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Analysis of Soil Temperatures at Waltair
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Department of Geophysics, Andhra Ulli''ersiJy, Waltair

(Receired 2.J September 1962)

ABSTRACT. An &nBl.Vli C'a1 8ludy of the depth and l imp nria:io llll of soil tem pera tures at
Waltdlr has been med e. Curves showing thediumal vartaricn of llOiJ tem peratures at different depths
on certai n representat ive da)'1J in different months hue been present ed and discussed. Severa l intereet ,
ing featu res nrc brought out from the grephe depicting the seasonal vari ation of the daily temperatu re
ranges at different depth s as .....ell 8 8 from seasonal variat ion of mean soil te m pera t ure in different
months. Finally, emphasis is also laid on the teutochrones of mean daily temperatu re for var joue
depth s of observa tion in different months.

I. I t is well-known that the amplitude of 2. In Fig . 2, are presen ted curves showing
the surface diurna l wave varies considerably the seasonal variation of the daily tempera­
with latitude, season, nature of the surface ture ranges at different depths. It may be
and state of th e sky . In the present note an observed that the annual variation of soil
ana lytical study of the depth and time varia- tem pemture like the diurnal variation is the
tions of soil temperatures at Waltair is pre- strongest in the surface layers only and in the
sented and discussed, The same set of soil deeper layers the mnges are very small.
and earth thermometers previously used for Further, th e peaks and t roughs in the curves,
the heat flow work by the authors (1961) which are again of great int erest , are features
were employed also for this study and tem- of the surface layers only and do not appear
perntures were recorded every hour conti- to be communicated to grea ter depths. The
nuously for 24 or 36 hours on representa tive deep eratedike trough centred in .July is
occasions in different seasons. Curves pre- clearly due to increased prcmonsoon and
sented in Fig. 1 show the diurna l variation monsoon clouding which not only cuts down
of soil temperatures at different depths on cer- the incoming solar energy during day-time
tain representa tive days in d ifferent months. t hus keeping the maximum temperatures
They confirm th e general observation that low, but does not also allow the norma l cool­
the amplitude of the diurnal wave of tern- ing of the earth's surface and thus raises the
perature rapidly dimin ishes with depth and night minimum temperatures: with the clear­
becomes very small beyond about 60 em. ing of the monsoon the troughs at all levels
This rapid decline in amplitude of the diurnal register secondary peaks in September. The
wave accounts for the existence of very steep second dip in October is again due to occa­
temperature gradients in the uppermost siona l clouding and slight rises in humidity
layers of the gronnd. The time of occurrence resulting from the cyclonic act ivity of the
of maximum surface temperature in all th e post monsoon period.
curves is ahout an hour after the tim e of 3. Fig. 3 shows th e seasona l variation of
maximum solar radiation except on cloudy mean soil temperatures (means of the daily
days and this observation is in agreement with maxima and minima) in different months.
Schreiber 's (1910-1912) measurements in The curves again indicate two peak values,
Dresden. The progressive phase shift in analogous to range curves, in the premollSOOn
curves with depth indicates the slow rate of (March) and post monsoon (September) sea­
propagation of hea t ener/!}' into the soil. SOilS. From the same grap h it may be noticed
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