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Some aspects of thermal diffusivity for various soil layers in different harmonics

B.S. LAMBA and SUNITA BHANDARI

Meteorological Office, Pune-s l /005, India

(Received / 0 November / 994, Modified /6 May / 997)

rot - 3ITlW! '3!J'lrn (1m ~m'liT~ 1lffi\ ~ 'lffil ill Wl' li«Il mR 8 : lm'ii il; llO<i\
<fA ~I.af.l","j 'liT f<lfi:rn ~ 'l<'iii 'liT ffi1fr<I f<ImuT ~m (K) il; 'IT'ii 'liT~ fil;m 'I'll ~ I lI1'!Rffi :

~ ll'fI w il f.'lq)j 'liT~ lI"IT'l (K) 'liT 'fR 1'@<lI t ;;it~ ll~llJ1<'lij) 'IT'ii il 'liT1lit filffiIT~~ I

'll: '«II WIT ~ ~ m'll"l ffiq tlr.R 'liT~~ 'IIt1I'I ill fml~ 'Iti ~ I ll'fI ~ l lj\f.'I q)j Ii
(K) 'liT f.l"ffi'! 'fR (J""1~{\ Ii '<lllT 'I'll t,~ llO<i\ ~ ~I~'jf.'lq)j 'liT 3arn'! 'fR QT ffi ftm>: Ii
3!ll'IT ~~m Ii om mm~ 'liT 3arn'! 'fR 'RA"T{ Ii~ 'I'll ~ I fnm, 'RA"T{ ffm
~m Ii lI'ffl~ ffm~ t'IiIi lI'Wl\ t~ firot\ t'IiIi ili<r.t 'RA"T{ Ii lI"IT'lwRt ~ I

ABSTRACT. Values ohhennal difrusivit)' (10 indifferent soillayers forthefirst three harmonics have beencomputed
forsilt slatiOnJin the dry farming tract of India by usingamplitude ratio andphaselag. Ingeneral . thecombinedeffect of all
thesehannonics gives the valuesof K close to the: orderof theexperimental values. II is found thai the theory of simple heat
conduction is notapplicable to soil medium. While thelowest valuesof K inaUme harmonicsare found:u Rajahmundry . the
highest valuesareobserved ateither Hissaror Bhubanc:shwarforthefirst twohannonics andat Pantnagar forthethirdharmonic.
Strong annual and bi-annual ')'des dominate ar Husar. Pantnagarand Bhubaneshwarwhilequarterly cycle is significant only
at Pantnagar.

Key wonb - Thermal diffusivity, Dry farming tract, Amplitude. Phase lag. Harmonics. Heat conduction. Seasonal
cycle.

I. Introdu ction

The manner in which heat flows through the soil is of
cons iderable importan ce in plant cultural practices in gen­
eral. Specifically, it affects plant -root activ ity with respect
to the uptake of nutrients. wateretc. and inengineeringuses
of the soils (Marshall and Holm es 1979) . Also, the tempera­
ture s of the surface of the earth and the soil below it can be
represented 10 any degree of acc uracy by a definite num ber
of terms of a Fourier series (Sutto n 1953, Lam ba and Kham ­
betc 199 I). As such, the study of amplitudes of phases of
the soil temperature waves assumes a lot of significance.

The objective of this study is to compute the values of
thermal diffusivity for different soi l layers by using two
different formulae involving amplitudes and phase angl es
of the firs t three harmonic s (Krishnan and Kushwaha 1972).
These values are first compared layerwiseto see whetherthe
theory of simple heat co nduction is appli cable 10 soil me-
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dium or not . Secondl y, how the values (based on am pli­
tudes) for the three harm onics taken together compare with
the experimental values and thirdly to determine the peri­
odicity and intensity of different cycles.

2, Data

Six stations. mentioned below alongwith their soil
typesatobse rvational sites, have beenselected insucha way
that most of the types of dry fann ing soi l in Ind ia arc covered
(Alexander 1972) :

. Pune: Brown to dark brown calcareous soil with vary-
ing depth and texture,

Bhubaneshwar : Sandy loam.

Panl nagar : Silty loam, fine texture, brownish co lour.

Hissar - Sierozem , calcareous.
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