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Reflections From A Perfectly Smooth Surface

• Our assumption of a smooth flat Earth is analogous in many ways to scenery perfectly 

reflecting from the surface of a very smooth lake

• In terms of reflection, the average depth of surface irregularities must be substantially 

less than the wavelength of the incident light, or radio wave, to be a perfectly smooth 

surface

• In some cases radio waves may perfectly reflect from a smooth flat Earth, for example 

from relatively quiet oceans

• However, this is usually not the situation
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Ground Scattering of Radio Waves

Smooth lake surface            Rough surface

• If the surface of a lake is not perfectly smooth, reflected light will be scattered in all 

directions producing a blurry image

• The same is true of radio waves

• Surface irregularities in mountainous terrane is considerably larger than the 

wavelength of incident radio waves scattering the radio waves in multiple directions

• Some of the scattered radio waves will be reflected in the desired propagation direction

• Radio waves scattered in other directions will be lost resulting in ground scatter 

attenuation
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Backscatter

• Some of the scattered signals may travel back through the ionosphere toward the 

transmitting site

• This is known as backscatter (blue trace)

• It is not unusual for some of the backscattered signals to end up in the skip zone

• When this occurs, some of the stations in the skip zone may hear the transmitting 

station when normally they would not

• Backscatter is common on 20 meters during solar maximum
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20 Meter Backscatter Test

• 20m backscatter test 13:29 thru 14:37 PDT March 30, 2025,  Antenna: 20 meter inverted V 
with apex at 32 ft, VARA digital protocol used to connect to Winlink RMS stations (next slide)

• Contact duration is the time to connect to a RMS station, send a message, and disconnect

• For this test a contact consisted of a Connect followed by a Disconnect since the message field 
was empty, i.e. it did not contain any text

• A contact test duration greater than 40 seconds is considered a very poor connection unsuitable 
for sending text messages

• NC = No Connection, the station could not be contacted
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20 Meter Backscatter Data

• During this test the 20 meter skip zone was about 320 miles

• Beyond 320 miles contact test durations were excellent, usually less than 20 seconds

• Stations at distances less than 320 miles were in the skip zone



20 Meter Backscatter Test Results

• Stations in the skip zone should not be heard at all (they are skipped over)

• Most RMS stations in the skip zone where not heard and thus did not appear in the chart

• However, 6 stations where heard due to backscatter

• Notice that the quality of the backscatter contacts were very poor with contact test durations 
generally much greater than 40 seconds
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