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Engineering Hydrology

Class 9 
Infiltration: Horton Method



Objectives

• Apply the Horton Method to estimate 
wetting front depth over time

• estimate aggregate amount of 
infiltration
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If you’ve not viewed it already, pause this webcast 
and open up the video under Lecture 8, a student-
created video that illustrates a demonstration of 
infiltration.  The student authors are Cui, 
Dearinger, Lyons and Martin.
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Conditions of infiltration

• P(t): precip event (rainfall and snow) 
[depth/time]
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Note:

and

Lf = Lwf

 f = wf
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Conditions of infiltration
• P(t): precip event 

(rainfall and snow) 
[depth/time]

• f (t): infiltration rate 
[depth/time]

• H(t): the depth of 
ponding 

• L(t): depth of 
wetting front

• Infiltration occurs 
under ponded or 
non-ponded 
conditions
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and
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 f = wf

Objectives Horton Method 
Overview

Horton Method 
Example

Evaporation 
Video

Precipitation 
Event

Seasonal 
Variation





Conditions of infiltration
(1) No ponding (water has not 
accumulated on the soil surface)
 H(t)=0, f (t)= P(t)

   Infiltration rate is equal to precip rate

(2) Surface ponding 
    H(t)>0, f (t)=fmax(t)< P(t)

(3) Surface ponding (Overland flow)
    H(t)>0, f (t)=0 7
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• Methods we will examine:
• Horton (today)
• Green-Ampt (next time)

• Another approach: Phi-index method
• (reading material to be provided)
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Horton method (1940)
• Maximum possible infiltration 

rates ( f )
• Infiltration rate decreases 

with time after the onset of 
rainfall and ultimately 
reaches a constant rate ( fc )

• If at any time the rate of 
rainfall exceeds the 
infiltration capacity, excess 
water will pond on the soil 
surface (then overland flow)

Figure 1-21
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Horton method (1940)
 

f : infiltration rate {length/time}
f c: final infiltration rate
f 0: initial infiltration rate
k: decay parameter (a soil property)

fc is equivalent to saturated hydraulic 
conductivity 11

f = fc + fo  fc( )ekt
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Horton method (1940)

Infiltration rate

Cumulative infiltration volume (F ( t ))

            dt        (integrate above equation)  

� 

F(t) = f (t)

� 

F(t) = fct +
f0  fc
k

 
  

 
  
1 ekt( )
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f = fc + fo  fc( )ekt
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Assumptions 

• Assumes ponding 
conditions (P(t)>0)

• Infiltration rate decrease 
as a function of time

• After a certain period, 
infiltration rate becomes 
constant (at this 
condition, fc=Ksat - the 
value of conductivity for 
saturated flow)  14

Objectives Horton Method 
Overview

Horton Method 
Example

Evaporation 
Video

Precipitation 
Event

Seasonal 
Variation


