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3 The LD-40 ceilometer 
3.1 Instrument specifications 
The Vaisala-Impulsphysik LD-40 ceilometer (Impulphysik, 1998) makes use of the 
LIDAR principle. The instrument transmits laser pulses into the atmosphere and 
measures the intensity of the backscattered signal as a function of time. The time interval 
between emission and reception determines the height at which the backscatter occurred. 
The backscatter profile as a function of height is the result of multiple laser emissions. 
Typically, 65000 pulses are emitted every 15 seconds. The backscatter profile provides 
information on the amount of particles that cause the backscatter, as a function of height. 
 
The LD-40 (Figure 3.1) has a measurement range of 25 to 43000 ft (7.5 m to 13.6 km) 
and operates at a resolution of 25 ft (7.5 m). It uses laser diodes with 855 nm 
wavelength that are pulsed at a frequency of 6494 Hz. The pulse energy power is 1 µJ 
and pulse duration is 75 ns. A complete overview of the specifications is listed in Table 
3.1. 
 
Backscatter profiles are reported by the LD-40 every 15 seconds, together with the lowest 
three cloud bases (C1, C2 and C3), vertical visibility (VV), maximum range of detection 
(CX) and a precipitation index (PI). These additional parameters are derived from the 
backscatter profile by the internal LD-40 software (currently v3.5, as described in 
Supplement 1 to User Manual (Impulsphysik, 1999). The sensor features a reference 
detector and test laser to measure the power of the laser and the sensitivity of the 
detector, and adjust them if necessary. The window backscatter detector measures the 
backscatter as generated by pollution on the window of the sensor. If it exceeds certain 
thresholds, a warning or an error is reported.    
 

   
 
FIGURE 3.1. Left: The Vaisala-Impulsphysik LD-40 ceilometer, mounted on a concrete base. 
Right: Schematic overview of operation of the LD-40, with: cpu (CPU), det (detector), las (laser), 
tes (test laser), wbs (detector for window backscatter), ref (reference detector). Adapted from 
Wauben et al. (2001).  
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Persons involved 
 
•  Arnoud Apituley  – TT6 site representative 

   – TT5 Involvement lidar (WV, Aerosol) 
   – WG-GRUAN (Remote Sensing) 

•  (Reinout Boers)  – TT3 - Scheduling 
•  Siebren de Haan  – TT2 - GNSS 
•  Henk Klein Baltink  – MWRnet TT5 

Sonde 
•  Ankie Piters   – Ozone sonde, satellite validation 
•  Marc Allaart   – Ozone sonde, Brewer 
 

Status 2012/2013 



2012 Status update 
•  Radio sonde update 
•  Raman lidar update 
•  GNSS – see presentation Thursday 
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Radio Sonde update 
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•  Frequency of radio soundings 
reduced to one per day (00 UTC) 

•  Budgetary reasons 
•  Ozone soundings continue at 1x 

per week 



Radio Sonde update 
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•  100% humidity test chamber 
installed in June 2012 

•  Presenttly applied to ozone 
sounding only 

•  Sometimes test gives <100% 
•  Interpretation of results ongoing 

•  RSLaunch Client currently not used 
•  Data is uploaded through 

automated script 
•  Incorrect metadata for ozone 

sounding 



Raman Lidar WV calibration 

GRUAN ICM5, De Bilt | 27 February 2013 

•  Experiment with tall tower 
humidity measurements 

•  Procedure 
•  Standard lidar to sonde 

calibration 
•  Compare to tower humidity 

measurements 
•  Good collocation and 

synchronisation 
•  Low altitude regime for lidar 

•  Promising results for a few cases 
•  Needs to be fleshed out 

Water vapour mixing ratio Far Field
17/5/2010 22:59:51 - 18/5/2010 00:16:26
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See paper Apituley, ISTP9, l’Aquila, 2012 



LUAMI – Flight 17 Oct. 2008 
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DLR WALES 17-10-2008
Lat:  52.142N   Lon:    5.160E  Time: 17:15:30 (UTC)
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DLR DIAL (2σ-error dashed)

ECMWF analysis (T799L91)

Bilthoven RS (LT 11:15)

Bilthoven RS (LT 23:30)

Bilthoven LIDAR (2σ-error dashed)

DIAL/Raman lidar intercomparison 
Caeli integration time: 15 min. 

Martin Wirth, DLR 
 



Pure Rotational Raman Lidar Temperature Preparation 
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•  Raman Lidar 
•  Pure Rotational Raman lidar 

upgrade 
•  Prototype in lab 
•  Waiting for testing 
•  Integration into Cabauw 

system Caeli 
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Optical Layout 



Developments 
Next steps 
 
•  Continue observational programme 
•  Apply for Site Certification 
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