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Current setup for retrieving liquid water path
ignores scattering from drizzle drops

Proposed setup for retrieving liquid water
path includes scattering from drizzle drops
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Current methodologies neglect drizzle
scattering effects and assume the entire
liguid water located in the cloud as
cloud drops with diameter < 90 um.
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The proposed methodology includes
drizzle scattering effects for drizzle
drops with diameter > 100 pm and
assumes a realistic drizzle drop size
distribution.

Synergistic Passive and Active Retrieval
of CLoud properties (SPARCL)

Observations
KAZR: Z, w, v, Ctop
CEIL: B, Cbase
Sonde: T, RH, Wind Speed

DSD Assumption
Drizzle: Gamma
Cloud: Lognormal

Active

retrieval

Output below cloud
LWCdbc, DOd,NOd, rr L]
Output at cloud base
LWCmix, DOmix

DSD Assumption
Drizzle: Gamma
Cloud: Lognormal

Observations
BT23, BT30, BTS0

To Passive module

Input
Ctop, cbase, T, RH
Below cloud
LWCdbc, LWPdbc, Reffd
In cloud
Reff_mix

First guess Cf
LWCdac=LWCmix
LWPd= LWPdbc+ LWPdac
LWPc=LWPt- LWPd
Cf= LWPc/LWPt
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PWV, LWPt, Cf
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In-cloud LWCd
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Update
PWV, LWPt, Cf
LWPc = LWPt*Cf
LWPd = LWPt- LWPc
LWPdac= LWPd-
LWPdbc
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ﬁcrive Module: Drizzle microphysics
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Passive Module: Drizzle macro-physics

Reduction of cloud LWP
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The inclusion of scattering reduces the cloud liquid
water path of 8-15% depending on the amount of
precipitation and drizzle drop size and allows to
gain insight into the partition of cloud and drizzle
water path in the cloud.




Ongoing work

Datasets 2015-2019:

Merged 5 yrs of Radar, Ceilometer, Doppler lidar, aerosol, and radiometer data
Selected 56 days of closed cell stratocumulous clouds

Current work:

e Evaluating uncertainty in Active module due to assumptions in the retrieval

e Characterizing drizzle sedimentation rate

* Analyze data from these cleaned datasets with a focus on aerosols, and drizzle intraction
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