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The Influence of Pollution on the Shortwave Albedo of Clouds

S. TwoMEY

I'nstitute of Atmospheric Physics, University of Arizona, Tueson 85721
26 October 1976 and 5 April 1977

ABSTRACT

By increasing droplet concentration and thereby the optical thickness of a cloud, pollution acts to increase
the reflectance (albedo) of clouds; by increasing the absorption coefficient it acts to decrease the reflectance.
Calculations suggest that the former effect (brightening of the clouds in reflection, hence climatically a
cooling eficct) dominates for thin to moderately thick clouds, whereas for sufficiently thick clouds the latter
effect (climatically a warming efiect) can become dominant.
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AEROSOL-CLOUD-INTERACTION
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AEROSOL MEASUREMENT

Data below clouds
No temporal resolution
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CALCULATION OF ACI-METRICS

Sarna et. al. (2016)

ACIy = d In(Na) observed proxy of the aerosol concentration a:
d In(a) « aerosol number concentration
d In(r,)  aerosol optical thicl_<ness
ACL, = dIn(2)  backscatter of a cellometer?
LWP
a2 @) JULIcH
Member of the Helmholtz Association 05.07.2022 Page 6 Forschungszentrum

JOYCE



AEROSOL REMOTE SENSING WITH A CEILOMETER

Lidar technique
Automated Operation
Developed to measure cloud base height

Eye-safe
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LIDAR EQUATION

p () = e rme 2™
r r / ’
P(r) = CLr_z exp{—Z fo a(r )dr} ~ B(r)
P(r)r? T / / - N;j(r)Cscq,j(r)pj(TT,T)
ZLT = B, exp{—Z fo a(r )d‘r} ~ ) ! 4]n !
= IB* (7") XX TN (7")
« TM(r)
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CLOUDNET
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RESEARCH QUESTIONS

"//

Is the backscatter signal of a Is it possible to confirm and
ceilometer suitable to represent quantify ACl-effects on a long-
aerosol concentration? term JOYCE dataset?
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WHAT HAS BEEN DONE SO FAR?

Munkel et. al., 2006

140 : : l .

Line of regression: f(x) =—1.6304 + 2.023-107 *X - :

Correlation coefficient: 0.8351 : : : o :
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WHAT HAS BEEN DONE SO FAR?

Sundstrom et. al., 2009
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IN-SITU / REMOTE SENSING COMPARISON
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OPTICAL PARTICLE COUNTER

>
Particles o
*® » Sample Inlet

e

Remote Particle Counter Sensor

Particle scattering light inside Photodetector converts scattered
detection area (View Volume) light to an electrical pulse
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Scattered Light
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Image: https://www.golighthouse.com
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Image: Aggarwal, 2010

IN-SITU / REMOTE SENSING COMPARISON
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JOYCE CEILOMETERS
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ADDITIONAL DATA
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FIRST RESULTS

Case Study - Clear Sky - JOYCE
Attenuated Backscatter Coefficient
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FIRST RESULTS

Case Study - Clear Sky - JOYCE
Resample 10min & beta < 3.5e-6
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FIRST RESULTS
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NEXT STEPS

e Aerosol In-Situ Comparison
e Filter Precipitation
e Statistical Analysis of 2017
e Include 50m Height Measurements
e Analysis of Optical Behaviour
e Compare ATB to In-Situ Nephelometer
e Compare ATB to Simulated ATB Based on in-situ Measurements
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CONCLUSION
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