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THERMAL INVERSION IN VALLEYS AND BASINS

thermal belt

/ /v-_gl:. /

frost danger ——™

temperature

De Wekker et al. 2018

LORENZO GIOVANNINI ATMOSPHERIC POLLUTANT DISPERSION OVER COMPLEX TERRAIN



THERMAL INVERSION IN VALLEYS AND BASINS

No Inversion Inversion

Cold Air Cold Air

Warm Air
Caused by rapid rise of hot air from asphalt during cool

Warm Air rises
nights

Warm Air Cold Air,

Smog
- Coldair is trapped underneath cool air and so are the
pollutants, resulting in smog
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THERMAL INVERSION IN VALLEYS AND BASINS

Average temperature profiles at Bolzano - December 2016

Temperature profiles at hourly scale - Dec 2016
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THERMAL INVERSION IN VALLEYS AND BASINS

2017-01-29

Height (ma.s.l)

&
E
£
po
c
3
=
8
=}
g
=]
@
[
a
E
]
&

10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Time (h) UTC+1

LORENZO

ERIC POLLUTANT DISPERSION OVER COMPLEX TERRAIN



e
THERMAL INVERSION AND POLLUTANT DISPERSION
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THERMAL INVERSION AND POLLUTANT DISPERSION
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VALLEY WINDS
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SLOPE WINDS

Leukauf et al. 2016
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SLOPE WINDS
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VALLEY CIRCULATIONS AND POLLUTANT DISPERSION
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VALLEY CIRCULATIONS AND POLLUTANT DISPERSION
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VALLEY CIRCULATIONS AND POLLUTANT DISPERSION
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VALLEY CIRCULATIONS AND POLLUTANT DISPERSION
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THE BOLZANO TRACER EXPERIMENT
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THE BOLZANO TRACER EXPERIMENT
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THE BOLZANO TRACER EXPERIMENT
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THE BOLZANO TRACER EXPERIMENT
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Falocchi M., Tirler W., Giovannini L., Tomasi E., Antonacci G., Zardi D., 2020: A datz
meteorological observations from the Bolzano Tracer EXperiment (BTEX) to characterize pollutant dispersion processes in an
Alpine valley. Earth Syst. Sci. Data, 12, 277-291.
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THE BOLZANO TRACER EXPERIMENT: 29 JAN 2017
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THE BOLZANO TRACER EXPERIMENT: 29 JAN 2017
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THE BOLZANO TRACER EXPERIMENT: 29 JAN 2017
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THE BOLZANO TRACER EXPERIMENT: 14 FEB 2017
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THE BOLZANO TRACER EXPERIMENT: 14 FEB 2017
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THE BOLZANO TRACER EXPERIMENT: 14 FEB 2017
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THE BOLZANO TRACER EXPERIMENT
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THE BOLZANO TRACER EXPERIMENT
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THE BOLZANO TRACER EXPERIMENT
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THE BOLZANO TRACER EXPERIMENT

Dispersion simulations with the Gaussian puff model CALPUFF and the lagrangian
particle model SPRAY-WEB.

Simulations with SPRAY-WEB were performed using different parameterizations for the
dispersion coefficients:

» based on surface-layer scales, as in CALPUFF
» based on surface-layer scales, following Hanna (1982)
» based on TKE calculated by WRF

Tomasi E., Giovannini L., Falocchi M., Antonacci G., Jiménez P., Kosovic B., Alessandrini S., Zardi D., Delle Monache L., Ferrero
E., 2019: Turbulence parameterizations for dispersion in sub-kilometer horizontally non-homogeneous flows. Atmos. Res., 228,
122-136.
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