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EchoTM and TE- Decagon —
laboratory calibration by
_immersion

Il Decagon EC-TM Measurements from Submersion Test

EchoTM and TE- Decagon — laboratory soil
calibration for KREW soill

Decagon VWC Measurement (%)




Frequency, electrical conductivity and temperature
analysis of a low-cost capacitance soil moisture
sensor

F. Kizito 2, C.S. Campbell ®, G.S. Campbell ®, D.R. Cobos ®, B.L. Teare
B. Carter ®, J.W. Hopmans **
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Three-Needle HPP
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Heat transfer in variably
saturated soil
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Two-needle HPP
Independent of Soil Type
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Conventional Heat Pulse Probe
(HPP)
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HPP Darcy water flux measurement

Peristaltic pump Syringe pump
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Heat pulse probe with
solar panel and wireless
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MPS — Decagon — laboratory
calibration

Experiment 1
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MPS-1 Evaluations - Field

One- point calibration

Standard Error = 9.95 kPa
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From: Chapter 3: Soil water content and water potential relationships by
D. Or and J.M. Wraith. In: Soil Physics Companion (4.W. Warrick, Ed.).
CRC Press. 2002.

Dept Land, Air and Water Resources
U]n»iversity of California Davis™
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Dept Land, Air and Water Resources
U}niversity of California Davis™
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¥y Noninvasive soil salinity

Dennis Corwin
US Salinity Laboratory
Riverside, CA
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Wireless Networks-Wolverton
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Buchner funnels can be used up to about -300 cm

If the length of the hanging water column 1s X and the system 1s in
hydraulic equilibrium, what 1s the pressure potential in the so1l?

1f 1 bar gauge pressure is applied to the pressure plate apparatus,
and water drainage has stopped, then what is the pressure potential
of the soil water in the cores?

NOTE:
Tn both soil core and at drain outlet: H=H, - H, + H,

22



Parameter Optimization by Inverse Modeling

Analysis Structure and Flowchart
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Multi-step Outflow Experiment
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Porous Ceramic Plate
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Efficient irrigation and fertigation practices

across California UCDAVIS

UNIVERSITY OF CALIFORNIA!

Objectives:
» Develop improved irrigation water &
nitrate management guidelines in almonds
» Focus on reduced leaching practices

« Establish field-scale soil water monitoring
protocol

Tomato field: Effect 18 - e i Almond orchard:
of winter fallow and fge
cover crop in nitratej

) irrigation, pump
leaching under drip de 5
irrigation and fertigate

Walnut orchard:
Plant nutritionand 19
nitrate leaching 2
under sprinkler
irrigation

Almond orchard: . ICltlmt loreh:ﬂnlls:
Nitrate leaching N ":3 L h ci er?CY
under fanjet and and nitrate leaching

drip irrigation

d; hard: H
e Wireless Sensor Networks

Instruments list and functions:

1. Tensiometers: measures soil matric

potential, range: 850 - 0 mbar, individually-

calibrated pressure transducers

Decagon 5TE sensors: measures soil water

content, electrical conductivity, temperature

3. Decagon MPS-2 sensors: measures soil
matric potentials, range -4000 mbar -0

4. Neutron Probe: measures soil water content,
large representative soil volume

5. Suction lysimeters : is used to collect soil
solution for nitrate analysis

6. Equilibrium-Tension Lysimeters: measures
drainage below the root zone and collect soil
solution samples for nitrate analysis

N

Multiple sensors at various depths and locations for
each treatment plot
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Paramount Farms (Lost Hills):
Fanjet versus Surface Drip

140

X X% %X

xm./ o
xm /o
x| td

" R

x'm 150

o 200
om ol 20 Y

Darcy Flow Approach : Tensiometers below root zone
Tree plot scale

Rubber septum stapper
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Water Level in Tensiometer Tube

Tensiometer
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LEACHING RATES COMPUTED FROM TENSIOMETERS
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Leaching only significant when deep soil is wet, with
possible upwards capillary flow in the late summer

Inverse Modeling
Improve soil hydraulic characterization
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Figure 19. Observed (circle), and simulated (line) soil
water storage (top plot), soil matric potential (middle
plot), and leaching (bottom plot) below the root
zone.
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