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single trees ranged from 0.8 to 1.3 dB/m for different 
tree types, with an overall average of 1.1 dB/m. 

Roadside-tree attenuation statistics have demonstrat­
ed several important features: 

1. Significant reductions in fade may be achieved by 
driving on the side of the road corresponding to 
minimum shadowing. For example, Fig. 8 
demonstrates that for the percentage of time cor­
responding to a 10-dB fade, representing the 
worst side (right side), 4 dB may be saved by 
switching lanes. 

2. The elevation angle to the satellite is expected to 
play an important role in establishing the fade lev­
els for roadside-tree attenuation. Higher elevation 
angles mitigated the signal fading considerably 
(Fig. 6). Similar comments may be made for the 
multipath effects (Fig. 11). Figure 6 shows, for 
example, that for 100/0 of the time approximate­
ly a 6-dB difference exists between the distribu­
tions corresponding to 30 and 60° elevation 
angles. These results suggest that we should se­
lect satellite locations so that higher elevation an­
gles are achieved for critical geographic regions. 

3. Roadside trees along four-lane highways may 
contribute as much attenuation as those along 
two-lane highways, or even more (Fig. 7). The fre­
quency of tree interception, the path length 
through the trees, and the density of branches and 
foliage dictate the extent of fading. 

Where multipath effects constitute the dominant fad­
ing mechanism, the average fades at the 1 and 5% lev­
els were, respectively, 5.5 and 2.6 dB at L band and 4.8 
and 2.4 dB at UHF. Roadside-tree attenuations may ex­
ceed those produced by muItipath effects by at least 8 
and 5 dB at the 1 and 5% levels, respectively, demon­
strating that tree attenuation is the deciding factor in de-
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termining fade margins for a future mobile satellite 
system. 
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