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Estimation of soil temperature by Harmonic analysis
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AUST RAC'I'. Soi l temperatu res record ed at 5.10 and 20 em dep th OIl Anand station of Guj arar sta te fnr the period
of 1982·')3 were ana lyt-l'J by harmonic ana lys is and tested it fur the year 199X. The amp litude o f the !ooi l temperature
wave for the various dept hs decrease s from a max imum of 5.7&° C ill the fir'lo t har monic to 1I.%OC in the third ha rmonic .
First, second and third harmonic explained 55 to 76 perccm.j S tn 37 percent and 2 tu ..a percen t uf the tota l variance.
respectively. Total percen tage of total variance co vered b)' the three harmonics at different depth s are In the range of?S
to 97 percentage for the penod of 19S2·9) normalized data seri es which shows the applicability of harmonic ana lysis in
describing soi l temperatures.

The weekly observed and computed soi l tempera tures by harmonic analysis were in agreeme nt and their
differences were non significan t hy Chi-Square test.
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1. Int rod uct ion

The annual soi l temperature regi me follo ws a wave
like pattern which is entirely analogous to thai for the
d iurnal one with longer period. Wave amplitude for the
annual pattern decreases less rap idly with depth than il
does for the diurnal wave pattern . Like wise the depth o f
the affec ted layer is much greater the annual case (hen it is
for the diurnal case . The tem perature at the depth of zero
annual range is the resu lt of long-term thermal eq uilibriu m
between the soil and the atmosp here . During the warm
season, soil temperature decreases with depth and the
associated do wnward heat flu x. builds up the soi l's heat
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store. In the cold season the grad ient is reversed and the
heat store is gradually depicted. The spring and autumn
arc transitional periods when the soi l temperature
grad ients reverse the sig n. These reversals are impo rtant
bio logical triggers to soil pathogens. soi l born insec ts and
many other chemica l activities. In the spring. they may
co me o ut o f hibernat ion and lor move upward s to ward s
the warm er surface layer . In the autumn, they retreat til
depths where the soil war mth is more favourable.

Th is shows the importance of sni l temperature in
agriculture. Measurement of soi l temperatures at different
depth and locat ions has inherent limitations. Alternat ively
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