Deutscher Wetterdienst E
Wetter und Klima aus einer Hand N

subsidence Q de Wekker et al. (2018)

urban heat island l
divEgence regional wind

_____________
..........

.......
- -
~ .
'''''

Mo

DWD studies on nocturnal thermally driven flows in hilly and urban terrain

Meinolf Kossmann & Coauthors

% 13 December 2023 Atmospheric Dispersion Modelling Liaison Committee webinar on ‘Katabatic flows’



Content

Deutscher Wetterdienst

Wetter und Klima aus einer Hand

6

» Observation of nocturnal cooling in
the Stuttgart Basin by down-valley

winds

» Numerical modelling of nocturnal
cold air formation and advection into
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Observations in Stuttgart Basin 640 000 inhabitants, 207 km? nwwE
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MUKLIMO 3 simulations Aschaffenburg
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MUKLIMO_3 simulations Aschaffenburg T ©
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MUKLIMO 3 simulations Aschaffenburg
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z-transformation of spatial variables Deutscher Wetterdienst E

var(x,y) — Hvar

Ovar

Zyar(X,¥) =

where Z,,, at the location with spatial coordinates x and y is the normalized value of
the variable var. iy, and oy, are the spatial mean value and standard deviation of var

for a given domain and time, respectively

Methods and Presentation of Investigations Relevant for Planning Urban Climate;
Verein Deutscher Ingenieure, VDI Guideline 3785/1;
Beuth Verlag GmbH: Berlin, Germany, 2008.
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MUKLIMO_3 simulations Aschaffenburg T ©
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Backward trajectories from THS  (red polygons)
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Forward trajectories from CAS  (vlue polygons) Deutscher Wetterienst E
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Trajectory connectivity matrix
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Observations nocturnal Inn Valley exit jet geammgmﬁg
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Earlier studies:
* Pamperin & Stilke (1985)

« Zangl (2004)
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Observations nocturnal Inn Valley exit jet Deum..e,w.mienst%
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The presented DWD katabatic flow studies focus on
= Urban climate model evaluation (PALM-4U)
= Climate process studies (advective cooling, valley exit jets)

= Urban climate adaptation (urban and regional planning)

Further reading
=  www.dwd.de/stadtklimaprojekte : www.dwd.de/lokalklimamodelle

= https://uc2-program.org (Stuttgart)
= https://doi.org/10.3390/land11081330 (Aschaffenburg)
= http://www.teamx-programme.org (Inn Valley)

Dr. Meinolf Koffmann
Deutscher Wetterdienst

Klima- und Umweltberatung
E-Mail: meinolf.kossmann@dwd.de
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