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Abstract The urban convective atmospheric boundary layer (ABL) structure and its evolution were studied with Weather Research and Forecasting (WRF)
model for the period of Sofila Experiment 2003. The experimental data of 2003 used for model validation encompass turbulent fluxes and profiles of
temperature, humidity, wind speed and direction. Configuration using two datasets for topography (SRTM, NASA) and land cover (CORINE 2012) was
Implemented in WRF model. The spatial distribution of modelled maximal values of sensible and latent heat fluxes clearly indicated the location of big green
areas in Sofia city, water bodies and mountain ridges. The model was able to reproduce sensible heat flux adequately for the entire period of the experiment
with exception of September 30t"when 2.6 mm rain was recorded. The model was able to capture the sharp jump in the latent heat flux after the rainfall, but
with two hours delay. The model maximal values of friction velocity were overestimated compared to the measured ones.
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Parametrization of physical processes

Sofia Experiment 2003

Data set with high spatial and temporal resolution was collected during the experimental campaign
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29.09.2003 max HFX [Wm] .
nm Sl Advanced Research WRF (ARW) Version 3.8.

(http://www.mmm.ucar.edu/wrf/ users/docs) Initialized with 0.25
degree NCEP Final Operational Analyses every 6 hours.

Four nested domains are used based on a Lambert Projection,
centred at 42.68N and 23.36E with resolution of 32 km (D1), 8 km
(D2), 2 km (D3) and 500 m (D4). Two new datasets for topography
(SRTM, NASA) and land cover (CORINE 2012) were
Implemented in WRF. Four dimensional data assimilation (FDDA)
Is used for domain D1 at all vertical levels, and for domains D2,
D3 only above the first 10 model levels. The FDDA option is not
applied for DA4.
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The model is able to reproduce adequately he HFX for the entire a Bk rise Biade = 18 7 7 The spatial distribution of simulated maximal values of sensible (HFX) and latent
period, with exception of September 30th, when 2.6 mm rain was (LH) heat fluxes clearly indicate the location of big green areas in Sofia city, water
recorded. Simulated HFX is about 2 times larger than measured, Maximal simulated HEX and LH in D4 on bodies and mountain ridges, due to implementation of new detailed CORINE land
but WRF is able to capture the sharp jump in LH after the rainfall. 59 09 2003 and 01.10.2003 use iIn WRF. High values of LH are calculated for the water basins around the city

and low for the built-up areas. High HFX values are calculated in the city and on
the ridges of the mountains.
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