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Study on 1.5 micron coherent lidar for airborne CAT sensor
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Abstract
Feasibility study on 1.5 micron coherent lidar system for airborne CAT (Clear Air Turbulence) sensor is
introduced. Atmospheric conditions including backscatter coefficient and turbulence condition are studied.
Performance on wind velocity estimation is predicted using Monte-Carlo computer simulation and required SNR
(Signal to Noise Ratio) is obtained. Required system parameters are estimated using coherent lidar equation.
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Table 1. Target specification of CAT sensor.
10km Parameter Value
9.3km(5n.m.) Altitude 10km
Measurable range 9.3km (5n.m.)
Range resolution 150m
Velocity search range -30m/s  +30m/s
Velocity precision <2mls
Detection probability 80%, 90%, 95%
Data refresh rate 1Hz
Table 2. Backscattered coefficient at altitude of 10km.
Measured | Area Season Value
or Model (/m/sr)
Measured | South Atlantic Summer | 3.3><10°
Ipm  2pm Winter 2.8><10°
10pm North Atlantic | Summer | 8.8%10°
[3] 15pm Middle Atlantic | Spring- | 3.4><10°
Summer
1.5pm Northeast Winter 1.1=<10%
Atlantic Summer | 6.6><10-°
10km Over Pacific 4.0=<10°
Rural ocean
North Pacific 1.1><10°
9 South Pacific 1.4><10°
107/ mlsr North America 1.1x<10°
2.6><10°
Model 1.4><108

10 m/sr ~ 10°%/m/sr
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Table 3. Turbulence condition, EDR,
and Probability of observation.

Aviation Organization) ANNEX 3 Standards Turbulence EDR Probability
Light, Moderate, Severe condition m/s ()
’ ’ None 0.0~0.1 98.3665
4 Light 0.1~0.2 1.4732
. 0.2~0.3 0.1312
EDR Light Moderate 0.3~04 0.0200
Moderate Severe EDR 0.24(m2/3/s), 04-05 0.0051
0.32(m2/3/s), 0.70(m2/3/s) Severe 05-06 0.0018
0.6 ~0.7 0.0007
SNR 07-08 | 00015
5 Table 4. Required wideband SNR (unit: dB).
SNR (Signal to Noise
Ratio) ondition | Light | Moderate | Severe
Prob.
Kolmogorov
80% -26.5 -25.5 -22.5
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80% 3.5mJ Fig. 1. Backscatter coefficient versus required energy.
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