Near Vertical Incidenc&kywave (NVIS)

A Tool for Amateur Regional Emergency Communications
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Courtesy: httpg/rdl.train.army.mil/catalog/view/100.ATSC/EOCF2038494193BFD28408E331FD89
1300782865613/82.53/chap9.htm



Making Use of the lonospherdDX vs NVIS

The very same ionospheric layer is used to reflect signals when operating DX or NVIS. The differe
Is the angle at which you launch your signal..

DX operating always emphasizes getting your antenna beam as low to the horizon as possible. T
allows your signal to skip as far as possible.

NVIS operating is precisely the opposite. NVIS stations aim for putting most of the signal straight

overhead (70- 90°). The signal reflects just as well but covers the local area geographically center
on your station.

The more common “long-haul” HF HF-NVIS
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Ref: http//www.napco.org/documents/MCC_2014 NVIS.pdf



How the lonosphere Works DX vs NVIS

Principle: the higher you go in frequency, the lowtae elevation angle whereby
the ionosphere will support reflection.

(1) Thisis why NVIS works best at the low end of the tRge (1-12 MHz). Higher
frequencies do not reflect straight overhead.

(2) This is why signals skip farther as you go up in frequency.
UHF Signals

Higher VHF

Signals
\ Lower VHF
\\G‘e Signal
o°‘°Q
O
Higher HF Signals
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Measuring the lonosphere the Science of Predicting
Propagationg the Vertical Incidence Sounder (VIS)

How does it work? The VIS consists of a variable frequency transmitter, a tracking receiver tha

follows the transmit frequency, and a NVIS antenna capable of launch the signal straight up. T

VIS acts as a radar by receiving the signal reflected back off the ionosphere. The altitude of

reflection is calculated directly by the propagation time up and back again. From the properties

the reflected signal, the density of the ionization layers can be estimated. Knowing this, radio
propagation can be predicted at angles other than straight up.

Data Online. There is a network of world wide sounders of the type designed bytheersity of
al aal OKdzaSahda [26SffQa [/ SyidSahwrefegmdtdasyY 2 alL
Digisonde8. Anyone can access the current and past data collected by each station here:
https://lgdc.uml.edu/common/DIDBFastStationList
Austin, Texas, is the network station closest to us.
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What Does a Good lonogram Look LikePeak of the Cycle

Here is a typicatiay timeionogram from Austin taken near the peak of the ®4olar cycle on

NVIS upper limit frequency

November 15, 2013, 3:00 PM Local

Back to statistics for 2013.11.15 (319}
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Living at the Bottom of Solar Cycle 24
Here is a typicatlay timeionogram from Austin taken on Sept. 03 (5:00 PM Local)

NVIS upper limit frequency
Back to statistics for 2018.09.03 {248)
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Living at the Bottom of Solar Cycle 24
Here is a typicahight time ionogram from Austin taken Sept. 04 (3:00 AM Local)

NVIS upper limit frequency Back to statistics for 2018.09.04 (247)
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ANTENNAS FOR NVIS COMMUNICATIONS

A Launch Angle
A A good antenna for DX has a low angle of radiation (aimed at the horizon) to take
advantage of F2 layer skip.
A A good NVIS antenna has a high angle of radiation (aimed ug a9@).

A Antenna Types;
A Vertical or whipc good DX antenna, terrible NVIS antenna. By nature, verticals project a
null straight up.

A Solution: fold the antenna over so it is mostly horizontal.

A Dipole or wire (center fed, offenter fed, end fed, multiband, etc.)

A Radiation pattern results from the currents in the antenna summed with image
currents induced in the ground under it. A good dipoley@y for DX low angle
radiation is mounted approximately a half wavelength above ground. This results i
near cancellation of the energy going straight up.

A Solution: Mount an NVIS dipole closer to the ground than a half wavelength.

A Electrically small loop antenna

A Compact, easy to carry around, launches signal straight up when close to the
ground.

A Disadvantage: less antenna efficiency (lower gain).



HOW HIGH OFF THE GROUND?

40m Dipole
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ANTENNAS FOR NVIS COMMUNICAT¢ONS
HORIZONTAL DIPOLES/WIRE

NVIS Antenna Dimensions
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ANTENNAS FOR NVIS COMMUNICAT¢ONS
HORIZONTAL DIPOLES/WIRE

Centerfed pair of electrically short
resonant whips (Hustler, etc.)

Hundreds of NVIS ideas found by Google
search. Improvise almost anything.




ELECTRICALLY SMALL LOOP ANTENNAS

Military style tunable NVIS loop
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