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. Results
Background and aim of the work
> The realistic reproduction of the urban texture is one of the main open challenges in the field of Temperature Wind speed Planetary Boundary
o o
numerical weather modelling. It is especially challenging for the city of Rome where the urban at 2 meters [ C] at 10 meters [m/s] Layer Height [m]
texture and the characteristics of the building stock are complex and stratified, consequence of a o -~
history lasting close to three millennia. HrsEN e
» The Local Climate Zones (LCZ) classification consists in 17 urban zone types for a much more E_j e :"~ o
detailed representation of the urban texture (Stewart and Oke, 2012). LCZs can be conveniently 8 s150 ] a0
translated for WRF runs for cities all around the world (Demuzere et al., 2022) S . o
» An innovative configuration of the Weather Research and Forecasting (WRF) model has been ::: | R v :Z:
implemented for the Clty of Rome thanks to the integration of LCZs derived from the WUDAPT 12°20'E 12°25'E 12°30'E 12°35'E 12°40'E 12°45'E 12°20'E 12°25'E 12°30'E 12°35'E 12°40'E 12°45'E 12°20'E 12°25'E 12°30'E 12°35'E 12°40'E 12°45'E
dataset. The World Urban Database and Access Portal Tools (WUDAPT) project is a community- voEm s E s P EneEEe e PR
based project to gather a census of cities around the world (Ching et al., 2018). 2 2y - | 2N
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» The aim of this work is showing the preliminary results of WRF runs performed with such new A oo S L T e
41°54'N 41°54'N > = ’ . B X 41°54'N
WRF-LCZ configuration over Rome — . o ¢ 2 2, ,, §? o
o i, . & N 3
() 41°50'N 41°50'N [ < . g 41°50'N —
él_] 41°48'N 41°48'N —§ N ,l " g, - 41°48'N
— 41°46'N 41°46'N 1 ; . %;L - 41°46'N —
41°44'N - st04a'N o ; “ '? ateaan N
41°42'N 41°42'N E. - = -'125 ’ 41°42'N

MchOdOlogy 12°20'E 12°25'E 12°30'E 12°35'E 12°40'E 12°45'E 12°20'E 12°25'E 12°30'E 12°35'E 12°40'E 12°45'E 12°20'E 12°25'E 12°30'E 12°35'E 12°40'E 12°45'E
- o

22 23 24 25 26 27 28 29 30 31 32 05 1152253354455556 250 500 750 1000 1250 1500 1750 2000

*

The numerical setup of the WRF model
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List of physics options Horizontal resolution of Hour (LT) Hour (LT) Hour (LT)
chosen for the WRF runs the WRF domains f
‘ ‘ Averaged daily cycles of temperature and wind speed
o elected o simulated by WRF and acquired at ARPA sites
aegory cleeTed option Geographical Area Horizontal resolution [km]
»  Microphysics Single-Moment 6-class
>  Longwave radiation RRTM Italy 13.5x13.5 Temperature Wind Sp@@d
»  Shortwave radiation Dudhia
Central Italy 4.5x4.5 Site Site
»  Surface layer revised MM5 Statistical Parameter Statistical Parameter
» Land Surface Unified Noah Land Surface Model Lazio Region 1.5x.15 BON cAv ™ BON CAV vV
>  Planetary Boundary Layer Bougeault-Lacarrere »  Mean Bias (MB) -0.0034 -0.063 0.62 > Mean Bias (MB) 0.46 -0.43 -0.66
> Urban Physics Building Effect Parameterization (BEP) Metropolitan area of Rome 0.5x0.5 > Fractional Bias (FB) 000121 | 5.26*10-5 0.026 >  Fractional Bias (FB) 0.27 0.23 0.38
»  Correlation Coefficient (R) 0.96 0.97 0.95 >  Correlation Coefficient (R) 0.73 0.74 0.66
» Normalized Mean Square Error » Normalized Mean Square Error
(NMSE) 0.0013 0.0034 0.0029 (NMSE) 0.30 0.33 0.48
»  Fraction of predictions within a »  Fraction of predictions within a
factor of two of observations 0.99 0.99 0.99 factor of two of observations | 5 gq 0.72 0.62
v' Timeseries of temperature at 2 meters and wind speed at (FAC2) (FAC2)
. 10 meters are extracted corresponding to the locations of f
Study period P 5

three weather stations of the ARPA Lazio network,

namely: Boncompagni (BON), Fosso del Cavaliere (CAV) Statisticeg Slll)mmary of the ;01255113:01“ of l‘iVRF Simulations
e Tor Vergata (TV). and observations at the weather stations

v' Numerical results are then compared with observations for temperature (left) and wind speed (right)
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