Satellite measurements of CCN and cloud
properties at the cloudy boundary layer:
The Holy Gralil —is it achievable?
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The scientific basis for a satellite mission to retrieve CCN
concentrations and their impacts on convective clouds
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Effects of Aerosols on Clouds and Climate

BY NiLton O. Renno, EArLe WiLLiams, Danier RosenreLp, Davip G. FiscHer, JURGEN FiscHER, Tisor KRremic,
ARrRUN AGrAwAL, MEINRAT O. ANDREAE, RosiNA BiereaumM, RicHARD BLakEesLee, ANko BoERNER, NEIL BowLEs,
HugH CHrisTiaN, ANN Cox, JasoN Dunion, Akos HorvaTH, XIANGLEI HUANG, ALEXANDER KHAIN,
SteraN KINNE, MAriA C. Lemos, Jorce E. PENNER, ULRicH PoscHL, JoHAaNNEs Quaas, ELENA SERAN,
Bjorn STEVENS, THOMAS VWALATI, AND THOMAS VWAGNER

CHASER proposes to revolutionize our understanding of the interactions of aerosols with
clouds by making the first global survey of the fundamental physical entity linking them:
activated cloud condensation nuclel.
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Retrieving CCN from satellite-measured @
T-r, relations of convective clouds DOWIPI FPI3VN MPDPINA
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Validation of the retrieved CCN over SGP
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A VIIRS/NPP image of the convective clouds and T-r,
relations in an area over the ARM/SGP site at 25 July 2012

19:14 UT. The color scheme is RGB microphysics. The
Imager data is at a resolution of 375 m.
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The MPL lidar backscatter vertical profile at the SGP,
showing cloud base height at ~2.9 km msl. The vertical
line denotes the overpass time.
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The SGP sounding of 25 July 2012 17:30 UT.
Temperature at cloud base height is about 13°C.
However, warmest satellite cloudy pixel is at 17°C.



Adiabatic liquid water content, LWC, g/kg
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Thermals in the well mixed boundary layer, as seen by the
vertically pointing Doppler radar at the SGP site. The retrieved
cloud base updraft speeds are denoted. The vertical line

denotes the overpass time.



Number of activated CCN, N_, cm™
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Super-saturation, S, %
Validation of the retrieved CCN by surface
measurements.
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Surface measured CCN, cm™

Satellite Retrieved CCN, cm

Validation of the satellite-retrieved CCN by surface
measurements at the SGP for the 9, 13, 19, 24 and 25
of July 2012. The median r, for a given T was used.



Description of work:

Number of activated CCN at cloud base (N_) can be obtained from satellite
retrieved relations between temperature (T) and drop effective radius (r.) of
convective clouds.

Cloud base updraft (w,) is measured by vertically pointing cloud radar at
the ARM/SGP site.

Therefore, the supersaturation (S) at cloud base can be calculated based
on N, and w,. Having N, and S constitutes measuring the CCN(S).

The retrieved CCN(S) at cloud base is validated by surface measurements
of CCN(S) during times of well mixed boundary layer.

Ongoing and future plans:

Improve the accuracy of surface CCN measurements at low
supersaturations.

Improve the accuracy of satellite measurements of cloud base
temperatures.

Add case studies for locations with accurate measurements of CCN and
cloud base updrafts.

Develop a methodology for assessing cloud base updraft from satellite
measurements.
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