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with Caeli Multi-Wavelength Raman Lidar
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Abstract: Modeling: Note:

PSD: particle size distribution

} J @ ] RH: relative humidity
T: temperature
| Kappa; | Ip- RI_' CC: chemical composition
T - RI: refractive index

We estimate lidar-relevant optical properties based on aerosol physicochemical
properties and relative humidity for the 2019 TROLIX campaign in Cabauw.
Vertical profiles of extinction coefficient, backscatter coefficient and lidar
ratio were calculated from ground based aerosol measurements and profiles of
temperature and relative humidity, from different altitudes at the Cabauw tower
and radiosonde data.
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We assume an external mixture of black carbon and secondary inorganic
aerosol 1n the fine mode and an internal mixture of sea salt and mineral dust i1n the
coarse mode.
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Comparison with the aerosol optical properties retrieved by the CESAR Water

Vapour, Aerosol and Cloud Lidar (Cael1) are presented, but show that the model Note:
: : : 0., 0, O MIE: MIE scattering theory
tends to overestimate the lidar ratio. ™ - o.: extinction coefficient

o ,. absorption coefficient
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Experiment: o
Fig.3. the model components and steps based on the ground-based observations.
Site and Trolix campaign:
Location: Cabauw station, located in the western part of Results and Discussion:
The Netherlands (51.971° N, 4.927° E).

. . Vertical profiles of aerosol backscattering, extinction coefficients and Lidar ratios:
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Ground in situ instrumentation: \ ; aerosol backscattering, extinction
= ‘ : coefficients and Lidar ratios.

Particle size distribution: measured by using a scanning mobility particle sizer E i " o |

(SMPS) and combined with an Aerodynamic Particle Sizer (APS). : * It showed that the extinction coefficients

. .o 1 . . 1500 - : were overestimated from the modelling
Chemical composition: The Secondary Inorganic Aerosol (SIA) mass concentrations calculation based on the ground

were obtained with the GC-MS. Elemental analyses were performed using Teflon measurements. However, the model was
filters. And element carbon (EC) was measured with a Sunset using the EUSAAR-2 - - validated by using a reported dataset
thermo-analytical protocol. AT 40 N N N (R I B [ S gathered during June 2015(Fig.5d).
Meteorological data: obtained from the regular radiosonde station at De Bilt within a - patrat ) 1 printoncoctfml 1 o

40 km radius away from the site.
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Fig.5. (a) The chemical mass concentration fraction during TROLIX campaign. (b) The total mass
closure study between measured chemical composition and from the PSD. (c) PSD at dried condition
during 2019-09-27. (d) Model validation with well measured data gathered during June 2015 at
Melpitz Observatory.

Lidar ratio(LR): 1s the ratio of extinction coefficient and
backscatter coefficient. It has units of steradian and can vary — -

—,

from as low as 1 to about 100 sr, depending on the type of s
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Ip = Oe o.: the extinction coef ficient

Further study:

In order to complete this study, we expect to gather more reliable data in the upcoming Pre-
Ruisdael May campaign. We aim to have High temporal resolution particle size distribution and the
chemical composition, as well as the meteorological vertical profiles corresponding to the consistent
time series. Further analysis can be easily performed by using the current model.

Oback  opq4qk ¢ the backscattering coef ficient

Hygroscopicity 1s the capacity to react to the moisture content of the air by absorbing or
releasing water vapor. For a single particle, it can be characterized by the growth factor
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K . pH R: universal gas constant(R=8.3145 J mol-! k-1 ")
GF = (—/———+ 1)/3 p : the density of water(p=1000kgm)

T: temperature(K) RH: relative humidity

Dwet: diameter of the wet aerosol.
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Kmix: the kappa value of the mixture.







