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Southern Great Plains (SGP) CART Raman Lidar (CARL)

Nearly Continuous Operation
Nd:YAG (355 nm) (day/night)
- 12W
61 cm telescope
Wavelengths
— Rayleigh/Aer osol (355 nm)
— Depolarization (355 nm) e
— Raman water vapor (408 nm) ,,,,,
— Raman nitrogen (387 nm)
39 meter range resolution
low, high sensitivity channels
measur es
water vapor and aer osol
profiles
precipitable water vapor and
aer osol optical thickness
aerosol and cloud
depolarization N e [
Additional information: http://www.arm. gov/docs/mstruments/statlc/rl html
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MODIS and Raman Lidar Aerosol M easurements over DOE ARM SGP Site

MODIS @ Corrected

Opt|oc:1I_Depth_Lond4?D for 9/7/2000

—95;,50

—95 =18

,95

“ia —aiso 37 .50
Sqeeens [P ; Y\{r .......... T Tresreeeana?

T

0.0 0.2 0.4 06 081.01.2 1.4
Corrected_Dptical_Depth_Land470C

Hi Ch Smiooth: 5§ point filter
Log info: 1 /2
10 min data

herasol extinction coefficient at 355 nm

T
0300 1200 1500

haur of day (UTC)
backscatter (ster k™) % 1000
2 3 45 &8 7 8 %

02 03 94 05 08 07
extinction (km™")

Aerosol optical thickness

1800

2100

BE wveraion:

MF: weraion:

ESR version:

EXT version:

DEF vereicn:
Created on: B kew 2000

1.5
1.2
(e8]
(BN

Aot

0.3

ARTTRIERTRANRTTRI RTTRTE [TRET)

[eR1]

gﬁﬁ*&*

&

Qo A0

Py Key:
MWR or TWR
Farnon lidar

10 min data
MR _calibroted to TWR

Qa0 a0 1200

hour of day (UTC}

1200 1800

AOT Key:
xFarmon lidar (35% nm) — AODT below 7 km
xFRarmon lidar (35% nmp — AOT up to CBH

oCimel sunphotometer {500 nm)

Created on:

2100

BE vermion:

MR veraion:

ESR wermion:

EXT weraien:

DEF wersion: 12
B Mov 2000




» Convert CARL AQT (355 nm) to AOT (470 nm)
» Use Angstrom exponent from Cimel or MODIS AOT

Slope =0.884
Intercept = 0.022
N=9

R =0.99

rms diff = 0.026
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AOT Comparison at 470 nm

¢ Raman Lidar
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AOT Comparison at 670 nm

All 2000

Slope =1.067
Intercept = 0.007
R=0.90

N=10

rms diff = 0.069
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MODIS AOT (660 nm)
o

After July 1, 2000

Slope =1.101
Intercept =-0.016
N=8

R=0.94

rms diff = 0.058
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AOT Differences
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MWR, Raman Lidar, Cimel PWV comparisons

Slope =0.975
Intercept =0.033
N=33

R=0.996
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MWR, Raman Lidar, MODISnear-IR PWV comparisons

Slope=1.42
Intercept =-0.22
N=38

R=0.99

rms diff =0.126 cm
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MWR, Cimel, MODI S near-IR PWV comparisons

Slope =1.42
Intercept = -0.22
N=38

R=0.99

rms diff = 0.126 cm

radius=25 and (cmaskLkm=255) and mwrlig<0.0:
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MWR, MODIS IR PWV comparisons

. Nighttime
Daytime

Slope =0.96 Slope =0.39
Intercept=0.31 Intercept=0.93
N=39 N=48

R=0.82 R=0.59

rms diff = 0.44 cm rms diff = 0.74
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Raman lidar observations of the aerosol vertical variability

» measures vertical variability in aerosol extinction/backscatter (S)
o variability due to changesin size, composition of aerosols

Aerosol Extinction/Backscatter Ratio S_(sr)
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Raman lidar measur ements of aer osol extinction/backscatter ratio S,

» Average values show increase at top of BL, then a slight decrease with altitude
e Large (>20% or >10 sr) variationsin S, vertical profile occur about 20% of time
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Comparison of Raman lidar S, with Cimel aer osol measur ements

e Saincreases with accumulation mode agrosol
e [imited to cases with small Savertical variability and large AOT (>0.4)

How does Sa profile correlate with | AP measurements of
e Angstrom exponent profile
» single scattering albedo profile
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In-Situ Aerosol Prof

Objective: Obtain a statistically-
significant data set of vertical
distribution of aerosol properties

Measurements: aerosol scattering
and absorption, plus chemical

composition, above a similarly
Instrumented surface site

2-3 proﬁles/week for 1 year

John Ogren

& Betsy Andrews

NOAA/CMDL




Summary of
Flight period

Total days

Total flights

Total flight time

Average flight duration

# complete profiles

March 25 — December
31, 2000

o8 flight days/
280 day period

104 flights
215 hours

2.1 hours

96

-over CART gite 75
-with SGP data 93

John Ogren
Betsy Andrews
NOAA/CMDL




SGP | AP measur ements
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SGP | AP measur ements
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Percent of observations
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Summary

e Aerosol Optical Thickness
- MODIS AQOT in generally good agreement with Cimel/Raman lidar AOT
- Additional comparisonsrequired for better statistics
* Precipitable Water Vapor
- MODI S near-1R biased high by about 35-40%
- MODIS IR daytime small bias but large (30-40%) rms difference
- MODIS IR nighttimein poor agreement with SGP data
» Vertical Variability of Aerosols
- Raman lidar and | AP data show large vertical variability about 15-25%
- additional studies underway to investigate vertical variability




