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MAWS Upgrade to ARM DigiCORA Systems 
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Surface Measurement Configuration 
ARM Southern Great Plains Site 
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Surface Measurement Configuration 
North Slope of Alaska Barrow Site 



Surface Measurement Configuration 
ARM Tropical Western Pacific Sites  (*decommissioned) 
ARM Eastern North Atlantic Site 



Surface Measurement Configuration 
ARM Mobile Facility Sites 



Vaisala MAWS301 
Automated Weather Station - Summary 

 

 
 
 
 
 
 
 



Comparison of Vaisala Radiosondes RS41 and 
RS92 at the Southern Great Plains Site 



Overview of Launches 
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Launch Configuration 



Launch Configuration 



Preliminary Results 



Preliminary Results cont. 
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CFH Launches at ARM Southern Great 
Planes Site at Lamont, Oklahoma 



ARM CFH Mission / Facts 

o  Provide long-term quality and well documented CFH 
measurement data.  

o  One CFH sounding per month. 
o  Howard Diamond, through NOAA funds CFH launch 

hardware.  
o  ARM provides mentorship oversight and ‘manpower’ for 

the efforts associated with the CFH sonde preparation and 
launches. 

o  Improve and evaluate the procedures for CFH launches at 
the SGP facility. 

o  Evaluate CFH launch logistics for use at other ARM launch 
sites (i.e. Barrow, Alaska) in the future.  



Site location and Launch history 
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Launch package 
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RS92 calibration 
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RH Example 
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ARM Lidars 
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  ARM operates a number of lidar systems at its fixed and mobile sites 
around the globe. 

  Systems include: 
  “Standard” systems operated at 

all sites 
  Micropulse lidars 
  Ceilometers 

  “Advanced” Systems operated at 
selected sites 

  Doppler Lidars 
  Raman Lidars 
  High Spectral Resolution Lidars 
(HSRLs) 



ARM Doppler Lidar Measurements, and 
Current Deployment Locations 

40 

  Measurements 
  Clear-air vertical velocity, winds, turbulence, and aerosol backscatter 
  Maximum measurement height is 10 km, but mostly limited to atmospheric boundary layer (< 3km). 

  ARM currently operates 6 Doppler systems at the 
following sites: 

  Southern Great Plains (SGP), Oklahoma, USA, 2011 
to present 

  Tropical Western Pacific (TWP), Darwin, AU, 2010 
through 2014 

  Moved to SGP in 2015 

  1st ARM Mobile Facility (AMF1) 
  Nainital, India, June 2011 to March 2012 
  Cape Cod, MA, USA, July 2012 to July 2013 
  Manacapuru, Brazil, January 2014 to present 

  North Slope of Alaska (NSA), Barrow, Alaska, USA, 
2014 to present 

  3rd ARM Mobile Facility (AMF3) 
  North Slope of Alaska (NSA), Oliktok Point, Alaska, USA, 

2014 to present 
  Eastern North Atlantic (ENA), Graciosa Island, Azores, 

2014 to present 



ARM Doppler Lidar Deployment Locations 
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ARM Doppler Lidar Specs 
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  Manufacturer: Halo Photonics (UK) 
  Specs 

  Wavelength: 1.5 μm 
  Pulse width: 150ns (22.5m) 
  Pulse Energy: ~100 μJ 
  Pulse repetition Frequency: 15 kHz 
  Max Measurement Range: 10 km 
  Typical range: ~2-4 km 
  Velocity precision: ~10cm s-1 

  Full upper hemispheric scanning capability 
  Sensitive to aerosol backscatter 

  Measurements and Operation modes 
  Vertical staring and PPI scans once every 15 min 
  Typical resolution: 1 sec, 30 m  
  Direct Measurements 

  Radial Velocity 
  SNR 

  Derived Measurements 
  Attenuated aerosol backscatter 
  Winds 
  Vertical velocity statistics 



ARM Doppler Lidar Data Products 
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ARM Raman Lidar 
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  Built by John Goldsmith at Sandia Labs, Livermore, CA, USA 
  Specs 

  Transmitter 
  Tripled Nd:YAG (Manufacturer: Continuum) 
  Wavelength: 355 nm 
  Pulse Energy ~300 mJ 
  PRF 30 Hz 
  Pulse width ~5 ns 
  Beam Diameter 13 cm 
  Beam Divergance 0.1 mrad 

  Receiver 
  Primary Telescope diameter 61 cm, f/9.3 
  Field of view: 2 mrad for Wide (WFOV) and 0.3 for narrow (NFOV) 
  PMTs: Electron Tubes 9954B 
  Detection Electronics: Licel Transient Data Recorders 
  9 Detection channels 

  WFOV unpolarized elastic @ 354.71nm (bandwidth = 0.3 nm)  
  NFOV co-polarization elastic @ 354.71nm (bandwidth = 0.3 nm)  
  NFOV depolarization elastic @ 354.71nm (bandwidth = 0.4 nm)  
  WFOV H2O @ 407.45nm (bandwidth = 0.3 nm)  
  NFOV H2O @ 407.45 nm (bandwidth = 0.3 nm)  
  WFOV N2 @ 386.69 nm (bandwidth = 0.3 nm)  
  WFOV N2 @ 386.69 nm (bandwidth = 0.3 nm)  
  WFOV Rotational Raman 1 @ 353.27nm (bandwidth = 0.2 nm)  
  WFOV Rotational Raman 2 @ 354.27nm (bandwidth = 0.2 nm)  



ARM Raman Lidar Specs 
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ARM Raman Lidar Measurements and 
Current Deployment Locations 
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  Raman Lidars 
  Measurements 

  Water vapor mixing ratio, temperature, aerosol backscatter, aerosol extinction, 
linear depolarization ratio. 
  Maximum measurement height is ~30 km 
  In complete overlap limits the measurement accuracy below ~1 km. 

   ARM currently operates 3 Raman systems at the following sites: 
  Southern Great Plains (SGP), Oklahoma, USA, 1996 to present 
  Tropical Western Pacific (TWP), Darwin, AU, 2010 through 2014 

  Moved to ENA in 2015 
  3rd ARM Mobile Facility (AMF3) 

  North Slope of Alaska (NSA), Oliktok Point, Alaska, USA, 2014 to present North Slope of Alaska (NSA), Oliktok Point, Alaaska, USA, 2014 to present a



ARM Raman Lidar Deployment Locations 
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ARM Raman Lidar Data Products 
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  Raw Data 
  Resolution: 7.5 m, 10 sec 
  PMT Analog voltage 
  Photon Counts 
  Photon counting rates from merging analog and photon counts 

  Derived Data Products 
  Water Vapor Mixing Ratio (75 m, 10 sec and10 min) 
  Temperature (300 m, 10 and 60 min) 
  Aerosol (75 m, 1 or 2 and 10 min) 

  Extinction coefficient 
  Volume backscatter coefficient 
  Linear Depolarization Ratio  



ARM Raman Lidar Data Products 
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ARM High Spectral Resolution Lidar 
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  Major Specs: 
  Wavelength = 532 nm 
  Min/Max range = 100 m to 

30km 
  Time resolution: 2.5 sec 
  Range resolution: 7.5 m 
  Autonomous, 24/7 mode of 

operation 

  Built by Ed Eloranta and team at Space Sciences and Engineering 
Center, University of Wisconsin, Wisconsin, USA 



ARM HSRL Measurements and Current 
Deployment Locations 
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  Measurements 
  Aerosol backscatter, aerosol extinction, aerosol depolarization ratio. 
  Maximum measurement height is ~30 km 
  In complete overlap limits the measurement accuracy below ~2 km. 

   ARM currently operates 2 HSRL systems at the following sites: 
  North Slope of Alaska, Barrow, Alaska, USA, 2011 to present 
  2rd ARM Mobile Facility (AMF2) 

  Steamboat Springs, Colorado, USA, 2010-2011 
  Gan Island, Maldives, 2011-2012 
  Ship-based between CA and HI, USA, 2012-2013 
  Hyytiälä Finland, 2014 
  Ship-based between CA and HI, USA, 2015 



HSRL Volume Backscatter Coefficient 
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HSRL Circular Depolarization Ratio 
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Questions? 
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