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Stratosphere) exchange [3]

Temperature Dependence Correction

As atmospheric temperature changes, the Raman backscattering
cross-section changes. If the interference filter used has a narrow
passband, 1t might be sensitive to changes 1n the cross-section,
resulting in a loss of signal. The top figures show how the cross-
section spectrum changes from 30°C to -60°C. The lower figures
show the temperature sensitivity correction (left) and how much it
changes the overall water vapor mixing ratio (right).
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—PCL

ALVICE comparison

In Spring 2012, the Purple Crow Lidar (PCL) | —— ALVICE
participated 1n a water vapor comparison with the —==
NASA/GSFC ALVICE (Atmospheric Laboratory for
Validation, Interagency Collaboration, and Education)
lidar. Analysis showed that the PCL water wvapor

mixing ratio measurements were consistently higher
than ALVICE (wet biased) [8].
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Dead time Correction

At high photocount rates, the detectors cannot distinguish
overlapping pulses, causing the measured count rate to be
lower than the actual count rate (see right figures). This 1s
corrected by i1dentifying the dead time, the time required
for the system to resolve individual pulses. The correction
for a paralyzable system (where the counting extended by
the next arriving pulse) 1s:

Discussion

A summary of the corrections considered 1s shown below:

Correction Affected Altitude Maximum change
affected altitude (%)

AC offset All heights 0.001
Warm-up All 0.08
Linear background Middle, upper >200

Discriminator level

Deadtime Lower Small

Temperature dependence Middle, upper 4

N=3S exXp (—S Td) Output to counters

where: single photon pulses

N = Observed count rate \ ( W ( WW( @is"-"”mi”mm level

S = True count rate U U UU

74 =Deadtime ‘ ‘

Overlap Lower 6

Fluorescence 7?07

Future Work

 Use OEM to retrieve background, deadtime, and mixing ratio,
along with a full uncertainty budget
Examine possible system fluorescence

‘ counts

Donovan et al. 1993 [2]

Contact Info: Sponsored by: References:
Jeff VanKerkhove

P le C LIDAR Sl . Adam, M., J. Atm. & Oceanic Tech., 26, 1021, 2009.
urpie Lrow \; -\/ eStern . Donovan, Whiteway, & Carswell. Correction for nonlinear photon-counting effects in lidar systems.
Department of Physics & Astronomy Applied Optics, 32, 6742-6753, 1993.

LY BT b Nt A . Holton et al., Revs. Geophys., 33, 405, 1995.

University of Western Ontario

. Licel PM-HV Photomultiplier Module R7400 Manual. Berlin: Licel GmbH, 2011.
London, ON, N6A 2K7 & D & 3 . Sica, R. et al., Applied Optics, 34, 6925, 1995.
jvankerk@uwo.ca . Venable, D. et al., Applied Optics, 50, 23, 2011.
Canadian Network for the Detection of Atmospheric Change . Walker, J\Y Y al., Apphed OptiCS, 53, 8535, 2014.

. Wing, Robin. Multi-sensor calibration and validation of the UWO-PCL water vapour lidar. Master’s
thesis, University of Western Ontario, 2012.




