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Figure 1. Soil texture class distribution of the studied soils.
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Table 1. Soil water infiltration models used in this study.
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Table 2. Values of evaluation criteria and ranking performance for each examined model in different land uses.

e g5
Model type PSR S g
s mO Sl S G Slan S O, ki sl =0 S Evaluation criteria  Land use type
SCS ) )
Kostiakov-Lewis Kostiakov Horton Philip Green-Ampt
1.676(1) 2.821(4) 2.820(3) 2.116(2)  4.135(5) 3.874(4) SSE
0.998(1) 0.998(1) 0.990(3) 0.992(2)  0.984(5) 0.987(4) R?
0.216(1) 0.352(3) 0.385(4) 0.391(5)  0.422(6) 0.344(2) RMSE cely;
0.283(2) 0.336(4) 0.295(3) 0.263(1)  0.415(5) 0.416(6) SDRMSE Agronomy
5 as
1 3 4 2 5 e
Final rank
0.093(1) 0.446(4) 1.502(6) 0.300(3)  0.247(2) 1.213(5) SSE
0.999(1) 0.999(1) 0.938(5) 0.998(2)  0.996(4) 0.997(3) R?
0.068(1) 0.122(4) 0.313(6) 0.119(3)  0.102(2) 0.176(5) RMSE &
0.044(2) 0.123(5) 0.035(1) 0.085(4)  0.073(3) 0.207(6) SDRMSE Garden
5 as
1 4 5 3 6 e 5
Final rank
0.943(2) 3.268(6) 2.703(5) 1.3093)  0.095(1) 1.818(4) SSE
0.997(1) 0.996(2) 0.993(4) 0.997(1)  0.994(3) 0.989(5) R?
0.199(1) 0.382(5) 0.384(6) 0.253(3)  0.298(4) 0.233(2) RMSE Er
0.151(2) 0.242(5) 0.148(1) 0.154(3)  0.264(6) 0.225(4) SDRMSE Grassland
5 as
1 6 5 2 4 el
Final rank
g aad ) Sns Sl
0(1) 1.527(4) 0.577(2) 0.577(2)  2.081(5) 1.000(3) = 77 -

Standard deviation of final rank
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Table 3. Values of evaluation criteria and infiltration model rank on all data of three land uses.

s g 58
Model type sl ool
e —OSlan S b Slaw S scs Oy 0 b Cool =0 S Evaluation criteria
Kostiakov-Lewis Kostiakov Horton Philip Green-Ampt
1.092(1) 2.851(6) 2.623(4) 1.466(2) 2.830(5) 2.390(3) SSE
0.997(1) 0.997(1) 0.991(3) 0.996(2) 0.991(3) 0.989(4) R?
0.206(1) 0.347(5) 0.378(6) 0.284(3) 0.319(4) 0.262(2) RMSE
0.201(2) 0.273(4) 0.198(1) 0.205(3) 0.317(6) 0.296(5) SDRMSE
1 4 3 5 3 e 40
Final rank
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Table 4. Mean comparison of infiltration model coefficient used in this study in any land use by t test.

L;J._‘)ls (L
Land use name Jde ol 5 Jde
S gl s Model coefticient Model
Grassland Garden Agronomy
0.079(a) 0.027(b) 0.112(a) k ol min
5.314(a) 4.688(a) 6.937(a) G Green-Ampt
0.086(ab) 0.023(b) 0.091(a) S :
0.694(ab) 0.360(b) 0.928(a) A Philip
0.110(a) 0.080(a) 0.101(a) ¢
0.087(a) 0.120(a) 0.136(a) m el
Horton
3.963(a) 4.065(a) 3.977(a) a
0.417(a) 0.159(b) 0.612(a) a
SCS
0.767(a) 0.859(a) 0.755(a) b
0.693(a) 0.677(a) 0.652(a) a Gl s
0.564(b) 0.296(b) 0.796(a) b Kostiakov
0.082(a) 0.021(a) 0.054(a) a
N —C L:_w
0.422(b) 0.486(ab) 0.509(a) b TS
Kostiakov-Lewis
0.870(a) 0.375(b) 0.966(a) k
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Abstract

Background and Objectives: Soil water infiltration is one of the key properties for designing
irrigation systems, hydrological studies, water resources management, drainage projects and soil
conservation practices in watershed scale. Also, an accuracy assessment from infiltration
amount and stored water in the root zone plant considering the time is great important in the
design and planning irrigation. For this purpose, researchers drift suitable model for quantity
expression for infiltration water to soil through the past century. The importance of infiltration
process enforced the researchers to develop several models. In this study, the performance of
Green and Ampt, Philip, Horton, Soil Conservation Service (SCS), Kostiakov and Kostiakov-
Lewis infiltration models were evaluated under different land uses.

Materials and Methods: The soils of studied area are classified as Aridisol, Inseptisol and
Entisol and are in the land use of including cultivation, gardens and grassland. The number of
measured infiltration in land use of cultivation, garden and grassland were 37, 25 and 20 types
of soil, respectively. For this purpose, the infiltration data were obtained by double rings method
from 82 point of in different region of Marvdasht, Fars province. The parameters of these
models were then obtained, using least square optimization method. In order to evaluate the
accuracy of the models, the root mean square error (RMSE), standard deviation of RMSEs
(SDRMSED) and R’ statistics were calculated.

Results and Discussions: The results showed that compared with other models, estimation of
the cumulative infiltration Kostiakov-Lewis model has been consistent trend in all three land
use ranked first (R’=0.997, RMSE=0.206 and SDRMSED=0.201). Considering obtained from
total evaluation, estimation of cumulative infiltration by infiltration models in this study were as
Kostiakov-Lewis and Horton models in first and second rank, Green-Ampt and SCS model in
third rank and Kostiakov and Philip in fourth and fifth rank, respectively. So, we can say that
the infiltration models examined, Model Kostiakov-Lewis is the best model for quantifying the
process of infiltration. One reason for the excellence of Kostiakov-Louis model was great
number of parameters than SCS, Kostiakov, Green-Ampt and Philip models and the fitting
method is to determine the parameters mentioned models. This feature makes more flexible of
this model than other model.
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