Atmoshperic Attenuation

S0 100 Tropical
20 — 50 Downpour

10 25 Heavy Rain
12.5

/ Medium Rain
2.5

1.25  Light Rain

Attenuation (dB/km)

N
\ \\
N

0.5
0.25 .
05 / ¢ Drizzle
0.1 -
0.05 // / Rainfall rate
0.02 (mm/hr)
0.01 /
0.005
0.002 /
0.001
3 5 10 30 100

Frequency (GHz)

Figure 2. Atmospheric Attenuation

Ducting 1s an increase i range that an electromagnetic wave will travel due to a temperature inversion of the lower
atmosphere (troposphere) as shown in Figure 3. The temperature inversion forms a channel or waveguide (duct) for the
waves to travel in, and they can be trapped, not attenuating as would be expected from the radar equation. Ducting may
also extend range beyond what might be expected from limitations of the radar horizon (see Section 2-9).

The ducting phenomena 1s frequency sensitive. The thicker the duct, the lower the minimum trapped frequency.
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Figure 3. Ducting

A similar occurrence takes place with 1onospheric refraction, however the greatest increase 1n range occurs in the
lower frequencies. This 1s familiar to amateur radio operators who are able to contact counterparts around the world
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