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Soil Moisture Studies for Ground Water
Resources Evaluation

T.S. Raju
Superintending Hydrologist
Central Ground Water Board Ministry of Water Resources

Abstract : Soil moisture and soil physical studies are useful in evaluating the
groundwater resources for estimation of actual evapotranspirational losses &
specific yield of the shallow aquifer zone, to quantify the soil moisture storage
variations useful for water balance studies & agricultural operations, and to
understand the mechanism of recharge to ground water through the unsaturated

zone & to quantify the same.

Two case studies giving the details and results of the soil moisture and soil physical
studies carried out by the Central Ground Water Board (i) in the upper Betwa
river basin, Madhya Pradesh under the Indo-British Betwa Ground Water Project
and (ii) in the Chinnatadgam, Avanashi - Upper Vattamalaikarai sub-basins of
Tamil Nadu & Kerala, under the SIDA assisted Groundwater Project, have been

presented.

The studies in the upper Betwa river basin showed that (i) the actual evapotrans-
piration during the period 14-10-77 to 2-6-78 is 307.1 against the calculated
potential evapotranspiration was about 31%, of PET. (ii) the specific yield of
different depth zones upto 2.5m varied from 1.36% to 0.48%, and (iii) in case of
areas with deep soils the structured clay ‘black cotton soil’ forms an upper
aquifer system which is virtually isolated from the more conductive weathered
basalt aquifer beneath by the intervening thickness of unstructured and poorly

conductive yellow clay.

Studies in the Chinnatadeam; Avanashi & U. Vattamalai Karai sub-basins
indicated that (i) the specific yield of soil layers varied from 6.2 to 19%, (ii) the
average actual evapotranspiration in these 3 sub-basin is 0.71mm [ day, 0.79mm [
day and 0.55mm | day respectively and (iii) the final rate of infiltration varied
from 5 to 150mm | hr for black soils, 40 to 190mm [ hr for Red insitu soils and 20

to 390mm | hr for colluvial and alluvial soils.
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Estimation of Groundwater Recharge from Rainfall

Asha Sinha and G.C. Mishra
National Institute of Hydrology, Roorkee, U.P.

Abstract : There has been some attempt to predict rainfall recharge by statistical
method using only point rainfall data and water table fluctuation disregarding
the fact that water table fluctuation may be result of recharge from other sources.
In the present paper an attempt has been made to check the validity of statistical
approach. Using the Green and Ampt infiltration equation and soil moisture
characteristics of @ known soil, the recharge due to several rainfall events has
been determined and the consequent water table fluctuation has been determined
using the Hantush’s solution for water rise due to recharge from a rectangular
spreading basin.  Using the synthetic data of water table rise and rainfall
values, a linear relation between rainfall and water table fluctuation has been
established from which recharge due to rainfall has been estimated,. The recharge

values computed by the two methods have been compared.
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An Event Based Overlapped Flow Model Considering
Rainfall Infiltration

M.S. Ahluwalia Subhash Chander P.N. Kapoor
Department of Civil Engineering, Indian Institute of Technology, Delhi, India

S.R. Singh
Water Technology Centre for Eastern Regions, Bhubaneswar, Orissa, India
Department of Soil and Water Engineering Punjab Agricultural University
Ludhiana-141 004, INDIA

Aostract : A distributed mathematical model to simulate the overland flow
Sfrom fallow upland phase of the small watershed subjected to rainfall conditions has
been presented. Overland flow has been simulated using St.—Venant equations with
kinematic wave approximation. Mein and larson approach based on original
Green and Ampt method has been used to estimate the rainfall excess rate.
All the parameters of the model have physical significance and can be easily
measured in the field or the laboratory by conducting experiments. The solutions
to the governing partial differential equations of flow have been cbtaired using
finite element technique and the model validated using reported runoff data.
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Modelling of Pollutant Transport Through Unsaturated Zone
by the Method of Characteristics

Deepak Kashyap and Sulekha Gupta
Department of Hydrology, University of Roorkee
Roorkee-247 667, INDIA

Abstract : The transport of pollutants through the unsaturated zone is governed
by Richard’s and mass transport equations. Thus, the distribution of pollutant in
space and time for given initial and boundary conditions, can be estimated by the
solution of the two coupled differential equations. However, the conventional
numerical techniques may lead to siginificant errors due to ‘numerical dispersion’
especially when the convective and the diffusive transports are of the same order
of magnitude. A numerical algorithm for the solution by the method of
characteristics is described. The resulting model has been tested using reported

data.
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Soil Moisture Measurement Techniques

A K. Dwivedi, C.K. Jain & Bhishm Kumar
National Institute of Hydrology, Roorkee - 247 667 (U.P.)

ABSTRACT

With the increasing interest in soil water, demand of its information for
planning of the watershed, forecasting of yield in an improved way, irrigation
scheduling, partitioning of rainfall into its runoff and infiltration components and
also net radiation into latent and sensible components along with desertification
etc., is becoming increasingly important in the areas of agriculture, hydrology and
meteorology.  The thickness of the soil layer enabling measurement of soil
moisture, however, depends on the type and stage of the soil-plant cover; is only
around 2m depth from the ground surface. The soil moisture retention in this
depth is about 0.005%, of the total water on the earth’s surface. But, this amount
is very important for the survival, sustenance and growth of the plants.

The paper discusses various techniques for measuring soil moisture. In fact,
an effort has been made to compile the information available on the techniques to
make them more viable for their efficient use in a number of applications and
thrust areas.
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Study of Downward Movement of Soil Moisture and

Recharge to Groundwater by Tritium Tagging
Technique in Jamwari - Chauka Doab

D.K. Agrawal A.N. Bhargava S.5. Chhabra
U.P. Irrigation Research Institute, Roorkee

Abstract : The judicious and economic use of water is a matter of national
importance while meeting the water requirements for crops. In this context
determination of downward movement of soil moisture in unsaturated soil profile
play an important role for plant growth and increased crop production.

A field study using tritium as radio-active tracer, has been carried out in
Jamwari-Chauka doab of Sarda Sahayak Command Area (U.P.} to study the
downward movement of soil moisture due to rain-water through unsaturated soil
zone and also to evaluate recharge to groundwater as a result thereof.

The study irdicates that soil moisture moves downward layer by layer and the
rate of movcment is macimum during rains (0.61lem/day). However, the rate is
significantly low (0.37 mm/day) when there are no rains. The recharge due to
rainfall in the doab works out to 19.1 cm or 21.83% of average rainfall. The
field capacity of the field strata has been found to be 17.5%,.
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Hydrological Forecast of Soil Moisture

G.C. Mishra and C.P. Kumar

National Institute of Hydrology, Roorkee, U.P. India

Abstract : A procedure for soil moisture forecast has been described. The

implications of boundary conditions during storm up to ponding time and beyond

ponding time and during inter storm period have been explained. The numerical

methods which have been tested for their efficiency have been high lighted.




