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Overview: Factors influencing Range

The range distance tables attached to this document will specify the maximum ranges that you can expectwotheach
certain setups. Understanding the underlying attenuation phenomena will help you in making use of the tables.

Thethickerthe soil layer between the Scout angenair is, the larger is the attenuatigffoss)caused by
Depth the soil layer absorbingadio signal power.

Place theeceiverclose to thedeepest Scouts toompensate for higher attenuation.

Coarse (sandy) soils textures attenuate signals less than finer (clayey) soils. Clay content is the key p
defining the soil's attenuation factor. Clay contenfdess than <106 are low, while contents exceeding

>40% are high.
Soil Type
Exceptionally higklay contents exceeding >70 % will cause severe attenuation when the soi| and¢he

range and/or depth expectations must be cut back. Note that in certain cases, an ECHO repeater will
in extending reception range.

Water in the sil pores is the most important factor causing attenuation inside the soil layer. Dry soll
absorbs less radio signal power than moist or wet soils.

Soil Moisture As wet soil conditions redudeansmission distances, it is important to take this into account when
instaling. Please check the Wet Soil Range Estimation Table at the end of this docAlteenatively you
may choose toconfigure a wider setup, where the most distant Scouts are allowed to lose connectivity
wet conditions if occasional data loss is nosignificant issue

Install the Base Station receiving antenna as high as possible, taking into account that the higher the
antenna, the greater the minimum distance is between #imennaand the nearest Scoublindrangg.
The minimum reemmend antenna height at its base is 6 metres, with a preference for >12 metres,
Antenna Height | depending on the need for extended reception distances.

Elevating the antenna enhances range because it allows the underground signal to penetrate the soil
surface at a highevutcoming angle, which reduces reflectiback undergrounddepicted below).

Thick vegetation will absorb signal powBifferent copsimpact reception to varying degreglargely based
on their water content and density. Raspbaked cropwill temporarily decreaseeceptionrangesmore

CropType than normaly.

Place Scouts at varying distances from ye@geiver to allow for situationghere thick vegetation will start
cancellingconnectivity to the most distant Scouts.
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Place theeceiver closéo the deepest Scouts in order to
balance between depth and distance.
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If the receiving antenna stands low, the Scout signal is mostly reflected back underground.
An elevated antennallowsthe signal to penetrate the soil surfaeg a higheroutcoming
angle which gives stronger signal, since reflection becomes less dominant.

SoilScout is a registered trademark of Soil Scout Oy © Soil Scoufan 2019
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Placing the Base Station and Repeaters, and Choosing the
appropriate Antenna Type

The choie of receiving antenna type should be based on the geometry of your system, ileicim direction and
how farfrom the Base Statiogiouwishto place your Scoutsas well whether you will be usimgmpe or moreECHO
repeater(s).

AnOmnidirectional Pole or Omni, is a stick

shaped antenna, which is designed to

receive signals from all hiaontal directions,

but not directly from up or down. This

causes dlind rangeclose to an elevated
Omni antenna. The Omni allows for 360
degree horizontal reception, but the
maximum receiving distances is less than a

Yagi, for example.

AYagiis adirectionalantenna,which gives

radio signals a high gain (long range), but

0)

~

only in a narrow sector9Q degrees). The
Yagiis goodfor receiving signals coming
from thedirection it is pointed, butvill not

receive from other directios.

ECHO Repeatsenable the placement of Scouts at

much greater distances than using just a Base Station.

In addition, ECHO Repeaters enable Scout

transmissions to get around geographical obstacles

such as thick vegetation, buildings and hills. The ECHO

is a standalone dar-LJ2 s SNBER RS @A OS> (K
Scout signals back to the Base Statiaither
RANBOGEE&E 2NJ OAl 2GKSNJ 9/ 1}

Stub Antennagan be used in special cases, such as pile monitaxingre the the Scout and Base Station are very
close to each otherA stubwill receive signals spherically from all directions, but will not give any(lgaost) to
the signal

Parabolic Dishesan be used in the most challenging settings to pick up individual signals from very far away.
Dishes are large in size and have a very narrow beam width (typie@fllyide sector) and thus require that all
Scouts are buried in an precisely straighg firom the dishNote: not available from Soil Scout, but specifications

are available upon request.

If youneed further guidanceplease contact a Soil Scout representative to discuss.

SoilScout is a registered trademark of Soil Scout Oy
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Antenna Height and Tilt Angle Influence on Blind Ranges

Omnidirectional Pole Antenna

An omnidirectional antenna will receive signals

-
-

from all directions, but not from high or low ~geT

angles. Also it has a low gain, so it will not receive T\\\ 1

signals from very far away. S~ q b N
o . . o] b F

For an omni with 6 dBi gain, the blind range, BLIND RANGE ™~ S8

which the antena overshoots, is approximately
2 x Antenna height.

Example: Antenna height is 10 m, Blind range 2 x 10 m =20 m

Yagi

A yagi antenna should always tilt downwards at -
least 10° below horizon, since no signals arrive from -

above the horizonlt will onlyreceive signals from ~ J 10w
the direction where it is pointing. S
The blind range, which a Yagi overshoots is equal tal s pance 7,

Antenna height.

Example: Antenna height is 12 m, Blind range is 12 m

Needed Clearance from the Line of Sight

Contrary to common understanding,radio wave will not travel straight poitd-point in anarrowline of sight
(LoS), but will in fact require a larger cléalbular space around the straight Lo&lledthe FresneZone Any
obstacles standing close to the LoS will interfere with trdicavave andlecreasesignal power, resulting in poor
connectivity.

At the wavelength that Soil Scout applies, the needed clearance radius is apprelyi®atof the total range
distance. The clearance requirement is highest halfway and thus a bit lowger td the antenna, but it is good
practise toaim forthe same clearance all along the line.

Example:
Receiving antenna is 300 m away from the Scouts. Needed clearance is approximatelyn@he center line

If antenna is mounted at 10 m height, obstacles halfway thedimildnot be higher than 4 m.

SoilScout is a registered trademark of Soil Scout Oy © Soil Scoufan 2019
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Antenna and Cable Technical Specifications

Frequency in ITQ countries
(Europe, Africa)

Frequency in ITA2 countries
(Americas, Australia)

Gain

Cable

Connector

Typical antenna frequency range: 8880 MHz.
Centre frequency 869.81Hz must be inside the band.

Typical antenna frequency range: 8960 MHz.
Centre frequency 921.7 MHz must be inside the band.

Low gain (43 dBi ) omnidirectional stub antennas rarely provide suffitie
performancefor a Base Station, but can be used for an ECHO Repeater if it is
placed close to the Scouts

For short ranges (50 m) and shallow depths (30 cm) medium gain (6 dBi) is
preferred, since a less directive antenna simplifies orientation andtSco
placement.

Otherwise, high gain (202 dBi) is better for receiving weak signals.

The longer the coaxial cable connecting the antenna to the Base Station gets, the
more signal strength willbe lost D2 2 R |j dzl-lés4 daldles (@-B.2dBfm2 &

@ 1GHz) must be used. Suggested cable types:240R_MR400, R&13/214,
RG142, 5DFB (Chinese).

The commonly usedoaxialcable type R&G8 is not recommended.

The cable connector to the Base Station must be-Bid(&@ (Base has female).
Most commonly, thecableconnector toreceivingantennas is Nnale (antennas
have Nfemale), but naturally the cable must match the antenna that is chosen.

Do not use connector adaptersince adaptersignificantlylose signal power

SoilScout is a registered trademark of Soil Scout Oy © Soil Scoufan 2019
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