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Abstract

The evolution of the atmospheric boundary layer over an urban area with complex topography is simulated using Advanced Research WRF (ARW) mesoscale numerical
weather prediction model for five fair weather days (24 -28 August 2015) during summer of 2015. High resolution simulations are used to test performance of nine PBL
schemes In predicting of boundary layer height against retrieved one from ceilometer profiles. Different gradient detecting algorithms for determination of PBL height from
cellometer data are also compared. Radiosonde data iIs used as a reference for validation of numerically simulated and cetlometer detected PBL heights. Despite using of
different proxies’ ceillometer and radiosonde retrieved PBL depths around noon are similar which indicate that cellometers are suitable instruments for determination of
convective PBL height in fair weather. In some periods, especially at night, analysis of cellometer profiles does not allow an unambiguous determination of PBL height as it
presumes a uniformly distributed aerosol. Therefore significant lack of concurrence with simulated values Is not unexpected. Numerical simulations also revealed that

\\influence of urban area on boundary layer evolution is mostly discernible during evening transition. /
Data and Methods Results
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combination with upper air measurements based on radiosonde launching at National Institute 24/08/2015 raw data
of Meteorology and Hydrology (located 4.4km southeast of the ceilometer). | SRR O R R - ~
PBLH detecting algorithms: 2eon | MR i L S e STRAT PBLH
from CHM15k profiles - 3 methods (two 1D and one 2D ): il e * 1 derivative PBLH

- 1%t derivative of PR?; - ol I T e o (0315 NFIE)I\ﬁ| PBLH

- (signed as 1L1V); i R e .. Z0H

- STRAT. T e o B i o - < lapse rate method

- it e e N b wa X parcel method

NLM (non-linear model) allows simultaneous determination of planetary boundary layer - — \+ Richardson method y
height (PBLH), entrainment zone depth (EZ), height of full overlapping (FOH) and height of

zero overlapping (ZOH). NLM is fitted to range corrected backscatter power.
Multiple instruments and multiple methods inter-comparison of detected PBLH[m]
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Conclusions

It was shown that in convective situations retrieved by ceillometer PBLH is in very good agreement g
with determined by rawinsonde, despite using different tracers. - ~
The new PBLH detection method proposed here is suitable for simultaneous evaluation of both ACknOWI edg ments

on
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PBLH, EZ and ceilometer’s overlapping parameters.
In summary non-local PBL schemes represent better PBL evolution in the morning, local schemes, This work has been financially supported by Bulgarian National Science Fund (BNSF) Young Research

except TEMF, UW, MY/, perform well in the late-afternoon and early evening. | | Grant Ne DM 04/1. We would also like to mark COST Action ES1303 — TOPROF contribution.
In the evening PBL is higher above urban area as a result of higher heat capacity, but it decreasing - /

rate 1s also higher because of increased roughness in the city. @
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