Antenna Response Versus Height

14 MHz, KSMA QTH to Japan
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Fig 9—Computed elevation responses of 120- and 70-foot
high Yagis, at the KSMA location on Cape Cod, in the
direction of Japan and over flat ground, for comparison.
The elevation response of the real-world antenna has
been significantly modified by the local terrain.

Fig 10 shows the situation for the same Cape Cod location, but now for 7 MHz. Again, it is
clear that the 120-foot high Yagi is superior by at least 3 dB (equivalent to twice the power) to
the 70-foot high antenna at the statistical elevation angle of 6°. However, the response of the
real-world 120-foot high antenna is still up some 2 dB from the response for an identical antenna
over flat ground at this angle. On this frequency, the local terrain has helped boost the gain at the
medium angles more than a similar antenna 120 feet over flat ground. The gain is even greater at
lower angles, say at 1° elevation, where most signals take off, statistically speaking. Putting the
antenna up higher, say 150 feet, will help the situation at this location, as would adding an
additional Yagi at the 70-foot level and feeding both antennas in phase as a vertical stack.

Although the preceding discussion has been in terms of the transmitting antenna, the same
principles apply when the antenna is used for reception. A high antenna will receive low-angle
signals more effectively than will a low antenna. Indeed, amateur operators know very well that
“If you can’t hear them, you can’t talk to them.” Stations with tall towers can usually hear far
better than their counterparts with low installations.

The situation becomes even more difficult for the next lowest amateur band at 3.5 MHz,
where optimal antenna heights for effective long-range communication become truly heroic!
Towers that exceed 120 feet are commonplace among amateurs wishing to do serious 3.5-MHz
long-distance work.
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