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Approaching Airport Hongkong
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Challenge: Capacity - ICAO rules

Leading aircraft Follower aircraft
I I I I I I
i ,« : i i ; hegvyi ~medium i light
heavy | - “-|:> | | x I I
| I I | |
> 13710 | B 747 | | | | |
I | I I I I
I [ I I I |
I | I I I I
I | I I I I
. I | I I I |
medium | - II—:> = | E |
<137t0 | | _ | | |
> 7o | A 320 : | medium | | light |
- | I I | |
| | | | | |
I | I I I I
I | [ I | I
| RN | | |
I ' medium
light | 1] | | |
g I | I I I I
<7to | Do 228 | 1y 1
light | | |
I | I I I |
| | I I | |
0 (2.5) 3 4 5 6
Separation distance [nm]
N— —~—
additional WV separations,
often too conservative
#:H Institut fur
Physik der 7t International SRNWP-Workshop on Nonhydrostatic Modelling

Atmosphare



I .

wake-vortex prediction
P2P

envelopes for y(t), z(t), I'(t) in 13 gates

glide path adherence statistics
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WSB: set-up at Frankfurt Airport
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Instrumentation at Frankfurt airport: location and setup

WSWS SODAR/RASS
anemometer 10 min averages

20 m vertical resolution,
3 wind components,
virtual temperature,

GW

DWD
station

SODAR/RASS
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Forecastlng for airports: model chain with nesting
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Configuration of high res models MM5

MM5

» daily two 24 hr runs: 00 and 12 UTC
» two nested domains: 250 x 250 km2 (Ax=6.3 km), 90 x 90 km? (Ax=2.1 km)
» 10 min output of wind, temperature, density, tke and edr + BL data.

» vertical resolution 8 — 50 m (26 levels up to z=1100 m, in total 60 levels).
» 25 grid points along glide paths (important to consider spatial variations!).
» Forcing with COSMO-EU analyses
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Configuration of high res models MM5 and COSMO

MM5

» daily two 24 hrruns: 00 and 12 UTC

» two nested domains: 250 x 250 km? (Ax=6.3 km), 90 x 90 km? (Ax=2.1 km)
» 10 min output of wind, temperature, density, tke and edr + BL data.

» vertical resolution 8 — 50 m (26 levels up to z=1100 m, in total 60 levels).

» 25 grid points along glide paths (important to consider spatial variations!).
» Forcing with COSMO-EU analyses

COSMO-FRA

» daily two 24 hr runs: 00 and 12 UTC

» Model domain centered at FRA airport: 280 x 280 km?2 (Ax=2.8 km)

» 10 min output of wind, temperature, density, tke

» vertical resolution 15— 150 m (13 levels up to z=1100 m, in total 50 levels).
» Forcing with hourly COSMO-EU analyses
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SODAR/RASS Measurements 08. February 2007
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Significant change in wind speed/direction at all heights around 12 UTC
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MMS5 - SODAR/RASS - Wind Speed 08.02.2007
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COSMO-FRA - SODAR/RASS - Wind Speed
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Results from case study

« COSMO_FRA forecast of change in wind speed and direction
better than MMS5 (~ 90 min delay in latter)

» Overestimation of wind speed by both models
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SODAR/RASS - data sample

Comparison COSMO-FRA/MMS5 Sample
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IMMS - SODAR/RASS - wind speed
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* Only minor differences in RMS

* MMS slightly better for higher
wind speeds (RMS)

» Overestimation of wind speed
by MM5
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* Average error and RMS smaller

for COSMO-FRA compared with
MM5
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Summary & Outlook

Summary:

» Systematic evaluation of high-res MM5 and COSMO-FRA shows
only minor differences in RMS for wind speed & wind direction

* Overestimation of wind speed by MM5

« COSMO-FRA forecast of temperature shows smaller errors
compared with MM5

Outlook:

» Comparison using WTR data provided by DFS (measurements up
to 1650 m)

 Additional case studies (Kyrill)

 Analysis using new COSMO version
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