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Distribution of soil moisture at the LASPEX-97 sites

M. N. PATIL, 8. 8. PARASNIS AND K. G.VERNEKAR
Indian Institute of Tropical Meteorology, Pashan, Pune-411008

ABSTRACT

Depth profiles of soll moisture measured at LASPEX-97 stations were examined
for the short-term and seasonal changes. The analysis suggested that although the
hourly and day to day variation in soil moisture {volumetric) was within 1-2%, a
remarkabie change in the distribution of soil moisture was noticed at seasonal scale.
Soil moistura profiles showed different characteristics for the different stations. The
results were explained in refation to sofl properties of the region concerned,
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One of the objectives of the Land
Surface Processes Experiment (LASPEX-97)
wis o characterize the spatial and temporal
distribution of soil moisture variations, Soil
maisture in the surface and sub-surface layers
contral the characteristics of boundary layer
and coupling with upper atmosphere.
Kobavashi e, @l (1993) observed that diumal
and day-to-day variations in so1l moisture were
perceptible only in the top ten centimeter layers
and the seasonal variation was perceived only
i the upper I m over Hethe Field Experiment
(HEIFE) desert area. They also ohserved
relatively wet lavers located between 10 and
30 cm, Using General Circulation Model,
Yang and Lau (1998) showed that following
wel land surface conditions {enhanced snow
and soil moisturg), in the Asian continent
during previous cold seasons, the summer
monseon becomes moderately weaker. Using
the soil water budget model; Huang e al
(1996) found that the annual soil moisture
cycle was determined largely by evaporation.
This paper discusses the depth profiles of soil
moisture and its temporal varations observed
during LASPEX-1997.

MATERIALS AND METHODS

Large variations in soil properties are
observed over the Sabarmati and Mahi river
basin, Soil properhes of LASPEX sites are
given in Table 1. Details of agroclimatic
features of the sites can be seen in the paper
of Pandey er al, (20013,

Measurement of soil moisture

During LASPEX-97, so1l moisture
measirements were carred oul using neutron
and capacitance probes. Occasionally when
both the instruments did not function,
conventional gravimetric method was used,
Measurement procedurs of s0il moisture by
capacitance or RF probe 1s described below
as these observations are used extensively in
this study.

Capacitance probe

The dielectric constant of water (80 13
considerably greater than that of air (1) and
solid components of so1l {= 4}, The overall
dielectric constant of a composite of these
constituents is dependent on the properties of
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Table 1 : Soil peoperties at different stations of LASPEX-97,
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Station Soil type Bulk density Thermal Thermal
(107 kgm™) canductivity diffusivity
(WmtE ") (10 mis )
Khandha Clay 1.28 L6499 0.287
Amej Loamy clay 1.24 0.718 .30
Derol Sandy loamy 1.50 |.230) 0.677
Anund Loamy sund 1.50 {1944 0).508
Sanand Clay loam .60 0.944 0.391

water present in the soil and 15 used to
determine the proportion of water. Calibration
wdone by immersing the probe na bucket of
water (100% maoisture condition) using a
plastic tube, The specifications of this, and
the neutron probes are given by Shekh eral
(2001,

The input to caleulate the soil moisure
is the frequency reading (MIIz) of sensor in
water and air, The frequency readingin air s
the average of readings taken before and aflter
logging the readings. According to users
manual (1994}, af F ., and I-"ﬁ are the
frequencies in water and air, and F is the
frequency reading at any depth in a soil during
the logging process, then Normalized
Freguency (NF) is defined as

E e o
M = ——— - = (1)
F T g Ten

The corresponding water content expressed in
volumetric percentage ( VSW) is given by

VEW = 50.2] (NF)!=7 o (2)

The frequency of measurement for
sravimnetric method was ene per month. For
cupucitance and neutron probes, 1-4 umes a
day depending on the availability of probg

during intensive observational periods (TQP),
Using these, the soil mosture profiles were
estimated mn terms of volumetiic water content.

RESULTS AND DISCUSSION

Figs. 1 {a) 1o (e} show the depth profiles
of volumetric water content and diurnal
variation at Anand, Derol, Ame), Khandha
and Sanand sites respectively, Soil moisture
did not exhibit hourly variation at any depth
at all the stalions except at Arnej at 60 ¢m
depth (within 5%) though the profiles vary
significantly from stalion Lo station. AL the
surface (-5 cm), soil moisture was higher at
Anand and Derol. In the deepest layer (80-90
cim), soil moisture was more at Sanand and
Amej whereas, it was low at Derol, At Anand
and Deral, by and large, the profiles showed
stmilar trend of wet upper (30-40 cm) layer
and dry lower (40-90 cm) Laver. A1 Khandha,
a single observation of seil moisture profile
was available. Over Sunand and Arnej, the
layer (=10 cm) shows increase in soil moisture
with depth followed by ¢ decrease up w 20-
40 em with a linear increase up o 80-85 om.
Thus at Armej and Sanand, where the sail type
was loamy clay/clay loam, the top layer wis
dry and the battom kiyver was wet. The reverse
trend in variation was chserved at Anund and
Derol sites where the soil type was sandy loam,
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Mean integrated soil moisture values for the
upper 1 m depth were 10,5, 9.3, 8.0, 6.5 and
5.25% at Anand, Sanand, Arnej, Derol and
Khandha sites respectively. The results are
tentative since they are based on limited
ohservations.
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