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Goals and Challenges of the VIEsion project:

12.10.2017
Folie 2

 New 500 m model for Vienna International Airport (VIE) in development
— 1 hour update cycle
— focus on nowcasting and up to 12 hours
— high accuracy requirements

* Such a model requires good initial conditions based on up-to-date data
assimilation

e Challenge: dense data at the surface but scarce upper air measurments
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Mode-S data
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Ansponder sends wind and
g temperature data to the ground
A radar stations

image source: www.skybrary.aero

image source: www.flightradar24.com
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Mode-S data
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Ansponder sends wind and

g temperature data to the ground
A radar stations

image source: www.skybrary.aero

e Secondary surveillance radar (SSR)
receives temperature and wind data from
aircraft (Mode-S data)

3D real-time data is available for use in
weather models

* mostly on flight levels (cruise) with fewer
observations during climd and approach
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Mode-S data

Secondary surveillance radar (SSR)
receives temperature and wind data from
aircraft (Mode-S data)

3D real-time data is available for use in
weather models

mostly on flight levels (cruise) with fewer
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Distribution of

Mode-S data
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Distribution of Mode-S data

longitude-height and latitude-height histogram for all data
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Distribution of Mode-S data

longitude-height and latitude-height histogram for all data
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Distribution of Mode-S data

longitude-height and latitude-height histogram for all data
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Distribution of Mode-S data

longitude-height and latitude-height histogram for all data
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Hourly Distribution of Mode-S Data (example)

density of Mode-S observations from 01 to 02 UTC density of Mode-S observations from 13 to 14 UTC
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Impact of Mode-S data on a 1.2 km simulation

Tornado case of 10 July 2017 at Vienna
International Airport

a supercell formed southwest of Vienna
and moved east just south of the city with a
tornado touching down in the fields close
to the airport

cell moved into zone sampled densly by
climbing and approaching aircraft
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Test Case — 10 July 2017 (init at 12 UTC)

Feeding the data into the
model results in
convergence problems of
the cost function during
minimization
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Test Case — 10 July 2017 (init at 12 UTC)
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Test Case — 10 July 2017 (init at 12 UTC)
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Test Case — 10 July 2017 (init at 12 UTC)

14 to 15 UTC accumulated precipitation

reference with Mode-S wind data INCA analysis
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Test Case — 10 July 2017 (init at 12 UTC)

12 to 15 UTC accumulated precipitation

reference with Mode-S wind data INCA analysis
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Conclusions and Discussion

* the assimilation of Mode-S data has the potential to provide dense 3D datain
a highly relevant area for the VIEsion project

* initial tests show a notable impact of Mode-S data on simulations

e convergence of minimization is still a problem (also found for EHS data)
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Supplementary Material

Mode-S temperature data visualized at two different flight levels

Data used for the simulation presented above (3 hour assimilation window)

T [K] at 10965.18 m between 1030 and 1330 UTC T[K]at11887.2 m between 1030 and 1330 UTC
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Supplementary Material

Mode-S wind data visualized at two different flight levels

V[m s~1] at 10965.18 m between 1030 and 1330 UT

U[m s~1]at 10965.18 m between 1030 and 1330 UT
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Supplementary Material

Mode-S temperature data visualized at two different flight levels (EHS)

T [K] at 10965.18 m between 11 and 12 UTC T[K]at11887.2 m between 11 and 12 UTC
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Supplementary Material

Mode-S wind data visualized at two different flight levels (EHS)

U[ms1]at 10965.18 m between 11 and 12 UTC V[ms~1] at 10965.18 m between 11 and 12 UTC
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