Recent developments in high-resolution wind field modelling
In complex terrain for dispersion simulations using GRAMM-

SCI
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GRAMM-SCI

* New branch of the Graz Mesoscale Model (GRAMM, since 1989)
* Developed at the Regional Government of Styria, Air Quality Section, since 2019

* Key features of GRAMM-SCI

Initialization and transient boundary conditions using ERA5 reanalysis data
Hybrid grid (terrain following in the boundary layer, above equal level heights)
Conservation equation for cloud-water content
Evaporation and condensation in the atmosphere
Cloudiness and snow cover considered

Improved soil heat flux scheme for lakes
Nesting and Downscaling methods introduced NN —
Nudging techniques implemented b L ]
Forests considered as drag force
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Methodology — Reference Year 2017

21
mPM10
H NO2
II I. I E%mas Land

2016 2017 2018 2019 2020 2021 Steiermark

20

Conzentration [ug/m?]
o s po
~ (0] (o]

—
(@)]

15

HARMO 21, Aveiro, Portugal, 27-30 Sept 22



Methodology — Modeling Strategy

3 nested modeling domains

Re-Initialization | Boundary-

Conditions
Update [h]
ERA5S 1000 10 26 1,27 19 15 72 h 3
NESTING 400 10 26 1,26 16 10 72 h -
DOWNSCALING 200 10 25 1,26 12 5 300s -

Simulated months: Jan, Mar, May, Jun, Aug, Oct, Dec 2017
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Match-to-Observation algorithm (MTO)

GRAMM-SCI
Topography ERAS Reanalysis, Nesting,

Landuse Downscaling (200m)

(~5400 flow fields)

Match-to-Observation (MTO)

Observed hourly wind Best fitting flow field
and stability classes

(~2000 flow fields)
GRAL

Buildings/Vegetation Odour/Pollutant
Microscale CFD model dispersion
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Results

Schoeckl, 1443m a.s.l., Jan 17
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Results

Schoeckl, 1443m a.s.l., Jan 17
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Results
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Results

Frohnleiten, 421m a.s.l., Aug 17
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Results

Hourly bias in wind speed and —direction
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Results

18 ma.g.l.
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