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ABSTR ACf. Soil moisture storage is an important parameter from agricultural point of view. Being a
significant component of the hydrologic cycle, it is necessary to estimate the quantity and its distribution in the
soil. The existing methods to monitor these vulucs have their own limitations. A recent tech nique for soil
moisture estimation by conceptual modelling has been presented in this paper.

r. Introduction

Water exists in nat ure in vario us phases and its
presence in the form of soil moisture is very signifcanl
from hyd rological and ag ricultural point of view. Absence
of soil moistu re leads 10 droughts and its excess to water
loggi ng . In simple te~m,.' soil moi~ture IV=P - S ,
where, P is the prccrprtauon a nd S rs the surface. rIow.
Soil moisture, IV breaks mto U + E, where U IS the
u nder ground flow and E is the evaporation/evapotranspi
ration. Knowing the precipitation P and surface runotf
S soil moisture IV can be estimated and from rt
u~derground fl,?w U .can be determined if evaporution /
evapotranspiration E IS known. !n actual practice the pro
blem is not that SI mple. SOIl moisture depends on several
factors like, rainfall intensity, type 01 the soil , depth
of soil movement of water th rough the unsatura
ted zone forces influencing the infilt ration process and to
so me extent on the use of fertilizers. If rainfall is very in
te nse, major l'~rtion of it beco~es direct run off, A line
clay soil may initially have high infilt ration rate than 'and
so il but later the infilt ration rat e becomes very small
compared to that of sa nd soil. This is .beeause the
a bsorption force du e to molecul ar. attraction between
soil particles a nd water molecu les IS ext re mely strong
in close vicinity of th e soil par ticles, Very ea rly m a
sto rm th e att ractive forces of fine particles in a fairly dry
soil a~e very high, and thi s cont ribut es 10 the fact that t he
initial rate of in filt rat ion for such a soil tend s 10 he
very high . Wh en the soil is wet and eac h soil grai n. is
eurroundcd hy a th in layer of water , the absorptive
~ttraction of th e so il effect ively becomes zero.
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The surface tension fo rce is also influenced by soi l
particle size or rather inte rparticle pore spaces. In a
dry soil, the smaller the pore space, the large r will be
the surface tension force. attracting water into that
space. As water is absorbed aro und each part icle
and is held between particle' by capillary actio n, the
spaces through which water can move are considerably
reduced and friction forces become large. Once th e
surface of the soil becomes wet, the attractive forces of
successive soil layer... to draw water into the soil are
partially counterbalanced by the friction fo rce exerted
on the water by the surface layers . Friction forces arc
more significant for fine-grained than for the course.
grained soils due to the ini tially smaller empty spaces
in fine-grained material. If salts are present, water
tends to be held in the soil by a force equal to the osmotic
pressure of the sal ts. in addition to the capillary a nd
absorptive forces. T his explains why less water beco mes
available to plants if the water is sali ne.

'cutron probe tech niq ue is co mmo nly used for the
measurement of soil moisture. The instrument is
called the 'Autoprobc' whic h is an automated so il
moisture measuring device. In this device, the neutron
probe is moved a uto matically up a nd dow n an access
tube. sto pping at present depths to meas ure a nd record
the mo isture content of the soil. The movement of
the pro be is controlled by compressed ai r a nd the data
arc stored on a micro dat a logger.

The limita tio n of a bove technique a nd other com.
manly used techn iques for soil moisture measurement








