Soil water / Unsaturated Zone Hydrology
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Follow the book’s didactic concept!
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Tensiometers
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Tensiometer

Az

Pc = Pu + PYAZ

We =Wy +AZ



Two tensiometers

Y=, +Az

Y=-110 cm
Az=60+20=80cm
Y.=-110+80=-30cm

Land surface: z=0
h=z+W.
h =-60 + (-30) =-90 cm
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Y=-110 cm

Az =80+ 20=100 cm
WY=-110+100=-10cm

Land surface: z=0
h=z+W.
h =-80+ (-10) =-90 cm



Y=, +Az
Yu=-130cm
Az=60+20=80cm
Y.=-130+80 = -cm

Land surface: z=0
h=z+W.
h =-60 + (%B0) = -110 cm

Upward flow
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Downward flow
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The soil as
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The soil as
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Field capacity
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The soil as
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a filter paper

high water attraction
holds on to the water tightly

dry soils

small pores

water held at high suctions
large negative matric potentials
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a sponge
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/~low water attraction

water drains easily

wet soils

large pores

water held at low suctions
small negative matric potentials



Terminology revisited

h = total potential (cm) = hydraulische potential (cm)

L= gravitational potential (cm) = zwaartekrachtspotentiaal (cm)

Y = matric potential (cm) = matrixpotentiaal (cm) = vochtspanning (cm)
Y= suction (cm) = zuigspanning (cm)

pF =log (—w) with —y in cm!



Suction and capillary pore diameter
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Soil moisture characteristic

Soil moisture retention curve or pF curve

6 - pF =log ()
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Soil moisture characteristic

Photos soil core sample ring:
Forschungszentrum Julich GmbH

pF =log (-y)



Soil moisture characteristic

Soil moisture retention curve or pF curve

pF =log (-v)
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Establishing a pF curve

Sand-pit: pF 0 - 2 (ring)
o Kaolinite tank: pF 2.0 - 2.7 (ring)

o High-pressure press: pF 2.7 - 4.2
(loose sample)

et

o pF6~airdry




Soil moisture characteristic

Soil moisture retention curve or pF curve

6 - pF =log ()
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Available soil water for plants

Approximation

6=
Field capacity: pF =2

a4 T ! Wilting point: pF =4.2
o Available soil water for plants: 6., ;- 0,74
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20%

Volumetric moisture content, 6 (%)

Opr-2.0 = Opp-a2=20% = 20 cm water per 100 cm soil depth

If root zone is 40 cm deep, then

(40/100) x 20 cm = 8 cm water in the root zone



Matric suction, -y

Hysteresis
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Hysteresis explained in part

Ink bottle effect
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Hysteresis explained in full

a,,, = air/water interfacial area per volume of a soil (mm? mm-3)

2.0

After Held and Celia (2001) sw = Wetting phase saturation ()
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