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D. C. BISWAS and S. K. DASGUPTA

Meteorological Office, Pune

(Received 29 September 1978)

ABSTRACT. I n s;tl£ measurements of soil moisture at deeper layers is very difficult e~p~ci:t llr in heavy soils.
Regression equations have, . therefore, been developed to ,estimate J!1 the c1~a r s:~son 5011mOlstu~e vafl~.t l ~ns
atdeeper layersfrom fluctuationof 5011moisture JO the surface layer. [ stl.mateO values Me compared with observed
ones. The estimates are seen to be reasonably accurate.

1. Introduction

A knowledge of the patte rn of soil mo isture
distr ibut ion and its accumulation at various depths
in different types of ra infall year s is vita l for design­
ing effective agronomic practices. The assessment
of the march of the productive soil moisture by
physical measure ment , spee i all~ in .the deeper
layers is very difficult WIthout d isturbing sod and
plan t roots. Moreover,. taking samp les from deep er
layers are also labourious and : time con surnmg.
A large nu mber ofsamples per unit a rea arc requ ired
te be takcn for obtaining a represe ntative va lue of
soil mo isture. One of the ways to avoid these
difficult ies is to formu late some meth od ofestima­
tion of soil mo isture at the deepe r layers from
para meters which can be measured easily.

Studies on some of the characteristics of soi l
moisture varia tion s in the sur face layer and the
movemen t of moistu re through the soil have been
made by Rarndas and Mallik (1942), Ramdas
(1951), Baier and Robert son (1966) and Baier
( 1969). Biswas ( 1978) studied the flyctuallon s
of soil moisture at the different layers In relation
to ra infall for a few stations.

Atte mpts have been made in this study to esti:
mate soil mois ture at deeper dept hs from soil
moisture at or ncar the surface layer by fittin g
suitable regression equat ions using soil moi sture
data record ed at various stations of different
climatic and soil zones.

2. Data

Three stations, Delhi, Surat and Dharw ar,
where reliable soil moist ure data were nvaiiable for
a long period , were taken. for the study. Ob serva­
tions were recorded for tn igh tly for the four depths,
15 cm 30 Col , 45 cm and 60 ern, At Dharwar
ob servati ons were avai lable on bare soil only and
for one addit ional dept h 7.5 em, At Surat obser­
vations were taken on bare soi l and soil covered

with two varieties of cotton crop, the varieties
being 'S uyog' and '2087' henceforth referred 10
as cotton VI and cotton V2 respective ly. At Delhi
observations were taken on soil covered with two
varieties of wheat, namely, 'N P 4' and 'NP 710'
henceforth referred to as wheat VI a nd wheat V2

respectively . The observations over bare so il were
round the year. The ob servation s in crop were
avai lab le at Delhi taken during November to
April of next year and Surat from the end of Sept­
ember to March. The soil moisture values for a
particular fortni ght for all the yea rs for which
data were available were averaged out. This was
done mai nly to get rid of small ob servat ional err ors
and also to avoid situations where ob servation s
were takenjust after the occurrence of heavy rainfall
since under such condition the soi l moisture profi le
will be con siderably d isturbed.

3. I\'1ethod

. Whe n plotted as a graph the soil moistu re values
showed the followin g features ;

(i) The variation of so il moistu re at a parti­
cular depth was more or less linear with
the soil moisture near the surface layer
(Figs . I to 6).

(ii) The variation of soil moistu re with depth
was curvilinear, but approached linearity
with decrease in so il moisture near the
surface layer (Fig. 7) to qu ite low values.

Incorporating these two features l :L~ equation
suggested to estirmte soil moisture at deeper
depth fro m that at or Dear t he surface layer was of
tho form,

S~A(d-doH-Su [I +B(d-dll)~] +S, ( I)

where S is thc soil moisture at depth d and Su the
soil moisture at or near the surface layer whose
depth is do; A, B and S, arc constants in the
equation. So, d and do being kno wn S was esti­
mated from them.
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