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Source: https://www.qrz.com/db/g3npc

An example of
vertical antennas
near large trees:

The G3NPC four-
square array for
the 15 m band




* First we found the electrical parameters of Live
Trees

* Next we simplified the model to just one live tree
trunk near a vertical dipole

* We used two independent methods:
* Numerical Electromagnetic Code (NEC), and
» an Electromagnetic Analysis of a lossy cylinder
* Both methods were validated by measurements
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“ The electrical parameters of live trees are dramatically
different than those for dead wood or lumber and vary with
tree type, so we carried out our simulations over a range of

dielectric parameters. ”
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e Varied tree dielectric
parameters over a range

 Varied the tree trunk height
a [including infinite height]

* \We recorded:
* loss vs. separation
» front-to-back ratio vs.
frequency
 Yagi-Uda gain effect




Our “nominal tree” was
0.33 m radius [like an 82 inch

walist line], with
dielectric constant of 52, and
conductivity of 0.17 S/m

Earlier measurements by Rudy
Severns, N6LF, confirmed our
choice of nominal values

We then varied the parameters
around the nominal values

Source: Rudy Severns, N6LF




Loss vs. Frequency
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Losses increase with
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the curves are for different
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Spherical
<€ Forest
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Direct wave

Source: Theodor Tamir, “Radio Wave Propagation Along Mixed Paths in Forest Environments”; IEEE

Transactions on Antennas and Propagation; AP-25, No 4,July 1977; pp .471-477. 14
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Source: Carl Luetzelschwab, KOLA, “Propagation: Low Band Antennas and Trees” NCJ, Mar./Apr., 2006. 15



A tree trunk absorbs energy from a close-by vertically
polarized antenna

* Loss increases with tree diameter

 Loss diminishes quickly with distance — “keep 0.3 A away
for <1 dB loss from one tree”

* Horizontal polarization is not affected by this loss, but
vegetation affects all polarizations

* Limbs and vegetation scatter polarization

* The tree provides 4 — 6 dB directive gain at about 0.2
wavelengths separation

* A Forest provides multiple paths, additional losses
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| hope that we’'ve demonstrated the
difference between Theory and Practice

“In Theory, we know everything, but nothing works”
“In Practice, everything works, but we don’t know why”
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| hope that we’ve demonstrated the
difference between Theory and Practice

“In Practice, everything works, but we don’t know why”
“In Theory, we know everything, but nothing works”

We combine Theory and Practice:

NOTHING WORKS, AND WE DON'T KNOW WHY!
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