Water Flow through soil

Soil must first enter into the soil

Alnfiltration i process by which waters
enters the soil pore spaces and becomes sail
water

A Once in the soil, water is redistributed via
percolationi downward movement of water
in the soil

AQ: Why

1. Saturated flow through soll
A All pores, large and small are filled with water
A Q: Where and when is this likely?

A Ans: after heavy rains, or possibly lower soil
horizons.

A With saturated conditions, water moves 0)
Bulk Flow

A DescribedbyDar cy 6s Law
Q/t= AK(pdL)

A Where Q/t is the quantity of H,O per unit time;
A is the crosssectional area of the flow path;

K., IS the saturated hydraulic conductivity; qpQ
is the change inJ over lengthL.
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What happens after it rains?

Als rain equally
delivered across
the soil surface?
A As such, does so
moisture remain
this unequal, or
does it even out with time?
A How does this occur? This is the question
we will answer in this section of the class.

We are really talking about how water moves
in the soll

Three forms of water movement in soil:

. Diffusion (vapor movemen) i insignificant,
moves too little water on a mass basis

. Saturated flowT soil pores are completely full

. Unsaturated flowi water only held in smaller
soil pores
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Q/t = AK (L)

ABasically it states

A K., how much resistance is there to flow?
(Soail hydraulic conductivity/resistance)

A g Ghow big is the difference in energy
driving water movement? Energy Gradient )

A So lets predict how this translates to real
soils.




Q: When is Bulk Flow greatest?

a) ANS: Condition dependent
I Kis very much water content dependent
A Ky9 with § hydraulic
b) larger pores
Flowrate =r4, so &

Flow rate through a 1 mm radius pore is
equal to that of 10,000, 0.1 mm pores!

Note, only need 100, 0.1 mm pores to equal
crosssectional area of a 1 mm pore

A Q: Why the difference?

2. Unsaturated Flow through soll

Large pores are filled with air, small pores are still
water filled

Most common condition
Slower than saturated flow

Can still be model wit
more complicated

Water movement driven bymatric potential
gradient

Q: Recall capillary action?

Water will move from thicker to thinner
moisture films

Key Points:

A All soil movement is ultimately driven by
energy gradients

A Soil water content is the most important
factor affecting soil water flow rates
T Saturated flow >>> unsaturated flow

A Saturated flow is limited primarily by pore
size and connectivity

A Unsaturated flow is primarily controlled by
differences inmatric potential and soil
texture
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Q: When is Bulk Flow greatest?

AKy9y with § hydraulic d
c) lower resistance fnacropore space):
Sand > Silt > Claysoil
d) Greater aggregate structure (bigger pores
and increased connectivity of pores)

U Anisolated big pore does not promote
mass flow (barrel) \Caid

®

A Preferential flow problems =

Caveati larger pores are more likely to
greatly reduces conductivity!

2. Unsaturated Flow through soll

b) Soil texture
i Clay > Silt > Sand

K (ms)
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Hydraulic conductivity

Matric potential



