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Largest climate uncertainties = clouds & aerosols

Radiative Forcing Terms
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Rayleigh scattering predicts 100%
polarization 90° from the sun




All-sky polarization imager

Liquid crystal
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Wavelengths: 450, 490, 530, 670, 780 nm



Deployment at Mauna Loa




All-sky polarization images

Degree of Polarization Angle of Polarization




\ARAN
N

\
\\B Y
LR

AN

WA
N

AW\

AMAARY
S\

L : <1<Q \A AR

W
5
8
0%
!

]
K5
: OO
tey KRS g
| AR
OSSR
OO
AKX
OO EXXXXXOOCCOOE

.ﬂﬂ‘ﬂ.dﬂﬂﬂ.ﬂﬂﬂd«ﬂﬂ<<<<:.1<'<<<
ANINNNRRRNT el
AT’
| e
O

X

th automated sun occulter

.o.w..w.w...: o
R
IOOOCO0OOOOCOC DRXAR
RO
L ANl

RN
ORI

RN
OOOORODRCOCONRAA
AN SRNENAY
\)

QXX

4.1
OO .:,;....
R
AR ....o...o‘........... IR
AR AR
RO A
AR .....,,....,,...\\,w.@..,u., )
A RR00e00E
|

=
©
o)
©
=
-
O

\
o
\)

All-sky polarizat




Aerosol measurements

Size distributions
e 10Nnm<D<0.5um
* 0.2um <D <20 um

Scattering (3 )

Extinction (3 1)




Cloud imager, dual-polarization lidar, ...
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Measured and modeled sky polarization

Local Time: 2009-09-02 09:32 Sun Zenith: 62.3° 450 nm
Polarimeter Radiance SOS Model Radiance Radiance Error

Polarimeter DoLP (450 nm) : SOS Model DoLP (450 nm)
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Rayleigh scattering by gas molecules

Relative irradiance
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Skylight polarization spectra
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Wildfire smoke




AERONET aerosol optical depth from 28-Aug-2012
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AERONET aerosol optical depth from 29-Aug-2012
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AERONET aerosol optical depth from 30-Aug-2012
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Scattering and extinction coefficients
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— Extinction, 2=530 nm
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Volume Distribution of Aerosols

[—1200 Aug 28
|—1200 Aug 29
| —1200 ) Aug 30

—
Q

n

—
™
=
2
g
| -
=
O
=
O

10"
Radius (um)




Degree of linear polarization
28 Aug 2012 16:00 045 um

Before the plume

DoLP profile at 90° scattering angle
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Degree of linear polarization
28 Aug 2012 17:02 0.45 pm

Increasing smoke
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Degree of linear polarization
29 Aug 2012 15:59 045 um

Thick smoke

DoLP profile at 90° scattering angle
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Optically thick but physically thin smoke layer
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