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Executive summary

IPOS TNA "Industrial POllution Sensing with synergic techniques" aimed at investigations of the atmospheric
conditions and aerosol distribution in highly polluted area of The Netherlands. The EMORAL mobile lidar was
employed to get information on the characteristic properties of the aerosols, including new parameters
underexplored within ACTRIS: water vapor mixing ration and fluorescence backscattering and capacity. The
obtained data set together with classical properties used within ACTRIS ARS component such as aerosol extinction
and backscattering coefficients and linear depolarization ratios represent dataset of high value for further studies

especially health-related.



Scientific objectives

The main scientific objective of IPOS TNA was to explore the biogenic aerosol and carbonaceous aerosols in terms
of their properties and abundance in highly industrial areas by taking advantage of the CINDI-3 experiment
(CESAR, NL Facility) and its collocation with the mobile lidar of the IPOS Team. Our mobile lidar was to provide
fluorescence - water vapor data enabling to track biogenic/carbonaceous aerosol, especially within boundary layer.
Multitude of observations at the CINDI-3 experiment at CESAR, NL (physical access) was used to better interpret
the lidar results. The RADO, RO (remote access) support to assure high-quality of the final high-level data products
was crucial. Other accompanying instruments brought by IPOS team extended the range and complementarity of

observations.

Reason for choosing station/ infrastructure

We asked for the access to multiple facilities: CESAR, NL (OBS) to join with the IPOS TNA the CINDI-3 activity,
RADO, RO (OBS) for the help in the evaluation of the AQ tests done for the non-ACTRIS mobile lidar, and ICOS-
ATC, FR (CL) for lending the ATMO-BOX for the duration of the IPOS TNA.

Due to lack of ATMO-BOX for the planned duration of activity the latter access has been cancelled with no major

effect on IPOS results as this ancillary instrument was not avaliable.

Activities during the TNA (research, training, events, ...)

The IPOS team was taking part in the activity in rotations. The core observations were regarding the mobile lidar
measurements. All data have been evaluated and provided to KNMI server. We are willing to provide data

publication within H....s Data Portal. The request has been sent.



Method and experimental set-up

Within IPOS TNA we joined the CINDI-3 activities by bringing new synergic approaches and techniques in place,
specifically in terms of focusing on fluorescence and humidity observations with lidar techniques. The physical
access was of primary interest to IPOS, and 4 scientists, 3 form Uni Warsaw and 1 form Uni Silesia took
observations at CESAR, NL.

The lidar data were measured and evaluated on site using the operational procedures that we have developed for
the mobile lidar within the Atmo-Access Pilot on EarthCARE Cal/Val. For the assessment of the QA tests we used
the remote support of RADO, RO. Our work was mainly focused on aforementioned science goals but also on the
timely interpretation of the results with help of panoply of experts taking part in CINDI-3 experiments. This way we
managed to join the expertise on aerosol remote sensing with gas remote sensing in aspects wider than normally
we do (using our PANDORA S2 spectrometry and gorund based stationery lidar in Warsaw).

Apart form IPOS team members that join physically the experiment (in turns), others worked online to support the
project goals: mainly with fast data evaluation and quick interpretation. This was be possible due to high number

and wide expertise of IPOS team.

The lidar data evaluation was done using the well established SCC of EARLINET/ACTRIS as well as in-house
developed algorithms, e.g. LiRaMi, EMERALD, proFILER.

Preliminary results and conclusions

The preliminary results were focused mainly on the fast retrieval of data, the results of the limited LiRaMi code
(called LiLi) were processed and high-resolution parameters were obtained (scattering ratio, color ratio and
depolarization ratio. We were able to characterize the properties mean values during the entire campaign.
Additionally aerosol and clouds classification within the boundary layer (~2 km) was performed, whereby we found
very high abundence of the molecules, fine-spherical and partly non-spherical aerosol. The results are interesting,
especially in the context of the future comparisons with observations of the EMORAL mobile lidar in other
environments (urban, costal, peatland etc.).

The conditions in terms of PM values were at the beginning of IPOS clean, they changed to high values however
the aerosol was not long range transported but rather local. The photometry data confirmed no long-range

transport. Thus dataset is perfect for the local assessments.



Outcome and future studies

The main challenge was due to the weather conditions, especially due to highly overcast weather and episodes of
rain. Additionally very strong winds resulted in technical issue with the lidar hatch opening and closing, that was
solved relatively fast. The resulting data show high variability and contamination with clouds. Still relatively large
number of data was evaluated, which is considered a success. There is variety of further work that can be done,

especially in terms of microphysical properties retrieval form lidar data in upper boundary layer.

References

None for this moment.

The Internal Report and Data Acquisition Report are under preparation.

Publication of the results obtained for the Cabauw location is under preparation.

The results will be presented on scientific conferences (e.g. ACTRIS SCIENCE CONFERENCE 2025, ESA Living
Planet Symposium 2025, European Lidar Conference 2025)

We will cite the Atmo-Access and IPOS TNA in all papers/presentations resulting for TNA.
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