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Abstract: Detailed knowledge about soil characteristics and site-specific final steady infiltration rate could help to increase the
irrigation water use efficiency and decrease water losses in agricultural system. The experiments were conducted on
Agricultural Research Farm of Bahauddin Zakariya University, Multan, Pakistan during 2016. The cumulative infiltration
depth was measured using double ring infiltrometer at selected six points of the study area. Most commonly used infiltration
models such as Kostikov’s, Philip’s and Horton’s were fitted to the field infiltration data for determination of model parameters
and to find the best fit model for the study area. Kostikov’s infiltration model’s parameters such as empirical constant ‘c’ and
infiltration decay constants ‘4’ were obtained in the ranges of 0.140-0.290 and 0.307-0.433, respectively. Philip’s infiltration
model’s parameters such as sorptivity S’ and conductivity constant ‘4’ were found in the ranges of 0.167-0.288 cm/min"”? and
—0.001 to —0.009 cm/min, respectively. Similarly, the Horton’s model’s ‘parameter ‘k> was obtained in the range of —1.619 to
—1.238. The value of infiltration capacity at onset of infiltration (fo) was obtained as 1.744 to 3.491 for all the six points.
The analysis showed that the infiltration models using the estimated parameters have satisfactory prediction capability at all the

Vol. 12 No.3

selected points. Horton’s model provided the lowest mean values for RMSE (0.235) and highest mean values for ME (94%);
and the lowest mean values for MPD (0.127). This indicated that infiltration can be well-described by the Horton’s model at

the selected site.
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1 Introduction

Soil water is an insignificant fraction of the total available
water on the planet earth, but it is considered as the most important
one because it plays an important role in the availability of water to
plants under various soil conditions'*. The major inputs to the
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soil water are the rainfall and irrigation™®. The rainfall and
irrigation water can be divided into two major parts. One part
goes to the sea as surface runoff through overland flow and stream
channels and other part goes initially into the soil through the
infiltration™”).  Infiltration is the process by which water moves
into the soil from the ground surface. It is considered as one of
the most important components of the hydrological cycle® ',
Furthermore, during the application of water to the agricultural
field, infiltration is one of the most critical processes to control the
surface  irrigation  uniformity and irrigation
efficiency!>'¥.  Infiltration is a key dynamic process which can
be considered for scheduling, design, management and
optimization of irrigation system!"*'”). Due to fundamental role
of infiltration in hydrology, irrigation and agriculture systems, it
has received a great attention by the soil and water scientistst*'¢'®,
Oku and Aiyelaril' reported that soil infiltration characteristics
can be quantified by fitting the field infiltration data to the model
infiltration. Similarly, detailed knowledge about the soil
infiltration rate and characteristics increases the irrigation water use
efficiency and decreases water lossest' ",

Several infiltration models (Philip, Kostikov, Mezencey, Soil
Conservation Services and Horton) have been developed to

increased
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determine the soil infiltration rate and characteristics’®'*?.  These
infiltration models have been thoroughly and comprehensively
reviewed, presented and summarized®?*?¥. All models are not
applicable to all types of soils because of the dependency of
infiltration rate on soil texture!>?®!.  Several research studies have
been conducted to estimate the parameters of infiltration models
and to validate these models for different soil conditions?**'27%],
Igbadun and Idris®” investigated the Kostiakov’s, Kostiakov-
Lewis, modified Kostiakov and Philip’s infiltration models at the
flood plain in Zango village, Samaru Zaria Nigeria to determine the
water infiltration into the soil. The results indicated that the tested
four models have good abilities to predict infiltration data.
However, Kostokov’s and modified Kostikov’s had better fitness to
the measured values. Oku and Aiyelari® reported that Philip’s
model provided better performance than Kostiakov’s model for
prediction of infiltration into Inceptisols in the forest humid zone of
Nigeria. The satisfactory performance of Philip’s model for
prediction of water infiltration in the soils of Aba, Abia state
Nigeria has also been observed by Adindu et al.**) and Musa et al.t!
stated that Kostikov’s model showed a better performance than
those of Philip’s and Horton’s models based on the fitted
infiltration equations to the soil of farm site of the Federal
University of Technology, Minna, Nigeria. The Horton’s models
have also been suggested by Roohian et al.®! to give good
estimations of final infiltration rate under the given soil textural
conditions in Taleghan watershed of Tehran Province, Iran.
Similarly, Mbagwul® reported that Philip’s model would always
fail to predict infiltration data if the assumptions of the model are
not met. Therefore, the need for continuous in-depth and field
specific study of the applicability of infiltration equations cannot be
over-emphasized because models’ parameters and performance
vary from point to point and vary with time. Keeping in view the
above referred studies, the parameters of three infiltration models
such as Kostikov’s, Philip’s and Horton’s in a silty clay soil of the
Agricultural Research Farm, Bahauddin Zakariya University,
Multan were determined, and the performances of selected
infiltration models were evaluated to test the competence of these
models to predict the cumulative infiltration depths.

2 Materials and methods

2.1 Characteristics of the study area

The experiments were conducted at Agricultural Research
Farm of Bahauddin Zakariya University, Multan, Pakistan
(longitude 71.47°, latitude 30.21°, elevation 122 m above mean
sea level) during 2016. The study area has arid climate with an
average annual rainfall of 200 mm. The maximum temperature of
23.4°C and minimum temperature of 4.8°C were recorded during
the winter. Similarly, the maximum temperature of 47°C and
minimum temperature of 26°C were observed during the summer.
Wheat is the major crop of the study area. Six points were
selected in the study area so that each point had minimum
differences in soil properties. All the points were located within
300 m radius. Each selected point was approximately 50 m apart.
The soil of the selected points was measured as silty clay.
According to the textural triangle provided by the US Geological
Department, all the selected points have the same soil texture.
2.2 Soil sampling

A total of 24 soil samples were collected from six selected
points at 0-30 cm depth of soil. These soil samples were analyzed
in the Soil Mechanic Laboratory of the Agricultural Engineering
Department, Bahauddin Zakariya University, Multan to determine

soil texture and other properties. At each point, undisturbed soil
samples of cores of 5 cm height and diameter were collected to
measure saturated hydraulic conductivity (Ks), initial moisture
contents, soil bulk density, and total porosity. The Walkley-Black
wet oxidation (Equations (1) and (2)) and Bouyoucos Hydrometer
methods were used to determine the organic matter and soil texture,
respectively?®'??.  The soil bulk density was calculated using the
core method The Ks, total porosity, and initial moisture
contents were measured using constant head permeability

(Equation (3)), saturated moisture contents and gravimetric methods,
[34]

[33]

respectively’
_ (B-S8)xMof Fe*" x12
g of soil x4000
where, B is Fe?* solution used to titrate blank, mL; S is
Fe*'solution used to titrate sample, mL; 12/4000 represents
milliequivalent weight of C, g.

C

x100% (1)

total carbonx1.72

Organic Matter = x100% 2
s 0.58 ’ @
ks=-2E 3)

Axhxt

where, Ks is saturated hydraulic conductivity, cm/s; Q is discharge,
cm’/s; Lislength of the specimen, cm; Aiscross sectional area of
the specimen, cm?; h is constant head causing flow, cm; # is time, s.
2.3 Infiltration measurement

The double ring infiltrometer, with 60 cm outer diameter and
25 cm inner diameters rings were installed in the soil to measure
field infiltration. The double ring infiltrometer was driven to a
depth of 10 cm into the soil maintaining the level of each. The
measuring gauge was fixed inside the inner ring to record the
amount of water infiltrated into the soil. The readings were taken
at an interval of 10, 30, 60, 90, 120, 150 and 180 min. An average
infiltration head of 15 cm was maintained during these time
intervals. Similarly, infiltration measurement was made at each
selected point (Point-1 to Point-6). The experiment remained
continuous; the steady state infiltration rate was reached. After
reaching the steady state infiltration rate, the experiment was
stopped and the infiltration rate, cm/min, and cumulative
infiltration depth, cm, were calculated.
2.4 Determination of infiltration model parameters

Several models that simplify the concepts involved in the
infiltration process have been developed for field applications. In
the present study, most commonly used infiltration models such as
Kostikov?®®, PhilipP® and Horton®"! models were selected for
evaluation. The field experimental data were used to evaluate
these infiltration models and to obtain numerical values of the
model’s parameters. The brief description of these models and
experimental setup are given below.
2.4.1 Kostikov’s model

Kostikov™® proposed a simple empirical infiltration model
based on the data observed in the field or laboratory. The model
relates the infiltration to as a power function as described in
Equation (4):

i=ctt )

where, i is cumulative infiltration depth, cm; ¢ is time elapsed for
infiltration, min; ¢ and k& are the empirical parameters. These
parameters are site-specific and depend on the soil texture, soil
bulk density, moisture contents, and other soil properties. To
determine these parameters (¢ and k), the logs of both measured
infiltration (i) and time (f) were taken. The Log(i) were plotted
against the log(¢) for all the six points that give a straight line
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(Figure 1). The slope of the plotted line gave values of parameter
¢ and the intercept gave the value of logk. The value of k was
estimated by taking anti-logk*®].
2.4.2 Philip’s model

Philip®® proposed an empirical model for infiltration by
truncating the series of solution from a pounded surface. The
resulting Equation (5) is expressed as:

where, i is cumulative infiltration, cm; S is sorptivity, cm/min"?; ¢
is time of infiltration, min, and 4 is parameters related to saturated
hydraulic conductivity, cm/min. The estimation of S and 4 values
were made by fitting the infiltration rate, cm/min, data against the
transformed time (1/2/°°) by the least square regression for all the
six data points (Figure 2). The resulting plot gives the straight
line. The slope of the straight line gives the value of S and

i=8"+ At %) intercept as the value of 412334,
a. Point 1 b. Point 2 c. Point 3
d. Point 4 e. Point 5 f. Point 6
Figure 1 Log(i) vs. Log(?) plot for estimation of Kostikov’s model parameters
a. Point 1 b. Point 2 c. Point 3
d. Point 4 e. Point 5 f. Point 6

Figure 2 Infiltration rate vs. transformed time plot for estimation of Philip’s model parameters

2.4.3 Horton’s model
Horton”! derived the relationship using the work and energy
principle for estimation of infiltration rates. The relationship
(Equation (6)) is given as:
L=t (fo-fe* (6)

where, f,isinfiltration capacity of soil at time (¢); f.isthe constant

infiltration capacity when time approaches infinity; f, is the
infiltration capacity at onset of infiltration and £k is constant
dependent on soil and initial soil and water conditions. The
parameters of Horton’s model such as f, and & were determined by
subtracting the value of f. from experimental values of f,. The
natural log of resulting values (In(f,—f:) was plotted as a function of
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time (¢) (Figure 3). The resulting graph is a straight line and slope
of the line gave the value of k&. The base value for parameters £ is
equal to a negative slope and the initial infiltration capacity (f,) was
calculated using the f, — f.=e as reported by Turner ™',

The estimated values of infiltration model’s parameters were

intercept

incorporated to the model equations for all the three models to
simulate cumulative infiltration depth for each point. The field
data were compared with the model’s simulated data to evaluate the
capability of the model to simulate cumulative infiltration.
2.5 Model selection

Several approaches have been used by different researchers for
selection of suitable models fields.
Minimizing the difference between the observed and simulated
values is one of the simplest approaches to find the best fit

for the experimental

infiltration model. ~Similarly, the coefficient of determination (R?)

was used by Machiwal et al.*”

as a criterion to compare the
infiltration models. Haghighi et al.*” selected the best model for
infiltration data using the coefficient of determination (R*) and root
mean square error (RMSE) parameters. To compare the
Kostikov’s and Philip’s models, the absolute mean difference
(AMD) and coefficient of determination (R?) have also been used
by Mudiare et al.l*¥ Igbadun and Idris™®” used the coefficient of
efficiency to examine the suitability of infiltration model.
Keeping in view the above referred research studies, the best
infiltration model was selected using the root mean square error
(RMSE), model efficiency (ME) and mean percent difference
(MPD) as reported by Nash and Sutcliffel*), Fang et al.l**], Bakhsh

et al.*S and Farid et al.*”’

a. Point 1

d. Point 4

Figure 3

b. Point 2

e. Point 5

In(f,—f;) vs. time plot for estimation of Horton’s model parameters

c. Point 3

f. Point 6

3 Results and discussions

Soil properties of the experimental site showed little variability
among the six selected points (Table 1).
predominantly silty clay having clay fraction of 45%-50% and silt
fraction of 41%-46%.
measured using soil saturated paste extract methodology and it was
ranged from 0.68 dS/m to 0.98 dS/m™®.  The values of EC greater
than 4 dS/m indicated the salinity problems'*”. However, the EC
of soil at the study area within the permissible limit. Thus, soils
of the experimental site do not have salinity problems. Bulk
density values were ranged from 1.30 g/cm’®to 1.38 g/em® and soil
porosity values were ranged from 0.49 to 0.56. Similarly, the
saturated hydraulic conductivity and organic matter were ranged
from 0.57-0.63 pum/s and 0.61%-0.68%, respectively.
analysis indicated that these points had homogenous soil and
similar soil surface conditions.

3.1 Models estimated parameter

Derived parameters for the
(Kostikov’s, Philip’s, Horton’s) parameters appeared similar to
those reported in the literature (Table 2).
model’s parameters such as the values of empirical constant ‘c’

Soil textures were

Soil electrical conductivity (EC) was

Overall

three infiltration model’s

Kostikov’s infiltration

were estimated in the range of 0.140-0.290 and the values of
infiltration decay constants ‘4’ were obtained in the range of
0.307-0.433. The values of infiltration decay constant ‘k> were in
accordance to the theory of infiltration that described the values to
be positive and always less than unity. It has also been reported
that most values of these parameters lie between the 0.2-0.9%%%5!,
The Philip’s infiltration model parameters such as sorptivity ‘S’
values were found in the range of 0.167-0.288 cm/min'"?
conductivity constant ‘4’ values were obtained as —0.001 to
—0.009 cm/min for all the six points.
sorptivity ‘S’ were in close agreement to the values as reported by
Leao and Perfect®.  Azuka et al.”* described the high variability
of these parameters along the toposequence. Similarly, Horton’s
model’s parameters such as constant ‘4’ was determined in the
range of —1.619 to —1.238. The values of infiltration capacity at
onset of infiltration ‘f,” were obtained as 1.744 to 3.491 for all the
six points.

and

The estimated values for

While the values of model infiltration parameters have
no physical meaning, these values reflected the effects of soil
physical properties on infiltration as well as surface conditions and

2 The estimated values of these infiltration

soil moisture contents
models’ parameters can be used for developing the infiltration

equation for the study area after verification.
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Table 1 Soil properties of experimental site

Points S/}‘i)nd Silt  Clay  Textural EC B Bulk der}gity Porosity
% 1% 1% class /dS-m /g-em
1 10 43 47 Silty clay 0.98 1.36 0.54
2 8 44 48 Silty clay 0.75 1.30 0.49
3 11 44 45 Silty clay 0.83 1.34 0.51
4 8 42 50 Silty clay 0.88 1.35 0.55
5 12 41 47 Silty clay 0.68 1.38 0.51
6 9 46 45 Silty clay 0.79 1.33 0.56

Table 2 Estimated values of infiltration models’ parameters

Kostikove’s model Philip’s model Horton’s model

Points i=ct i=S"+ At F=(o—f)e 1,
c k S A k fo
1 0.140 0.433 0.167 -0.002 —-1.238 1.744
2 0.197 0.411 0.203 -0.004 —-1.413 2.612
3 0.184 0.372 0.174 —0.004 —1.530 2.198
4 0.290 0.307 0.246 —0.009 —1.354 2.118
5 0.223 0.399 0.288 -0.001 -1.619 3.491
6 0.195 0.431 0.168 -0.003 —1.354 3.343

3.2 Prediction of cumulative infiltration depth
Cumulative infiltrations predicted by Kostikov’s model were

like the measured values in the field for point 1 to point 6 (Table 3).

It was observed that the predicted cumulative infiltration depths
were in close agreement with the measured ones from the field for
all the points. However, Kostikov’s model under-predicted for

the Point 1 to Point 5 and over-predicted at Point 6 for all the
experimental times. Similarly, the average cumulative infiltration
depth was under-predicted by Kostikov’s model.

The predicted cumulative infiltration depths by Philip’s model
were compared with the measured field infiltration data (Table 4).
The analysis indicated that the predicted infiltration values were
close to the measured values for all the points except Point 5.  The
model predicted infiltration depth at the initial stage up to 10 min
was in close agreement to the measured infiltration depth at Point 5
and after 10 min of the period, the model over-predicted the
infiltration depth which slightly differed from other measured
values at Point 5. Difference in predicted and measured soil
infiltration depths at Point 5 may be due to highly compacted soils
at that point because Ks values decreased significantly as the
compaction increased. Compact soil affects the soil physical
quality, pore size distribution, Ks and capillary fringe thickness!'").
However, the average measured and predicted values for all the
points were in an acceptable range (Table 4). The predicted
cumulative infiltration depth by the Horton’s model also agreed
with that of measured field data for all the selected points (Table 5).
On average, Horton’s model under-predicted at the initial stage up
to 10 min, over-predicted at 30 min and 180 min of the period.
The mix behavior was observed at 60, 90, 120 and 150 min of the
period for all the data points. Overall analysis showed that these
infiltration models using the estimated parameters have satisfactory
prediction capability at all the selected points because the model
performance indicators were in acceptable limits as discussed in the
subsequent section.

Table 3 Cumulative infiltration predicted by Kostikov’s model and compared with measured values

Time Point 1 Point 2 Point 3 Point 4 Point 5 Point 6 Average
/min i/em ip/em i/em i/em in/cm i/lem i/em i/em in/cm i/lem i/em i/em in/cm i/em
10 0.5 0.40 0.60 0.51 0.50 0.43 0.70 0.59 0.80 0.56 0.50 0.56 0.60 0.51
30 0.9 0.65 0.90 0.80 0.80 0.65 1.00 0.82 1.00 0.87 0.80 0.87 0.90 0.78
60 1.2 0.87 1.30 1.06 1.10 0.84 1.20 1.02 1.20 1.14 1.00 1.14 1.17 1.01
90 1.4 1.04 1.50 1.25 1.20 0.98 1.50 1.15 1.50 1.34 1.30 1.34 1.40 1.19
120 1.6 1.18 1.70 1.41 1.30 1.09 1.70 1.26 1.60 1.51 1.50 1.51 1.57 1.33
150 1.7 1.30 1.80 1.54 1.40 1.19 1.80 1.35 1.70 1.65 1.60 1.65 1.67 1.45
180 1.8 1.40 1.90 1.66 1.47 1.27 1.85 1.43 1.76 1.77 1.70 1.77 1.75 1.55
Note: i,, = Measured infiltration depth, cm; i, = Predicted infiltration depth, cm.
Table 4 Cumulative infiltration predicted by Philip’s model and compared with measured values
Time Point 1 Point 2 Point 3 Point 4 Point 5 Point 6 Average
/min i/cm ip/cm i/cm i/em in/cm i/cm i/cm i/em in/cm i/cm i/cm i/em in/cm i/em
10 0.50 0.51 0.60 0.60 0.50 0.51 0.70 0.69 0.80 0.90 0.50 0.50 0.60 0.62
30 0.90 0.85 0.90 0.99 0.80 0.83 1.00 1.08 1.00 1.55 0.80 0.83 0.90 1.02
60 1.20 1.17 1.30 1.33 1.10 1.11 1.20 1.37 1.20 2.17 1.00 1.12 1.17 1.38
90 1.40 1.40 1.50 1.57 1.20 1.29 1.50 1.52 1.50 2.64 1.30 1.32 1.40 1.63
120 1.60 1.59 1.70 1.74 1.30 1.43 1.70 1.61 1.60 3.03 1.50 1.48 1.57 1.81
150 1.70 1.75 1.80 1.89 1.40 1.53 1.80 1.66 1.70 3.38 1.60 1.61 1.67 1.97
180 1.80 1.88 1.90 2.00 1.47 1.61 1.85 1.68 1.76 3.68 1.70 1.71 1.75 2.10
Table 5 Cumulative infiltration (cm) predicted by Horton’s model and compared with measured values
Time Point 1 Point 2 Point 3 Point 4 Point 5 Point 6 Average
/min i/em i/lem i/em i/em in/cm i/lem i/em i/em in/cm i/lem i/em i/em in/cm i/cm
10 0.50 0.42 0.60 0.52 0.50 0.44 0.70 0.62 0.80 0.61 0.50 0.45 0.60 0.51
30 0.90 0.93 0.90 1.09 0.80 0.92 1.00 1.21 1.00 1.22 0.80 0.93 0.90 1.05
60 1.20 1.28 1.30 1.38 1.10 1.15 1.20 1.41 1.20 1.45 1.00 1.16 1.17 1.31
90 1.40 1.45 1.50 1.48 1.20 1.21 1.50 1.44 1.50 1.47 1.30 1.25 1.40 1.38
120 1.60 1.59 1.70 1.58 1.30 1.26 1.70 1.52 1.60 1.51 1.50 1.36 1.57 1.47
150 1.70 1.77 1.80 1.73 1.40 1.36 1.80 1.68 1.70 1.62 1.60 1.53 1.67 1.61
180 1.80 1.97 1.90 1.94 1.47 1.49 1.85 1.90 1.76 1.79 1.70 1.74 1.75 1.80
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3.3 Model performance

The values of performance indices such as RMSE, ME and
MPD for the three infiltration models (Kostikov’s, Philip’s and
Horton’s) showed realistic fits (Table 6). All the models have
good capabilities for prediction of cumulative infiltration depth at
the selected points. The RMSE values were found in the range of
0.073 cm to 0.341 cm, 0.041 cm to 1.261 c¢cm and 0.059 cm to
0.153 cm for Kostikov’s, Philip’s and Horton’s infiltration models,
respectively for all the six points whereas the average values of
RSME were calculated as 0.185 ¢cm for Kostikov’s, 0.235 cm for
Philip’s and 0.096 cm for Horton’s models. The values of RMSE
were found in close agreement as reported by Duan et al.[*¥
Similarly, Patle et al.'”! found RMSE values in the range of 0.09 to
7.02 with an average value of 2.07 and reported that the model can
successfully be used for prediction of infiltration rate. The ME
values were observed from 38% to 98 % for Kostikov’s, and 80%
to 97% for Horton’s model. The ME at Point 5 for Philip’s model
did not give meaningful values because prediction at that Point 5
was not good. However, values of ME for Horton’s model were
found to be in the acceptable range?®”. MPD values also showed
the satisfactory prediction by the infiltration models for all the
selected points. Similarly, the comparison between observed and
predicted infiltration depths for three tested models further verified
the prediction capability of these infiltration models (Figure 4).
Hsu et al.’® evaluated three models (Green-Ampt, Philip and
Horton) and demonstrated that all three models provided similar
fits to the numerical results in terms of infiltration rates.

The Horton’s model provided the lowest mean values for
RMSE, highest mean values for ME, lowest mean values for MPD.
Infiltration can be well-described by the Horton’s model at the
selected site. Al-Azawil®” evaluated the six infiltration models on
relatively course-textured and homogenous soil and reported that
Horton’s model performance was most realistic. Kostikov’s gave
a very good representation of infiltration when compared with the
Philip’s model. Berndtsson®® compared two commonly used
infiltration model on heavy calcareous clay soils and found that the
Horton’s model performed slightly better than the Philip’s model.
Similarly, Hsu et al.*® concluded that Horton’s model differed
most as compared to the other two models. These results also
agreed with the finding of Ogbe et al.l”! who ranked Horton’s
model in the 1%, Kostikov’s model in the 2™ and Philip’s in the 3™
positions. Overall analysis based on the other research studies
indicated that findings of the present study were satisfactory, and
Horton’s model can be used to predict the infiltration depth at the
study area most precisely.

Table 6 Values of performance indices between the predicted
and measured cumulative infiltration

Kostikove’s Model Philip’s Model Horton’s Model

Z=nt Z=8P%+ At Z=(Af)e  + 1.
Points
RMSE ME RMSE ME RMSE ME
lem 2% MPDem e MPD o e, MPD

Point-1 0.341 38 -3.543 0.041 99 0.024 0.085 96  0.209
Point-2 0221 76 -2.153 0.070 98 0.617 0.100 95 0.099
Point-3 0.196 63 2412 0.095 91 0884 0.059 97 0.054
Point-4 0.331 33 -3.791 0.113 92 -0.092 0.145 87 —0.023
Point-5 0.129 86 -1.718 1.261 -1255 5789 0.153 80 —0.158
Point-6  0.073 98 0.920 0.049 99 0367 0.100 96 0.130

Mean* 0.185 78 -1.992 0235 64 2.140 0.096 94 0.127

Note: *Mean values calculated based on the average of six points as given in
Tables 3, 4 and 5.

Figure 4 Comparison between predicted and measured average
cumulative infiltration

4 Conclusions

Based on the evaluation of three infiltration models, all the
models showed good agreement with the measured cumulative
infiltration depths in the field using the estimated model’s
parameters.  The acceptable ranges of model performance
indicators such as RMSE, ME and MPD indicated that the
evaluated infiltration models realistically simulate cumulative
infiltration depth under the field conditions of the study area. The
accurate prediction of cumulative infiltration depth using these
infiltration models’ parameters showed that models’ parameters
must be modified in local soil conditions. It was also analyzed
that Horton’s model gave a better fit to the measured cumulative
infiltration depth than the Kostikov’s and Philip’s models.
Horton’s model provided the best simulation of infiltration data in
the study area as Horton’s Model showed highest value ME (94%)
and the lowest value of MPD (0.127). Application of these
infiltration models under verified field conditions leads to simulate
the cumulative infiltration depth. It should also help to adjust
stream discharge, slope, and field geometry according to the
varying field infiltration rate, especially during the surface
irrigation.
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