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Remote Sensing Activities 

• Operational network of radar windprofiler and microwave radiometer 

(MWR) for surveillance of nuclear power plants 

• Operational Raman lidar for water vapor, temperature and aerosols 

• Low cost automatic lidars for profiling of aerosols and volcanic ash 

(EUMETNET/E-PROFILE and COST/TOPROF) 

• Operational MWR for stratospheric/mesospheric ozone 

• Optimal estimation methods to retrieve information from remotely 

sensed data 

• Assimilation of MWR and Raman lidar into NWP model 

• Frequency protection within WMO and EUMETNET 

• Metrology for remote sensing (EMPIR environment call, national 

collaboration with METAS) 

 

For more details see CIMO testbed activity report. 
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Raman lidar 
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Instrument Description 
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Instrument Description 

FOV 0.2 mrad 

0.3 nm BW 

30 Hz / 9 W 

Div. < 0.1 mrad 

[Dinoev et al., AMT, 2012] 
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Automatic Operation 24/7 
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http://www.pay.meteoswiss.ch/cgi-bin/rem/remDisplay.pl?timestamp=201608&instrument=LIDAR&measurement=SH&plot=TS&mode=LOW 

http://www.pay.meteoswiss.ch/cgi-bin/rem/remDisplay.pl?timestamp=201608&instrument=LIDAR&measurement=SH&plot=TS&mode=LOW
http://www.pay.meteoswiss.ch/cgi-bin/rem/remDisplay.pl?timestamp=201608&instrument=LIDAR&measurement=SH&plot=TS&mode=LOW
http://www.pay.meteoswiss.ch/cgi-bin/rem/remDisplay.pl?timestamp=201608&instrument=LIDAR&measurement=SH&plot=TS&mode=LOW
http://www.pay.meteoswiss.ch/cgi-bin/rem/remDisplay.pl?timestamp=201608&instrument=LIDAR&measurement=SH&plot=TS&mode=LOW
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Real Time Example of Water Vpour 
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Automatic relative calibration of water vapour 
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Automatic relative calibration of water vapour 

Water vapor polychromator 
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Automatic relative calibration of water vapour 
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Automatic low cost lidars for profiling of 

aerosols and volcanic ash 
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What is a low cost lidar and how can it help? 

+  Low cost 

+  Operational 

+  High density 

 

-  Limited aerosol capabilites 

Traditionally referred to 

as Ceilometers. 

http://www.google.ch/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://www.nautikaris.com/product/weather-sensors/&ei=zwQcVbn7E8HKOcfEgBg&bvm=bv.89744112,d.d24&psig=AFQjCNEHeDTbkzzuvR-Zp48TQnhuiOUtmw&ust=1427985974853421
http://www.google.ch/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://geonor.no/nb/meteorologisk-instrumrntering/&ei=MAUcVYTHFs32O92KgZgC&bvm=bv.89744112,d.d24&psig=AFQjCNFqj6FgGIAJ0boNohvEtG7E-VIhBQ&ust=1427986066339800
http://www.campbellsci.de/cs135
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Calibration: liquid cloud algorithm [O’Connor et al., 2004] 

• One year of data – automatic processing 

 

• Stable, no drift, standard deviation less 

than 10% 

 

• Successful implementation for CL31/51 

and CS135 

 

[Plots provided by Emma Hopkin] 
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Calibration: Rayleigh algorithm  [Wiegner and Geiss, 2012] 

• One year of data, automatic processing 

 

• Seasonal cycle visible, more investigation 

needed 

 

• Successful implementation for CHM15k 
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CeiLinEx2015 Results 

• Differences in attenuated backscatter @ 1064 nm < 25% within aerosol layer. 

• Wavelength correction according to Groß et al. (2013) assuming continental 

aerosol. 

• Water vapor absorption accounted for. 

cloud 

overlap 

Aerosol 

layer 
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Case study: Etna eruption 2015 

• 3 and 4 December 2015 

• Up to the tropopause 

© Guiseppe Famiani 

• Dispersion over 

Mediterranean sea and 

Europe 
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Map of Measurements 

• 3 operational ceilometers 

networks ( AliceNet, DWD, 

MeteoSwiss) 

• 6 Ceilometers selected 

• In-situ measurements 

• Research Lidar 

http://www.google.ch/url?sa=i&rct=j&q=&esrc=s&source=imgres&cd=&cad=rja&uact=8&ved=0ahUKEwiRx6C4oonMAhWDvBQKHSNfAskQjRwIBw&url=http://www.clker.com/clipart-google-maps-purple-marker.html&psig=AFQjCNEbjVv8DVfp1Kt0psfVZy4vnh8usg&ust=1460556320142031
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Calculating aerosol mass profile 
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Mass Profile 

Good agreement Remote sensing / In Situ 

Same MEE used for all 6 ceilometers 
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Spatial distribution 

Good agreement between Model dispersion and ceilometers mass 

retrievals. 

Meteo from GFS, dispersion with Hysplit (volcanic ash), source specification 

from INGV. 
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Conclusions 

• Raman lidar is mature technology and can be used 

operationally. 

• Automatic low cost elastic lidars (ceilometers) provide 

useful aerosol information and are complementary to 

coarse high performance lidar networks. 
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Guidance material and publications 

Contributions to guidance material: 

• GRUAN lidar and MWR guide 

• TOPROF recommendations for MWR operation 

• E-PROFILE recommendations for ceilometer operation 

• Standardization of representation of vertical resolution and 

uncertainty for NDACC lidars 

 

 

Publications 

• See report. 


