zu Koln

RO -
Gl &) JULICH
Uil e/ JOYCE  CPEX-LAB//~ ~ASIRISN Parsahangessatrum

AEROSOL-CLOUD INTERACTIONS
AT JOYCE USING ACTRIS DATA

Marcus Miullert, Ulrich Lohnert?, Birger Bohnt

lnstitute for Energy- and Climate Research: Troposphere (IEK-8), Forschungszentrum Jilich GmbH, Germany
2Institute for Geophysics and Meteorology, University of Cologne, Germany
contact: marc.mueller@fz-juelich.de

Motivation JOYCE Case Study

Comparison of aerosol In-situ and remote sensing
measurements in the period 2017-02-07 to 2017-02-10 at
JOYCE (120 m AGL)
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Today the physical mechanisms of Aerosol-Cloud Interaction
(ACI) are well known (Twomey, 1977). Nevertheless, the
magnitude of ACI and the scales on which it acts in radiative
transfer are still reasons of uncertainty in climate models (IPCC,
2022). A method for the calculation of ACI-metrics, using ground-
based cloud remote sensing and the backscatter signal of a -

. . . sensing
cellometer, already exists (Sarna et. al., 2015). A multi-year . Ceilometer
application and a detailed analysis of this method is still missing. . Cloud Radars
The JOYCE site allows the use of a unique data set of collocated
aerosol in-situ and cloud remote sensing observations.

« Julich ObservatorY for
Cloud Evolution
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1. Is the attenuated backscatter signal (ATB) of a ceilometer _ _ _ 3 E
Surtable to represent aerosol Concentratlon’) The ACI algOI‘Ithm (Sama et al 2015) W|” be app“ed tO data ;%i _2x10:‘§§

2. Is it possible to confirm and quantify ACl-effects on a long- characterized by:
term JOYCE dataset? * Low-level liquid water clouds

« Well mixed conditions (Manninen et. al., 2018)
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« Adapt the method (Sarna et. al., 2015) and apply it to long- ACI I\/I etrl CS

term JOYCE data.
« Compare the ceilometer attenuated backscatter signal to in-

situ aerosol-measurements to verify the applicability of the O P< < rrl
Y PP Y Calibration is applied to ceilometer signal O pa”SO n

method.
* Integrate a Planetary Boundary Layer (PBL) classification l (O’Connor et. al., 2004)

Comparison of aerosol in-situ (total number concentration)

(Manninen et. gl., 2_018). | N - 1,00 x 1058 — and remote sensing (ATB) measurements in the year 2017
+ Set ACI-metr;}cs incontext to en;}nronment;al S}Q”d!t'ons 50x10°63 at JOYCE (120 m AGL). Only data, where the rolling STD is
(temperature, humidity, pressure, weather type classification). §E1oooo e e oot i smaller 8- 10~8m~1sr—1 are shown.
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Concentration from
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JOYCE-Instruments
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