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Cloud, Aerosol, and Monsoon Processes
Philippines Experiment (CAMP2EX)

= CAMP2EX focuses on three NASA focus areas

1. Aerosol and cloud microphysics — how aerosol particle concentration and
composition effect the optical and microphysical properties of clouds and how
these effects relate to the transition from shallower to deeper convection

2. Cloud and aerosol radiation - how spatially inhomogeneous and changing
aerosol and cloud fields impact three dimensional heating rates and fluxes
and how 3D effects may impact aerosol, cloud, and precipitation fields

3. Aerosol and cloud meteorology - Determine the meteorological features that
are the most influential in regulating the distribution of aerosol particles the
extent to which aerosol-cloud interactions studies are impacted by co-varying
meteorology.

= Experiment also conducted jointly with R/V Thompson as T ;
part of PISTON — Propagation of Intraseasonal Tropical | ' N7 E:@fiy Wéj@’ Eob2y.5°
Oscillations mission L | ooos NN L
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= CAMP2EXx employed two aircraft 3
= NASA P-3B aircraft
» SPEC Learjet

» NASA LaRC HSRL-2 deployed on P-3B aircraft for nadir
viewing measurements

= P-3B, based at Clark Air Base, conducted 19 science
flights between Aug. 24 and Oct. 5, 2019
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Summary of HSRL2 CAMP2EX Products

|
HSRL-2/CAMP2EX 15 Sep HSRL-2/CAMP2EX 15 Sep

Available Data Products , o _ . o owm o m ow .
Aerosol Extensive Measurements (data(hdf5) and Aerosol Depolarization (532 nm)
imagery(png) archived) g
— Particulate backscatter profiles (355, 532, 1064
nm)
— Aerosol extinction profiles and AOT (355 and 532
nm)
« Aerosol Intensive measurements (data(hdf5) and
imagery(png) archived)
— Particle depolarization profiles (355, 532, 1064
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— Extinction-to-backscatter ratio profiles (355 and
532 nm) ;
— Angstrom exponent profiles e L .
* Extinction: 355-532 P\ I I
- Backscatter 355-532, 532-1064 e \1 % |l . .| Aerosol e |
 Aerosol Type (data(hdf5) and imagery(png) archived) Rt () w N Optical o
- Aerosol Optical Thickness (data(ICARTT) archived) §nl P g f(/ﬁ‘f’;;‘_ i 1T BNERAESS L. e :
« Mixed Layer Heights (data(ICARTT) archived) 7 ;%age /’ sm~ oS nm) e ;;” ;_f/df-{' E
- Mean aerosol extinction and backscatter values within e 7 (a1 il :fg;:; i,
and above the Mixed Layer (data(ICARTT) archived) o | N e “;2;;‘ e g 7 M]
HSRL-2 data from CAMP2Ex data at e g O e

https://www-air.larc.nasa.gov/cgi-bin/ArcView/camp2ex#HOSTETLER.CHRIS/



Mixed Layer Heights derived from HSRL?2

Mixed Layer (ML) heights derived from
cloud-screened aerosol backscatter
profiles

ML heights can be a good proxy for
daytime PBL heights

Technique uses a Haar wavelet

covariance transform with multiple wavelet

dilations to identify sharp gradients in
aerosol backscatter (adapted from
Brooks, JAOT, 2003)

Automated HSRL algorithm chooses ML
from among aerosol gradients with input
from manual inspection where necessary
(Scarino et al., 2014, ACP)

During CAMP2EX, median MLH =557 m

Dropsonde data from Sue van den Heever (CSU)
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Vertical Variability of Aerosol Properties within the
Mixed Layer Associated with Relative Humidity (RH)

HSRL-2CANP2EX 2 Sep 2019 HSRL-2CAMP2EX
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As RH increases near top of Mixed Layer, fine
mode hygroscopic particles take on water

=  Aerosol backscatter and extinction increase

» Particles become more spherical so
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Systematic Vertical Variability of Aerosol Backscatter
and Extinction within the Mixed Layer Due to RH
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Systematic Vertical Variability of Aerosol Backscatter
and Extinction within the Mixed Layer Due to RH

Z; = mixed layer height
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Median Variability of Aerosol Intensive
Parameters Within the Mixed Layer

Z; = mixed layer height
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HSRL2 Measurements of Aerosol Optical
Thickness (AOT) During CAMP2EX
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HSRL-2 Reveals Horizontal and Vertical
Variability of Aerosol Properties

HSRL-2/CAMP2EX
Time(UT)

25.56 25.58 256 25.62 25.64 25.66 25.68 5.7 25.72 2574

2

~ Aerosol Backscatter (355 nm)

w
@
1
=

w
{1s-wip) 1aneasyoeg |osolay

Altitude(km)
~ o
F i

1<

- == _

Aerosol Depolarization (532 nm)

J—

oo
(wu zgg) uonezuejodap j0sosdy  IU G5E)

~
o
°

Altitude(km)
~

- @&
o
8

e
&

-
==
g

80

£

0 =

=25 x
E

£ 60 2

32 o

2 50w

315 &

3

2

=
-

[

3_: _ Backscatter Angstrom Exponent
. = ~(532-355 nm)

Altitude(km)
~
o o
@ X shy T g
5 2 & =

I~
£/Z€S) Juauodxgy woiysbuy i1a)3eas)a

o

°

e
o o
)

0

o
NLa€
ELon

16157 g
I 1 I I I ! ! I I !

1667 16:77 1687 16:98 1709 172

I 1 I I I I I I I I
11895 11896 11896  118.96 118.97 11897  118.97 11898  118.98  118.99

J

06 Sep 2019

1

—

-

WNW of Luzon - larger, maritime (sea-
salt) aerosol near surface

, , HSRL2/P3, 201909 , ,
o LR )
18°N P 7 0.6
201:00
y
0.5
16°N4 H
040
[]
2
2
g ) g
21N 4. B 2
® s @4 03
- S 7r) o)
¥ ' w
R, N
o 3
i ' 0.2
12°N : ST
"%05:16 o
A A
" ."7:" =7 g
.J A 4
) X i 0.1
'," \ l,/
10°N -  antl / i
100 km 7 05:48 ,r/ na
50 mi f ¢ -y .
T T T T T o
116°E 118°E 120°E 122°E 124°E
Longitude

SSW of Manila — smaller particles
(pollution/smoke) near surface, small =
slightly nonspherical smoke aloft

. HSRL-2ICAMP2EX

Altitude(km)

Time(UT)

2025 2935

2915

Altitude(km)

0.1

Altitude(km)
(wu zgg) uopezuejodep jososay U §SE) | (15-WN) JoREOSHORY |0S0IOY

(wu ggg) oney sepi

o °
N a2 e @

Backscatter Angstrom Exponent ’
(532-355 nm) s

4
-
B

®

ELon

06 Sep 2019



HSRL2 Measurements used to Infer
Aerosol Type
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AOT and Aerosol Extinction Apportioned
to Aerosol Type

Majority of AOT and aerosol extinction classified using
HSRL2 data during CAMP2EX attributed to smoke
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Example: HSRL-2/GEOS-5 Comparison of
Aerosol Extensive Parameters for Sept. 15
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Example: HSRL-2/GEOS-5 Comparison of
Aerosol Intensive Parameters for Sept. 15
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Cold Pool Example RF7-Sept. 8

Cold air appears to force up
aerosol layer and generate
clouds at leading edge

Very clean air in cold pool
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Comparison of HSRL2 and UW HSRL
During Flight over Manila (Oct. 4)
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Deployed from the NASA P-3B aircraft, the NASA LaRC airborne HSRL-2 measured profiles of
aerosol extensive and intensive properties during all 19 CAMP2EX science flights

» Aerosol backscatter and depolarization (355, 532, 1064 nm)
» Aerosol extinction and aerosol optical thickness (AOT) via HSRL technique (355, 532 nm)
« Additional products include aerosol type and mixed layer heights

Median mixed layer height was about 560 m

Associated with the increase in RH near the top of the mixed layer, HSRL2 measurements reveal:

« Aerosol backscatter and extinction are systematically larger by about 30-40% near the top of the mixed layer due to the
increase in fine mode scattering and fine mode particle size associated with increased RH

« Slight decrease in aerosol depolarization associated with particles becoming more spherical due to water uptake

About 40% (60%) of AOT was within (above) the mixed layer
Majority of AOT and aerosol extinction classified by HSRL?2 attributed to smoke

HSRL2 data are being used to evaluate:

» GEOS-5 simulations of aerosol distributions and properties

» Variability of aerosol distributions and properties associated with cold pools

Future work to include lidar-only and combined lidar+polarimeter retrievals of aerosol physical and
optical properties
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Unusual Dropsonde — Sept. 4
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