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ABSTRACT. An automatic soil temperature measuring equipment is developed using four terminal ther
misters. The o utput voltages from the six levels, t.e , 10 em above soil surface, soi l surface and 10 em. 20 em,
30 ern and 60 em below thc soil surface. areampltfle-I and their multiplexed output is recorded on a chart recorder.
The equipment is tested in the field and co nt inuous observations are ta ken during Ma>: 1991. Temperature profiles
fordi fferent hour..of the day arc plotted and diurnal vanano ns of all levels arc also discussed, An attempt IS made
to evaluate rhc dampi ng dcp rh and thence the thermal co nd uctivity and soil heat Ilux,

Ke~' ~ord'j - Soil temperature profiles, Soil temperature variation, Soil flux.

1. Introduction

Basically. the mea sureme nt of soil temperat ure at
different depths is very important in atmospheric
boundary layer and agricultural meteoro logy studies,
The tem perat ure at ta ined by t he grou nd is a dir ect
ma nifesta tio n of equil ibrium of ai r a nd gro und.
This equilibrium depend, upon many parameters
like, the incoming solar radiation, absorption
o f Ihis radiation by the gro und, reflectio n
of part of this radiation back to the air above, soil
conductivity, moisture content etc. It is well under
stood that by day, soil temp erature decreases with
depth. Hen ce. it is expected that heat flows downward
into the so il by the rmal conductio n. At night when
the soi l sur face is cooler. the sign of the temperature
gradient is rever sed . a nd heat may be expected to
now upward s.

The prin ciple of conserva tio n of ene rgy sta tes th at
a ll gain s a nd losses of energy at the interface must
balan ce. The genera l equat ion for conserva tio n of
energy is (Oke 1978, Mit- uta et 01. 1973) :

Q.\' = QI/ + Q£ + QG (I)

where , Q.v is the net all wave radiat ion , QI/ is the
turbulent transfer of sensible hea t into t he at mosphere .
Q£ is the cont ribut ion of latent heat of evaporat ion
and evapotranspirat ion a nd QG is the tra nsfer of
heat throu gh the gro und. In the following study a n
a ttempt is made to eva lua te Qa with the help of the
six level so il temperature measuring equipment.

1 . DfSttfplion or the measurement system

The sensor voltages at six levels, i.e., 10 em above
soi l surface, so il surface an d 10,20,30 a nd 60 cm below
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soil surface are amplified. Their outputs are mult i
plexed and then sequentially compared with a reference
amplifier which is so adj usted that the final differential
amplifier gives zero voltage at O"c. Thus the output
volt age from the six levels a nd then the reference
volt age are recorded in sequence on a ch art recorder.

2.1. S ensors

T he temperature senso rs used are linearised bead
thermistors man ufactured by Yellow Springs In stru
ment Co ., U.S.A . and having a 3.16 mm diameter. They
have a sensitivi ty of 129.163 o hmfCa nd are quite linear
in the temperature ra nge - 50"C to + 50"C. At O"C t hey
have a resist ance of 13693.9 ohm and follow a
temperature dependent relation given below:

R (I) = (-129.163) T + 13693.9!l (2)

wher e, R (I) is the resi stance at T' C. The six thermistors
with their linearisation resistors were calibrate d in a
temperature bath. All the thermistors followed t he same
graph with a relative max imum deviati on of ± 20
ohm. corresponding to ± O. I5°C.

2.2. Probe geometry

The cross-sectional ¥eometry of the probe is shown
in Fig. I. The maon body o f the probe is made
o ut of pieces of nylon tube with 2 e rn inner diameter
to accommodate the linearization resistors. Two
consecutive nylon pieces are joined together with the
help of an alumini um ring which has a hole for
placing the th ermistor. T he en ti re lengt h of nylon
tu be co nsists of six suc h joints for placin g t hermistors.
The first level is 10 ern a bove so il sur face a nd seco nd
o ne just touching the soi l surface. The third, fourth
fifth a nd sixth levels are 10,20,30 and 60 em below th~








