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How Doppler Lidar Works

Doppler Lidar = Infrared Doppler Radar

Return Light is Doppler
e bEET® Shifted by Moving Aerosols
Provide 2-3D Spatial

60 m (400 nsec) pulse . ] Pulse Envelope (60 m)
transmitted 500
times a second

Relative wind induces
a Doppler frequency shift
in the backscattered light;
this frequency shift is
detected by the sensor

‘Pencil’ Beam
Portion of Scattered Light Collected Width 10-30 cm
By Transmit/Receive Telescope

Infrared: Instead of raindrops, we use natural particulates
(one millionth of a meter in size)

Doppler: velocity/wind sensing (strength)
Radar: accurate position information

Hong Kong International Airport
Installed June 2002

Windshear system works best in least needed times
v _ - 8 WindTracer® installed to

address 83% of HKIA
windshear conditions
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Eighty-three per cent of pilot
reports of windshear at Chek
Lap Kok are associated with

dry weather, it has emerged.
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| alert an hour before it happened.”

Lantau Island

Out to 3 NM from TDZ
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Wind Shear and Turbulence Alerting

Microbursts, gust fronts, sea breezes, and terrain-induced wind shear and turbulence
pose hazards to aircraft in the terminal area

Pulsed Doppler Lidar scans and collects distributions of
radial velocity measurements

These measurements are processed to map the hazard
- strength and location

Key benefits provided by pulsed Doppler Lidar:
- negligible clutter — no side lobes
- high spatial resolution, high accuracy
- zero land acquisition costs

- similar data formats provide for ease of integration
with existing radar data streams (e.g., TDWR, ITWS)

Photo taken near time of event

Sample Event: 3 September 2004
Microburst at JeffCo Airport
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Wake Vortex Sensing Supports FAA Pursuit
of Capacity Enhancing Procedures

il : CSPR at SFO

Closely Spaced Parallel Runways
- Departures

- Intersecting Runways

- In-Trail Arrivals

Beneficial, phased solutions for
specific problems within 3-7 yrs

Joint program with NASA

Procedure development 1 -
Data gathering and evaluation o i T
Integrated operational solutions |

Pulsed Lidar being used now : —\‘ “ e

to gather necessary wake safety - : e e
data at STL
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Detection and Tracking

STL2 Glideslope View
Detection and Tracking
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Summary

Pulsed Doppler Lidar offers key & unique benefits
—Dry air (low dBZ) capability with clutter-free hazard detection
—High-density, glide-slope coverage and zero land acquisition costs
—Same sensor detects and tracks aircraft wakes

Improved terminal area wind hazard situation awareness
—International airports adopting the technology: HKIA installed mid 2002
—SIGMET/IRIS integration demonstrates capability for automated alerting
—Airports benefit significantly with an integrated solution, especially those

with limited/no wind hazard alerting infrastructure

Wake turbulence research program relying on Doppler Lidar
—Joint FAA/NASA program: safe capacity-enhancing procedures
—STL WindTracer® installations March 2003, August 2004
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