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Airborne HSRL
Aerosol Measurements

HSRL Technique:

= Independently measures aerosol

backscatter, extinction, and
optical thickness

HSRL Aerosol Data Products:

» Backscatter coefficient (5632,
1064 nm)

= Depolarization (632, 1064 nm)

= Extinction Coefficient (532 nm)

= Optical Depth (AOD) (=Optical
Thickness FAOT)) (532 nm)

= Planetary Boundary Layer (PBL)
Height

DISCOVER-AQ (July 2011)

= NASA/LaRC King Air
= Flight altitude ~ 9 km
= Nadir pointing lidar
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Airborne HSRL
LT Aerosol Measurements

" DISCOVER-AQ (July 2011)
= 25 science flights
= ~100 science hours
= Overflights of:
» DISCOVER-AQ ground stations
= Dense AERONET "DRAGON" area
HSRL Technique: = Coincident NASA P-3 fllgh"’S

= Independently measures aerosol Eamm
backscatter, extinction, and |
optical thickness

HSRL Aerosol Data Products:
» Backscatter coefficient (5632, s ORI NG

1064 nm) ¢ o A OQ_ -/Lm."\} R R oo 0700
* Depolarization (532, 1064 nm) EEE=uRes \Q@}'il}“"@ g8 [losooes

= Extinction Coefficient (532 nm) B‘g{tggi,,e“/A\;ifQ"“%‘<>~ fosoow055
= Optical Deah (AOD) (=Optical it O _.

Thickness (AOT)) (532 nm)

BN 020000450
= Planetary Boundary Layer (PBL)
Height
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Airborne HSRL

R-&
Aerosol Measurements

DISCOVER-AQ (July 2011)
= 25 science flights

= ~100 science hours

= HSRL "curtains” provide:

= measurement of horizontal and
vertical variability over domain

-ver"ric.al context for surface and
HSRL Technique: satellite column measurements
; e J AT . - & OReading %

= Independently measures aerosol
backscatter, extinction, and
optical thickness

HSRL Aerosol Data Products:

= Backscatter coefficient (532, © el ¥
1064 nm) e - N
= Depolarization (632, 1064 nm) gl Wi
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= Extinction Coefficient (532 nm)
= Optical Depth (AOD) (=Optical
Thickness FAOT)) (532 nm) 5.
= Planetary Boundary Layer (PBL) “Sii=_uigy’” /euust o
Height Wasington i WafSh_ing'tcj',‘n, DC* 4
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Aerosol Spatial and
Vertical Variability



Considerable day-to-day variability in
aerosol vertical and horizontal distributions

« HSRL “curtains” of
aerosol extinction
from 0-3 km show

A | considerable day-to-
erosol day vertical an
Extinction  horizontal variability

(km™) . July 20
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..but not much spatial and vertical variability N(;"\A
in average distributions ‘
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Spatial and Temporal Variability of Aerosol

Extinction
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e Median, 25-75% distributions
show large day-to-day variability
in extinction

* One average, not much variability
among legs

* Day-to-Day variability dominates
over spatial variability
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Average spatial and vertical variability
(morning and afternoon)

* Max extinction values increase in altitude from morning to afternoon
« Small (<0.05) increase in average AOD from morning to afternoon
« Large (~500 m) increase in average PBL height from morning to afternoon
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AOD and Aerosol Extinction
Comparisons




ofcien’®  Comparisons with other Sensors

* HSRL data have been/can be compared with other surface
(AERONET, UMBC lidar), airborne (P3 in situ), satellite (MODIS,

MISR) sensors

« Comparisons show good agreement with P3 and AERONET

measurements

* Details to be presented during Wednesday AM aerosol breakout
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Impacts of High RH on
Aerosol Optical Properties




Humidification Effects on Aerosol Properties

HSRL/B200 Time{UT)

Change in aerosol extensive (backscatter, DISCRYFRAR4 196 198 20 202
extinction) and intensive (depolarization,
lidar ratio, wavelength dependence)
properties often associated with changes in
relative humidity

A closer look in Wednesday AM session
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Aerosol Classification




R-A HSRL Aerosol Classification

« Changes in aerosol intensive parameters indicate variability in aerosol types
« HSRL measurements are used to infer aerosol type and apportion AOD to type
« We desire collaborations to investigate HSRL inferences of aerosol type with in situ

data, model simulations, and backtrajectory analyses
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oot AOD and aerosol extinction
apportioned to aerosol type

2011 DISCOVER-AQ
* Most (>80%) of AOD during DISCOVER-AQ

apportioned to “urban” aerosols similar to other Bt |

Urban

HSRL campaigns that occurred over eastern USA —_—
« Future DAQ campaigns will provide opportunities Martame

to evaluate inferences of other aerosol types
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Comparisons of HSRL
Measurements and NOAA
CMAQ Forecasts




HSRL data used to evaluate NOAA
experimental CMAQ simulations

« HSRL data used to evaluate NOAA CMAQ simulations of PBL heights, AOD, and
aerosol extinction profiles

« Comparisons reveal some systematic differences in these parameters

« Details of these comparisons presented during Wednesday morning session

* We are prepared to help evaluate CMAQ and other model simulations
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HSRL Measurements and
Surface PM, 5




HSRL data used to examine relationship .

 HSRL measurements of extinction, AOD, and aerosol layer
height, and f(RH) derived from airborne P3 in situ measurements
were used to examine the ability to estimate surface PM; 5

 Examined correlations between the HSRL measurements and
hourly surface PM, 5 data from four stations (Beltsville, Fairhill,
Edgewood, UMBC)

 Details presented in Wednesday AM session
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Water Attenuation Coefficient Derived from HSRL{ %%

Led by Yong Hu (LaRC)
Water attenuation coefficient

derived fr'om 532 nm Br'illouin Subsurface attenuation Coefficient (1im) from July 14 L1, 2011 fight
scattering measurements e

Equivalent to diffuse attenuation

at 532 nm; needs to be validated “

Potential use of attenuation
coefficient

- Turbidity estimates
- Estimate profiles of inherent

optical properties (such as

particulate backscatter
profile)

Seek collaborations on validation

Yong will provide support on HSRL:.}

data analysis

- Experimental product
refrieval from HSRL

- Theoretical modeling analysis
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Summary

» HSRL measurements provide vertical context for surface
and satellite column aerosol measurements

« HSRL data used to derive PBL height and aerosol layer
heights

. AIThou?h there were large day-to-day variability in
aerosol spatial and vertical distributions, average
distributions do not show much spatial variability

* Aerosol hygroscopic growth had significant impacts on
aerosol extensive (e.g. backscatter and extinction) and
intensive (e.g. lidar ratio, depolarization, color ratio)
parameters

« HSRL data used to evaluate model simulations and ability
to infer surface PM, 5 from column AOD

* More information regarding these and other studies to be
presented during Wednesday morning aerosol session



