Latest aviation applications of
LIDAR at the
Hong Kong International Airport
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Schematic diagram of dual LIDAR operation




New developments

* |dentification of Lagrangian coherent
structures -> windshear alerting?

e Calculation of F-factor for windshear alerting

e Calculation of eddy dissipation rate (EDR)

* Applications of short-range LIDAR
* Refinement of visibility map algorithm
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Correlation with aircraft data
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F-factor: sea breeze
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F-factor performance
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F-factor performance

0.9

0.8

0.7

0.6

0.5

0.4

0.3

0.2

0.1

2007 - 10 negative F-factor

——(7LA ve

—m—25R A wve

O7LA GLYGA
——20RA GLYGA

0 0.2 0.4 0.6 0.8 1
Alert duration(F-factor in negative value)




Instrumented aircraft
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EDR comparison

005 01

015 02 025 03 035 04 045
Glyga EDR 95%tile

Median Median
045 045
04 04
035 035 |
c
% 03 .E 03
2 B
E E
nD" 025 r 025
o o y=11372x
% 02 V= 11350 % 02 R® = 05879
E ? — Pt
5 015 R® = 0.6946 015 |
1’} =
01 01 r
0.05 005
1] L L L 0 . ‘ . . ‘ ‘ . .
005 01 013 02 025 03 030 04 045 0 005 01 015 02 025 03 035 04 045
Glyga CDR median Glyga EDR median
95%tile 95%lile
045 045
y = 0.9375x
04 . 04 R? = 0.4258
0.35 ¢ 035 |
o
= @
E’E 03 * = 03
@ 8
025 L
g N y=1.032% r 025
. R* = 06815 w
£ U2 £ 02 F
M [u]
& 015 %
% 0. 7 L
q . E 015
01 01 +
-
0.00 005 L
1 L 1 1 1 1 1 1
] 0 . . \ L . .

0 005 04 015 02 025 03 035 04 045
Glyga EDR 95%tile




POD (%)

EDR performance in windshear
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Short-range LIDAR at Asia World-Expo
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Percentage of Detection
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Box

Dates: 2006/01/01 - 2006/12/31 Target: 1st LIDAR 1degree Scan {old version)

Reference: Forward Scatter - R2ZW

Total No. of Cases: 88166
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Dates: 2006/01/01 - 2006/12/31 Target: 1st LIDAR 1degree Scan (Sensor Adjusted)

Reference: Forward Scatter - R2W
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Old vs new method
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Work in progress

Study of LIDAR-based F-factor in windshear
alerting — using a larger sample, and
departure flights

Study of LIDAR-based EDR for turbulence
alerting -> comparison with pilot reports

Calculation of LIDAR EDR using spectral width
approach

Trials of short-range LIDAR in windshear
alerting — over a longer period



