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Goal

Clarify how aerosol and meteorological

properties impact the cloud radiative forcing,

using ground-based observations.
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Cloud Radiative Forcing

Radiation responses
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Methodology

- Coincident ground-based measurements of clouds,

meteorological properties from ARM deployments were used.

drizzling clouds.

- The measurements were taken at 1-minute resolution.
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Measurements and retrievals

—— B ] Measurement / Retrieval

- el ™ Column Maximum Reflectivity (Z,...,)
Cloud base height (hg)

~> Cloud top height (h)

> Doppler vertical velocity at hg (w)
Vol Liquid water path (LWP)
Relative cloud radiative forcing (rCRF)

Cloud optical depth (t_)
Cloud fraction (f,)
2 Cloud albedo (A,)

Scattering at 550 nm (G5, m)
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Lifting condensation level (LCL)
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- Properties anaM

RELATIVE CLOUD RADIATIVE EFFECT
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PROXY FOR
TURBULENCE

Non-dimensional

measure for the surface

cloud radiative effect.
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w, is the mean
vertical velocity
at the cloud
base within 1
hour from each
measurement.

DECOUPLING INDEX

: hep

Indicates how
well-mixed the
boundary layer
IS.

AEROSOL INDEX

Ai = O550nmA
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Proxy for CCN.

STABILITY

LOWER TROPOSPHERIC

LTS :9700hPa' 0

surface

|

Related to the
strength of the
capping inversion. 6,
IS the potential
temperature at level j.
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outhern Great
Plains (SGP)

rCRE x LWP

At Fixed LWP:
Weak trends with A,

in both directions.

2 cloud regimes:
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Aerosol x LWP signalSenrCRE ™
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Case study 1:p, g
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Case study 2: prCRW /
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Correlation between correlations |

/

' Are we actually seeing the LWP signal instead of the
aerosol signal in rCRE?
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Usually, if the aerosol index and LWP are correlated
positively (negatively), the correlation between rCRF
and aerosol index is positive (negative).




Summary —

=

1) The influence of aerosol on cloud radiative forcing is weak

e macroscopic cloud properties and dynamics play a much

larger role in cloud RF compared to microphysical effects.

2) Microphysical metrics to estimate aerosol-cloud interaction

are very uncertain.

3) We propose looking at aerosol indirect effects using

higher-order properties like rCRE, LWP, fc, Cloud albedo.
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