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Characterizing the structure and evolution of
ABL

« ABL stability structure influence
t he di spersion of pollutants,
t herefore characterizing the
t hernodynami ¢ structure of this
| ayer is relevant for air quality
appl i cations.

* Local circulation and turbul ence
due to different sources determ ne
the CBL hei ght and the resi dual
| ayer characteristics, which in
turn are also determ nant for air
quality (Q Li et al. 2021).

* A better know edge of ABL processes é??;?—«svh
s essential for inproving the
paranmetri zation of these processes

i n nunerical nmodels (Lohnert et al. 4
2014\




JOYCE: Julich Observatory for Cloud

Evolution

« ACTRIS National Facility for O oud
Renpt e Sensi ng at JOYCE has been
operating for nore than 10 years
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VWi le weak stratification in
ABL i s better described by
simlarity theory and
nuneri cal nodels, strong
stratification is nore
difficult to resolve (Mahr et
al. 2014).

«Ailr pollution episodes are
known to be strongly rel ated
wth persistent tenperature
| nversions (Largeron et al.
2016, D. Zhao et al. 2019).
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Synergistic approach: Turbulence and
stability

Wnd velocity and thernodynam c profiles with high
tenmporal resolution available at JOYCE

Doppler wind lidar MWR

* Back-scatter and nonents  Tenperature profiles are
of the Doppler velocities used for boundary | ayer
allow to classify the stability research (Saeed

et al. 2016, D. Zhao et

- - p—

turbul ence mxing in the
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Preliminary Conclusions

« Enpl oyi ng JOYCE observations with high tenporal
resolution allow us to better characterize the evolution of
ABL stability and turbulence, which are crucial processes
for nodeling and air quality applications.

« Combining MAR with DL gives conplenentary infornmation on
ABL structure and i nmproves ABL cl assification.

« The inplenentation of N2 in the ABL classification,
all ows to identify more accurately the sources of turbulence.

* The present turbulence and stability characterization can be
combined with in situ observations of aerosols in the frame of
ACTRIS.

 Future: estimati on of Ri chardson nunber and t hernodynam c
indices will help us to better characterize the ABL
stability and identify sources of turbul ence.

« Future: investigation of sensible and | atent heat fl uxes




