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LINTRODUCTION

One of the main problems for agriculture in numerous parts across the world is a scarcity of water resources .The
effects of climate change on food productivity, the availability of fresh water, and soil fertility increase these worries
additionally, especially in areas with considerable evapotranspiration. Irrigation optimization (method, volume, and time) and
the use of appropriate irrigation schedule become critical for increasing the water usage efficiency of cropping systems for
agriculture cultivated in arid areas, where irrigation is one of the main agronomic practices to produce crops. These factors
have led to the development of several software programmes that simulate water flow in soil, plants, and the atmosphere.
These programmes range in complexity level and are widely available. For a variable saturated water flow, the Richards
equation is commonly used arithmetically solved by HYDRUS-1D standard model.

The relationship of water, soil, and plants may be seen as a complex system in which one component influences the
behavior of the others. Given its complexity, we might occasionally analyze the process of this chain independently in order to
simplify the problem and its statement. None of the complex’s operations are simple, self-contained, or unique. Because of the
complexity of this porous media, its components and behavior should be modeled. The HYDRUS-1D model is a simulation
tool that can depict how water travels in saturated and unsaturated conditions.

The model is used to investigate water in unsaturated, partially saturated, or fully saturated porous media. The flow
area is made up of non-uniform soils. Flow can occur in the direction of vertical, horizontal, or inclined. The water flow
component of the model may interact with predefined head and flux boundaries determined by atmospheric circumstances, and
free drainage boundary conditions.

ILMATERIAL AND METHODOLOGY

In the present study, in order to simulate water movement in soil, HYDRUS-1D model is used. For comparison of soil
moisture, pressure head, water flux and infiltration under different moisture stress condition is evaluated. The initial data to be
entered to the model are; the depth of soil considered is 100cm and single layer for loam soil, the starting time of calculations
is considered as zero and its final time is considered for lyear i.e. 365 day, the soil summary is firstly unsaturated, with a
pressure head of -132.869 for field capacity,-100 for saturation point and -150 for wilting point, water subverts from the
waterlogged soil surface, which has a special edge circumstance with an overflow periphery condition, a free drainage
boundary condition represents how water drains from the soil's bottom under gravity.

Model Description

A free modeling environment for Windows that simulates water flow is called the HYDRUS-1D model. Simunek
(2008) created the HYDRUS-1D model to simulate the 1- dimensional flow of soil water under variably saturated and
unsaturated conditions. The Richards equation is numerically solved by the model for mediums with variable saturation. This
model was used in the current investigation to forecast the transport of soil water at various depths. The governing one-
dimensional water movement equation for a semi fluid flow is given using a modified variant of the Richards equation, with
the assumption that the air phase is relevant to the liquid flow process and that water flow produced by temperature gradients
may be ignored.
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Where, h is the water pressure head (cm), 8 is the volumetric water content (cm3/cm3), t is time (day), x is the spatial
coordinate (cm), K is the unsaturated hydraulic conductivity function (cm/day), S is the sink term in the flow equation
cm?/cm3/day accounting root water uptake.

Software process and model implementation
This software acts in three stages of pre-processing, calculation and post-processing. The various inputs during pre-
processing are:
The main processing menu: At this part, considered simulation should be selected.
Geometric Data
Time Data
Information about results print
Numerical solution conditions
Soil Hydraulic Properties.
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Data Collection
The average daily data of Belagavi district on precipitation and evapotranspiration were obtained from Indian
Meteorological Department (IMD), Pune, Maharashtra state, India..

Experimental Setup

The study was performed on a 100 cm soil gradient with a loam with ambient pressure heads of -132.86 cm, -100 cm,
and -150 cm, and the uppermost condition was environmental boundary state "BC" with surface runoff and the below input
parameters was free drainage.

111.RESULTS AND DISCUSSIONS

Observational nodes for Field capacity:

Pressure heads, water contents, and water flux at defined observation nodes (i.e., at depths of 20, 60, 80, and 100 cm)
under different stress conditions are presented in the post-processing portion of the HYDRUS -1D under the command
"Observation Nodes". Figure 1 shows the variation of pressure head, water content and water fluxes with time at observation
nodes corresponding to field capacity of soil. Nodel represents that pressure head increases at a depth of -30 cm at the time
period of 170™ day. Node 2 represents that the pressure head increases at the depth of 49cm at the time period of 172th day.
Node 3 and 4 represents the pressure head -51cm and 52cm at the time period of 248th day and that Node 1 represents that
water content increases at 0.38 at time period of 170™ day. Node 2 increases at 0.31 at 173 th day and node 3 and node 4
increases at 0.30 at period of 248 th day and water flux shows that node 1 increases at -0.26 node 2 at -0.95 and node 3 and
node 4 at -0.4.
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Figure 1: Variation of Pressure heads, Water content and Water flux with time (days) at observation nodes
corresponding to Field Capacity

Observational nodes for Saturation point:

Figure 2 shows the variation of pressure head, water content and water fluxes with time at observation nodes
corresponding to saturation point. Node 1 represents that the pressure head increases at a depth of -35 cm at the time period of
170" day. Node 2 represents that the pressure head increases at a depth of -48 cm at th time period of 172th day. Node 3 and
Node 4 reprents that the pressure head increases at a depth of -50cm and -51 cm and water content shows that Node 1
represents water content increases at 0.37 node 2 increases at 0.31 node 3 and node 4 increases at 0.30.shows that node 1
increases at -0.255 node 2 at -0.99 , node 3 and node 4 at 0.04.
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Figure 2: Variation of Pressure heads, Water content and Water flux with time (days) at observation nodes

Observational nodes for wilting point:

The variation of pressure head, water content and water fluxes with time at observation nodes corresponding to
saturation point is shown in Figure 3. Node 1 represents that the pressurure head increases at -35cm at the time period of 170"
day and node 2 increases at a depth of -50cm at the time period of 173th day and node 3 and node 4 increases at a depth of -51
cm and -52 cm at a time period of 248" day.water content shows that node 1 increases at 0.38 node 2 at 0.305 and node 3 and

corresponding to Saturation point

node 4 increases at 0.30.Water flux shows that node 1 increases at 0.24, node 2 at 0.98, node 3 and node 4 at 0.4.
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Figure 3: Variation of Pressure heads, Water content and Water flux with time (days) at observation nodes
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Hydraulic conductivity under different stress conditions:
The variation of hydraulic conductivity with the depth for various soil moisture conditions corresponding to field
capacity, saturation point and wilting point is shown in Figure 4. At field capacity, the T11 increases hydraulic conductivity up
to 0.72cm/days at a depth of -28cm, at saturation point the T8 increases up to 0.248 cm/days at a depth of -100cm and at
wilting point T8 increases to 0.248 cm/days to a depth of -100cm.
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Figure 4: Variation of Hydraulic conductivity under Different stress condition.

IV.CONCLUSIONS

The study of the movement of water in the vadose zone is an important aspects which often attract attention of the
scientific community and administrative authorities dealing with water and environment. The HYDRUS-1D model is highly
useful in understanding soil moisture condition in the soil especially under different stress conditions. The present work
demonstrates the simulation of water flow movement under different water stress condition (i.e., for field capacity, saturation
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point, and wilting point) for the Belagavi district. The use of HYDRUS -1D help us to know the soil behavior and parameters
such as hydraulic conductivity, pressure head, water content, water flux under different moisture stress condition.
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