Measurements for
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Why is soil moisture important?

&0 [ -
t Soil moisture levels
for irrigation and crop management
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z Non Available Point{FWR)
Many crops will permanently Water
wilt below this level )
0 * Time

(Please note that these levels are indicative only, The sail water storage ability will vary between
sites due to the influence of the sites soil type, aspect and crop fype.)
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Methods to measure soil moisture

e Direct
- Gravimetric method

» Indirect by di-electric permittivity
- Capacitance probe
- Time Domain Reflectrometer (TDR)
« Frequency Domain Reflectometry (FDR)

e Indirect by thermal conductivity
- Heat Pulse Sensors
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Gravimetric method

+ Cheap and straightforward
- Destructive and not continue
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Dielectric permittivity

» Permittivity (€) is a measure of the
ability of a material to be polarized

Unpolarized

CRURCRCATICIS

by an electric field SRR X
* K =¢/g, (Eovacuum = 8 x 1012 TS re sy
F/m) DOOD @O

DO OO OO

o Dielectric permittivity is functionof T = = == s = e e ees
water content
« K vacuum = 1 (per definition)
+ K soil = 2-5
- K water = 80
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Capacitor probe

* Soil as a capacitor, C= k A/S
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e Measures charge time, t _ [
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Capacitor Voltage
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Time Domain Reflectometry (TDR)

» Measures travel time of high
frequency electromagnetic wave

z)

K=|—

2L

e with L the transmission line, c=
speed of light

e tshort => € low => 0 low

- expensive
+ highly accurate, less sensitive for
salinity and temperature
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Frequency Domain Reflectometry (FDR)

» Measures frequency difference
transmitted and reflected pulse

+ cheaper than TDR
- needs per soil type calibration
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Heat Pulse Sensors

pc, =1.92X, + 251X, +4.186,

T(r,t) =%exp(%)

Q:i
oC,
9
C =
Pop exp 7mr °AT,,
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