Lecture - 7

Infiltration

Infiltration: A portion of the precipitation reaching the ground percolates
into ground and is called infiltration. A part of the infiltrated water is held
by capillarity at or near the ground surface and is ultimately evaporated
from surface. another portion is used by vegetation and returned to the
atmosphere as transpiration. Some portion percolates deep in to the
ground and joins the water table as ground water. Another portion may
drain in to the ocean. The remaining small portion may percolate great
depth and appear at distant place as artesian wells. Infiltration is the
process which water enters the soil from the ground surface.
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Factors affecting infiltration rates

1. Soil moisture: when the soil is dry, the infiltration rate is high
because there is a strong eapillary attraction for the moisture which
acts in the same direction as gravity. As the soil becomes saturated
the capillary attraction is reduced and the infiltration rate
decreased.

2. Type of soil medium: the infiltration rate depends upon the type of
soil, it’s texture, the amount of clay and colloids in the soil, and the
thickness and depth of permeable layers.

3. Permeability: the infiltration of rate depends upon the permeability
(or the transmission capacity) of the soil. Infiltration will continue
only if the infiltrated water is transmitted by the soil.




Lecture - 7

10.

Vegetal cover: the dense vegetal cover over the surface of the soil
increase the infiltration rate. The vegetal cover provides protection
to the soil surface against the compaction due to impact of rain
drops. Moreover, it also provides a layer of decaying matter with
cavities which increase infiltration.

Surface fines: if the soil surface is sealed with soil fines, the
infiltration rate is reduced.

Compaction of soil: caused by impact of rain drops or that caused
by men and animals reduced the infiltration rate.

Available storage in soil stratum: the available storage in soil
depends upon the thickness of the stratum, porosity and the water
content of the soil. The infiltration is more available storage is
large.

Depth of surface detention: after satisfying the interception and
depression storage loss, the rain water collects over the ground
surface as surface detention. The rate of infiltration increases as the
depth of surface detention increases because the head causing flow
IS increased.

Temperature of water: an increase in temperature cased a reduction
in the viscosity of water and consequent increase in the rate of
infiltration.

Other factors: a large number of other factors such as entrapped
air in the soil pores, quality of water, turbidity of water salt content,
and freezing characteristics of soil also affect the rate of
infiltration.
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o<m<l1

-1<n<o0
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Exercise: The data below is from field tests of soil infiltration:

time (min) Accumulated infiltration time (min) 5 120
Accumulated infiltration depth (mm) 13 52
Find

a) The infiltration rate.
b) The infiltration function of depth.

Solution
D =ct™"
13 =c(B5)™
52 = c(120)™
Oilalaal) o
c=64
m = 0.44
~D =64 t0.4—4—
®_,
dt

[ = 6.4 (0.44) 0441

[ =28t79%¢  (mm/min)
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1, =2.8 (366)°° = 0.108 mm/min
| =6.465 mm/hr.

Measurement of infiltration capacity( flooding — type infiltrometer)

A simple flooding type infiltrometer consists of a metal cylinder open
at both ends and about (22.5 cm) in diameter and (60 cm) long. The
cylinder is driven in to the ground with a driving plate and hummer such
that about (10 cm) length projects above the ground surface. Water is
filled in the cylinder to maintain the water depth of about 55 cm in it. A
pointer is set to mark the water level. As the infiltration take place, the
water level goes down. The water level is mainted constant by adding
water from burette. Reddings of the burette are taken at a regular time
intervel to determine the rate of infiltration is obtained. The experiment is
generally continued till a constant rate of infiltration is obtained, which
usually accurse after 2-3 hrs deeping upon the type of soil. A plot is made
between the infiltration capacity and time.




