E. Hall; A. Jordan; H. Vömel, 2012: Correction technique for Raman water vapour lidar 
signal dependent bias and suitability for water vapour trend monitoring in the upper troposphere. 
Atmos. Meas. Tech. 5, 2893–2916, doi:10.5194/amt-5- 2893-2012 

 
Bian, J.; C. Hongbin; H. Vömel; D. Yunjun; X. Yuejian; L. Daren, 2011: Intercomparison of  humidity and 

Temperature Sensors: GTS1, Vaisala RS80 and CFH. Adv. Atmos. Sci. 1, 139-146  
 
Galkin, V. D.; F. Immler; G. A. Alekseeva; F. H. Berger; U. Leiterer; T. Naebert; I. N. Nikanorova; V. V. 

Novikov; V. P. Pakhomov; I. B. Sal'nikov, 2011: Analysis of the application of the optical method 
to the measurements of the water vapor content in the atmosphere – Part 1: Basic concepts of 
the measurement technique. Atmos. Meas. Tech. 4, 843-856, doi:10.5194/amt-4-843-2011 

 
Gallice, A.; F. G. Wienhold; C. R. Hoyle; F. Immler; T. Peter, 2011: Modeling the ascent of sounding 

balloons: derivation of the vertical air motion. Atmos. Meas. Tech. 4, 2235-2253, doi:10.5194/amt-
4-2235-2011 

 
Martin, S.; J. Bange; F. Beyrich, 2011: Meteorological profiling of the lower troposphere using the 

research UAV “M2AV Carolo”. Atmos. Meas. Tech. 4, 705-716 
 
Michalsky, J. E.; G. Dutton; D. Nelson; J. Wendell; S. Wilcox; A. Andreas; P. Gotseff; D. Myers; I. Reda; T. 

Stoffel; K. Behrens; T. Carlund; W. Finsterle; D. Halliwell, 2011: An extensive comparison of 
commercial pyrheliometers under a wide range of routine observing conditions. J. Atmos. Ocean. 
Technol. 28, 752-766 

 
Nash, J.; T. Oakley; H. Vömel; L. Wei, 2011: WMO Intercomparison of high quality radiosonde systems, 

Yangjiang, China, 12 July – 3 August 2010. World Meteorological Organization: Instruments and 
Observing Methods Report No. 107, 248 pp. 

 


