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OUTLINE

* Brief Intro
 Instrument status and recent upgrades
« VAP Status

— Merge (raw signal processing)

- Other VAPs (ASR, MR, EXT, DEP)
« Current efforts and issues



BRIEF INTRO
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Height resolved photocounts at 3 primary wavelengths
* WFOV & NFQV Elastic channel @ A = 355 nm
* NFOV Depol @ A = 355 nm
« WFOV & NFOV H,0 Raman channel @ A = 408 nm
« WFOV & NFOV N, Raman channel @ A = 387 nm

Ranga Index

Derived Quantities

Rarnan lidar moisture data
20 Apr 2007

Current:
» Water vapor mixing ratio
 Relative humidity
 Aerosol Scattering Ratio
 Aerosol Extinction
* Aerosol backscatter coefficient
 Aerosol optical depth
* Aerosol extinction-to-backscatter ratio
 Depolarization ratio

Under development: ?
« Temperature profiles i
« Cirrus extinction profiles e :
» Liquid water content profiles a0 oo’ osto o mo o om0 oo oo
* |ce water content profiles L
« Liquid water cloud droplet number density T M I

Temnp from egpaarpref3falizct.e1 relative hurmnidity (%) Craaked on: 7 Sep 2007




Instrument Status

* The system is currently humming along

100  Uptime since 3/01/2007 = 79%
80

« Experienced problems during CLASIC (of
course), and lost a significant amount of
uptime during June and July due to water
chiller problems

60

40

March 90.2%
April 90.4%
May 77.1%
August 97.1%

20

June 75.6%

July 40.9%

* Licel unit failed on May 22, no significant
loss of data because backup available.
Unit was sent to Licel, repaired and
returned to SGP

Average uptime (March through August 2007) = 79%

* [dentified reason for sensitivity loss. Fixed
the problem.



Recent Upgrades

« Three new channels added (NFOV T1, T2 and LW) in Oct 2005

— 3 new Licel units (transient data recorders, Licel Corp.,
Berlin, Germany)

— New photomultiplier tubes installed
« New boresight alignment module added in Apr 2007



Boresight alignment module
added in APR 2007

Telescope
a
Bending
Mirror Laser
/k

Pico-motors
ﬂ Secondary

To aft (receiver)

» optics
Primary ‘

Tertiary

» Uses quad detector to
determine laser spot
location

» Output used to actively
control pico-motors on
beam steering mirror

Alignment between the outgoing laser and the
optical axis of the receiver telescope is key




Boresight
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Current configuration as of September 2007
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T2 High PMT

Removed in Sept 06
And sent to Licel for
testing




Boresight alignment module

Affect on NFOV signals

21 FEB 2007 "
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Before Install

» Alignment tweaks were
performed once every ~3
hours

* Discontinuities

* Problems when clouds
present

After install

* Alignment is continually adjusted

* No more discontinuities, but ...

« Small amplitude, high frequency
“jitter”

* Logic added to disable when
clouds are present

« Still tuning

» John Goldsmith has added logic
to re-enable when sky conditions
become favorable



Behavior of the boresight alignment module

WFCY Elastic Data for 22 Jun 2007
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SENSITIVITY LOSS 2006-2007

Cause: Spider Webs on Tertiary Mirror

Atmos. Return
Cleaned off spider webs on 12 Apr 2007
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RL VAPs

RL logs

ascii

Raw RL

A 4

RL logs
NetCDF

AERI

TWR MWR or

Sonde

ASR = Aerosol scattering ratio
EXT = Extinction

MR = (water vapor) Mixing Ratio
DEP = Depolarization ratio

BE = Best Estimate

TWR = Tower

MWR = Microwave Radiometer

BE




VAP Status

* RLPROF_MERGE has been released
- In production this week
- Will start processing most current raw data
» Currently working on release of RLPROF_ASR
- when?
* Other VAPS (EXT, MR, and BE) will follow
- when?

» Best Estimate (BE) code is being modified to output
nighttime MR, ASR and EXT

- What about DEP?



MERGE

Basic Signal Processing

« Converts raw signals from the Licel data acquisition units to photon count rates
« Feeds all other RL VAPs (ASR, EXT, MR, DEP)
*Introduced in 2004 with upgrade to Licel electronics.
* Raw measurements for each channel consist of:
*Analog signal (AD)
*Photocount signal (PC)

Pulse pileup
PMT pulses Discriminator level
Licel Transient Data Recorders j U \Z \ JJM
O o o Photo counts PG = Number of counts
‘ ‘ ‘ ‘ ~ “Accumulation Time

Analog Voltage AD = Sum of analog signal
/\ /\ /\ = “Accumulation Time

Accumulation Time ——>




Photo Count Rate (MHz)
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Combing PC and AD signals

PC provides better sensitivity at low signal levels, but is very non-linear at higher
signal levels due to pulse pileup. AD is better for higher signal levels. By
combining the PC and AD signals it should be possible to extend the dynamic
range of the measurement.

Gluing: The process of combining the PC and AD signals?

nitrogen high, 20080621 000001
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Time-dependence of glue coefficients

WFOV water vapor channel

slow time variation

Slope — -+ Water vapor channels are most
T Sore ot i 8 ] affected by changing solar bkg 16000 20070420
P R ] "
- o - ] :
YA .87 e Elastic channels are least affected by
- IR B 1 changing solar bkg ¥
= L c : = 1.000
e 3 - o g
. % = . e Slowtime variationin slope during = .0
20 S nighttime may be the result a slow
- © 1 relaxation (return to some equilibrium oo
005 — -Q 7_—1 State)
I Offset © ] . ,
F [e) 7 a 5 10 15 20
. : . D . 1. * Slope decrease during daytime is Hour (SMT)
0 5 10 v 15 20 24 Iinitially due to the nonlinearity
Time (UTC)
water_low, Date = 20070419, Time = 1002 water_low, Daote = 20070419, Time = 1502 woter_law, Date = 20070419, Time = 1637
505 T T T :300 505 T T T b 605 T T T
50;— —2250 BOE —5250
1002 UTC ] 1502UTC
40E —:200 .
H 30— Jisd =
] ] 1637 UTC -
1of N 50 10g 50 1og 450
UE L 1 :D DE L L L :0 DE 1 1 L :D
250 400 450 S0 B50 I8¢ 400 450 50¢ 550 a0 400 450 S0 50
Sample index Sarnple index Sample index
o ; : : - - ; : ; F ; . : —
T ] ] L :
\f—/ 6:_ E E %345— —
& 4:_ | _E * 325— _f
o E ] sof- E
°r E : . | | E saf . : . i
[u] 2‘0 40 6‘0 El:i} 120 140 160 180 200 180 200 220 240 280
AD (i) AD (T AD £



The combined backscatter profile uses PC data below
some threshold and scaled AD data above.

Altitude [km]

Altitude [km]




AD/PC Range Offset

PC and AD signals from the Licel electronics exhibit a range offset.

 All original Licel units installed in 2004 produced the same offset (AD and PC were shifted
by 3 range bins)

« Three Licel units installed in OCT 2005 produced a difference range offset (8 range bins)

« Change in the shift went undetected until MAR 2007

« All 3 WFOV channels were effected
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Effect of AD/PC Range Offset

Median dqlly slvpes for the NFGV nltrogen channel
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Semi-Automated MR overlap determination

* Select a range of days

» Compute ratio of the RL MR
profiles with coincident
nighttime MR profiles from
the sondes.

« Compute average ratio

* Fit polynomial to the average
* Test it on data set

» Keep or reject
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Semi-Automated ASR overlap determination

corrected &5R, 20070401

* Find a “clean” day

* Find all profiles that are nearly
constant between say 800m and

o 1500m
» Compute average of these
; | m ‘ ﬂ \H A ‘“ profiles
}'" L 5 Ml W .L.“ 4‘\5 bilal . « Fit polynomial to the average
* Test it on data set
« Keep or reject
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Licel Test Results

Lab tests conducted by Licel to simulate affects of changing (solar) background
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Water Vapor Mixing Ratio

Farman lidar maisture data
19 Apr 2007
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Current Efforts

Currently working on release of ASR. EXT, MR and BE will
follow.

Modify BE to either flag or not include daytime MR, ASR,
and EXT data. Daytime data will be identified based on
solar background level.

Begin operational processing
- Routine monitoring of the data quality
- Update configuration files as needed

Refocus effort on resolving the daytime MR bias issue and
best approach at combining (gluing) PC and AD signals.
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