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Environmental assessments

- Environmental resource assessment

Air, water, soil, biosphere, ecosystems, energy, human health...

- _Environmentalimpact assessment

Impact of anthropogenic activities on environmental systems, including
weather and climate



Resources for environmental assessments

* Observations
- Analysis of data from instrumental observations in the environment

* Predictions
- Analysis of output from mathematical, numerical or data-driven modelling
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ATMOSPHERIC EXCHANGE PROCESSES
OVER MOUNTAINS

APPLICATIONS
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De Wekker et al. 2018



Environmental systems and climatic areas

Examples of micro-, local,

and macroclimatic
phenomena:

M,-M,; : Microclimate,
L,-Ls: Local climate,
S,-S, Mesoclimate,
A,: Macroclimate

(Yoshino 1961)
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Interplaying
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Air quality

Steyn et al.

2008.

Katabatic Pollutants absorb solar radiation. Tall stacks may
—low ra , Warming in upper layers increases ~ penetratethe
N3 . Mixingheight  temperature gradient of inversion,  inversion.
.2+ reduced by PR

rising ground. -

Reduced thermally-induced
turbulence due to less solar
radiation penetrating the fog.

Urban heat-island intensity
>2°C induces a country breeze.

Figure 2.2 Meteorology- pollut:on relationships durmg a smog in a valley location
Source: Modified from Elsom, 1978h




Factors controlling pollutant concentration c:

Plume
centreline
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2 A Pollutant
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profiles

h Oke etal. 2017
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https://static.cambridge.org/binary/version/id/urn:cambridge.org:id:binary:20170831085823188-0871:9781139016476:84950fig11_12.png?pub-status=live
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Review

Atmospheric Pollutant Dispersion over Complex
Terrain: Challenges and Needs for Improving Air
Quality Measurements and Modeling

Lorenzo Giovannini 1'*, Enrico Ferrero 2(°), Thomas Karl 3, Mathias W. Rotach 3,
Chantal Staquet ¢, Silvia Trini Castelli ®> and Dino Zardi 1-°

https://doi.org/10.3390/atmos11060646



Agriculture and forestry




frost danger

temperature







Hail reports in 2023
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Source: ESSL, European Severe Weather Database: www.esWd.eu










Human health

Air quality

Thermal comfort

Pathogens




Trento ~ 1860




Giovannini et al 2016
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Transport system safety

clear air turbulence
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Figure 7. Some turbulence features over and near mountainous terrain relevant for aviation (adapted



Water

Water storage B —— .
in ice and ¢ gow - /ﬁt'ei"s"tofa’ge in the atmosphere

Many “spheres”
involved:
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3 W - Evapotranspiration
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Water storage
in oceans

Ground-water storage = 8. Geologic
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Dominant synoptic westerly

Weak southerly air flow

<«

Katabatic wind

Daytime slope/valley winds
J‘.‘ Heat advection from valley



https://blogs.egu.eu/divisions/cr/2017/01/25/katabatic-winds-a-load-of-hot-or-cold-air/
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Review

Meteorological Applications Benefiting from an
Improved Understanding of Atmospheric Exchange
Processes over Mountains

Stephan E J. De Wekker L*(1), Meinolf Kossmann 2, Jason C. Knievel 3, Lorenzo Giovannini *
Ethan D. Gutmann ? and Dino Zardi *°

https://doi.org/10.3390/atmos9100371
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