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Table 1. Geographical coordinates of the studied areas.

Height (m) Latitude Longitude Area Province
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Table 2. Selected physical and chemical characteristics of the studied soils.
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‘ DSos T . i Sl il ©
S Calsium . sl s il . SRSt Sl
bonate Organic o e Soil Land use .
Ec car lent (% carbon (%) MWD (mm) Ove(ent/en?) texture Studied
(dS/m) ~ cquiva ent (%) Ks(cm/hr) o(cm'/c areas
o
0.56 9.75 0.09 0.92 7.42 0.268 e b }
Clay Agricultural 23
L Germi
0.89 425 1.97 1.97 0.02 0.149 s e -
Clay loam bare
s .
0.96 18.12 1.56 04 1.57 0.095 i b wor
Clay Agricultural s
L o
0.8 23.12 0.78 033 1.06 0.136 e - University
Clay Bare farms
2,
0.98 18.43 0.94 0.63 1.07 0.174 oS g )
Loamy Garden oSl gL
o ()5 L University
0.62 19.86 0.53 0.26 0.89 0.138 A gardens
Sandy
Bare
loam
.
0.54 10.5 0.84 0.256 14 0.101 i &
Clay Agricultural &
L Tah
0.55 9.75 265 0.682 0.02 0.122 o - anam
Clay Bare
Y
b3
435 7.12 1.81 0.83 3.8 0.086 ) &
Sandy Agricultural okl
Clay loam Ideloo
L
27 17.75 0.47 027 1.62 0.078 i -
Clay Bare
.
1.59 725 1.17 0.59 0.78 0.11 s e b
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L Soltaniyeh
1.48 19.5 3.05 0.68 02 0.144 s e - olanye
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e L
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Garden .
loam o=
o ed b Khalaj
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Figure 1. Water cumulative infiltration graph in the two different land uses the soils studied.
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Table 3. Coefficients and statistical fit (R2 and RMSE) Philip model on cumulative infiltration studied soils.

RMSE R? (Factors) .l ,.» s @; Sllas bl
A Land use Studied areas
‘ .
0.9604 0.9924 0 2915 = B
Agricultural =S
L )
2.677 0.9031 0 3.244 s Germi
Bare
‘ .
2.065 0.9957 0.2178 3.791 ) _
Agricultural K23l ae 550
L .
1.017 0.9981 0.2507 1.5 s University farms
Bare
Sl
0.395 0.9994 0.1732 1215 o
Garden oSl Bl
L .
0.7125 0.9987 0.2338 0.9743 s University gardens
Bare
‘ .
1.258 0.9935 0.0696 2.343 =
Agricultural -
L
0.6774 0.9982 0.1644 1.125 77 Taham
Bare
‘ .
1.763 0.9968 0.2043 3.796 =
Agricultural o]
L
0.7165 0.9882 0 1.731 s Ideloo
Bare
‘ .
0.325 0.9997 0.1964 1.379 =
Agricultural ailal
L )
0.2374 0.9998 0.1716 1.009 s Soltaniyeh
Bare
Sl
2.255 0.9875 0.022 3.897
Garden o
L )
0.3483 0.9988 0.0802 1.023 s Khalaj
Bare
‘ .
23 0.9853 0 5.041 = )
Agricultural HURY
L
0.6517 0.9978 0.1245 1.285 s Endabad
Bare
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Table 4. Coefficients and statistical fit (R and RMSE) Kostiakov model on cumulative infiltration studied soils.

(Factors) .l .o e Slas zblis
RMSE R? ey el G5
B A Land use Studied areas
‘ 4
0.1998 0.9997 0.4376 3.395 il )
Agricultural S
. .
1.475 0.9715 0.3576 4.088 » Germi
Bare
‘ 4
1.096 0.9988 0.668 2.792 il )
Agricultural oAKils a5
. o
0.2069 0.9999 0.8208 0.9403 s University farms
Bare
Sl
0.1371 0.9999 0.7752 0.8421 )
Garden oSl 8*
L o
0.284 0.9998 0.835 0.7177 7 University gardens
Bare
‘ 4
0.9213 0.9964 0.6091 1.857 il
Agricultural &
L
0.2539 0.9997 0.7833 0.7627 s Taham
Bare
‘ 4
0.8305 0.9993 0.6606 2.825 il
Agricultural Sool
L
0.5596 0.993 0.4545 1.836 s [deloo
Bare
‘ 4
0.3634 0.9996 0.7786 0.9399 il
Agricultural aslals
. .
0.2697 0.9997 0.8036 0.6814 s Soltaniyeh
Bare
Sl
2.031 0.9899 0.5437 3.373
Garden fous
L Khalaj
0.228 0.9995 0.7014 0.7342 s &y
Bare
‘ 4
1.768 0.9916 0.454 5.291 il )
Agricultural st
L E
0.1922 0.9998 0.7337 0.878 s ndabad
Bare
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Table 5. Coefficients and statistical fit (RMSE and Rz) Kostiakov-lewis model on cumulative infiltration
studied soils.

(Factors) .l .o e Llee  1ble
RMSE R? S8 g5 & gk
C B A Land use Studied areas
‘ 4
0.1205 0.9999 0 0.4404 3.37 il )
Agricultural S
. .
1.431 0.9716 0 0.5521 2.918 s Germi
Bare
‘ 4
1.023 0.999 0 0.9056 3.535 il )
Agricultural oKils 4 50
L .
0.2051 0.9999 0 0.9513 2.266 s University farms
Bare
Sl
0.1073 | 0.0665 0.7146 0.8622 )
Garden JKisls &
. .
0.1933 0.9999 0 0.9574 1.621 " University gardens
Bare
‘ 4
1.08 0.9962 0 0.8909 2.054 il
Agricultural &
L
0.2545 0.9997 0 0.9297 1.271 " Taham
Bare
‘ 4
0.8302 0.9993 0 0.816 2.675 il
Agricultural o]
L
0.5595 0.993 0 0.5867 1.452 " Ideloo
Bare
‘ 4
0.1815 0.9999 0.1482 0.6183 1.091 il
Agricultural aslals
. .
0.1401 0.9999 01374 06118 0.8155 s Soltaniyeh
Bare
Sl
2.03 0.9899 0 0.9142 3.832
Garden fous
L Khalaj
0.2231 0.9995 0.0231 0.6632 0.7632 " &y
Bare
‘ 4
1.76 0.9916 0 0.6299 3.943 il )
Agricultural st
L E
0.1997 0.9998 0 0.8707 1.02 " ndabad
Bare
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Table 6. Coefficients and statistical fit (RMSE and Rz) horton model on cumulative infiltration studied soils.

(Factors) .| .2 (CQFW Slallas  ble
RMSE R2 2 sl g5 & b
K ip i Land use Studied areas
‘ 4
0.9692 0.9927 0.1112 1.578 0.1124 el )
Agricultural S
»b Germi
0.7449 0.993 0.0781 1.305 0.0497
Bare
‘ 4
0.6157 0.9996 0.0275 1.175 0.3221 el )
Agricultural ols ac ) 30
»b University farms
0.4734 0.9996 0.015 0.5691 0.2459
Bare
Sl
0.4453 0.9993 0.0368 05166 02174 )
Garden JKisls gL
L o
0.1527 0.9999 00178 04502  0.2412 s University gardens
Bare
sl
0.2802 0.9997 00325 07622 0.1476
Agricultural &
L
0.2751 0.9997 0.0239 0.435 0.1896 s Taham
Bare
‘ 4
0.6582 0.9995 0.0333 1.236 0.3317 il
Agricultural Sool
L
0.2996 0.9979 00722 0.6916  0.0584 7 [deloo
Bare
sl
0.3586 0.9996 00674  0.7349  0.2611
Agricultural aslals
L .
0.3714 0.9994 0.06 0.5403 02168 s Soltaniyeh
Bare
Sl
0.4543 0.9995 0.0251 09723 0.1179
Garden fous
L Khalaj
0.1917 0.9996 0.0521 04277  0.1237 s ay
Bare
‘ 4
1.037 0.997 0.0573 1.732 0.1511 el )
Agricultural st
L E
0.3517 0.9994 0.0273  0.4473  0.1599 s ndabad
Bare
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Table 7. Coefficients and statistical fit (R> and RMSE) SCS model on cumulative infiltration studied soils.

(Factors) .| .2 (SR Slallas  ble
RMSE R? i ey SFllae Gk
B A Land use Studied areas
‘ 4
0.2411 0.9995 0.4537 3.06 il )
Agricultural S
. .
1.618 0.9657 0.3753 3.636 » Germi
Bare
‘ 4
1372 0.9982 0.6799 2.608 il )
Agricultural oKils 4 5
L o
0.7132 0.9991 0.8122 0.9449 s University farms
Bare
Sl
0.2695 0.9997 0.8033 0.7188 )
Garden JKisls &
L o
0.578 0.9991 0.86 0.6234 s University gardens
Bare
‘ 4
1.127 0.9948 0.631 1.635 il
Agricultural &
L
0.5441 0.9988 0.8062 0.6653 s Taham
Bare
‘ 4
0.7697 0.9987 0.6729 2.633 il
Agricultural Sool
L
1118 0.9868 0.4882 1.492 s [deloo
Bare
‘ 4
0.3447 0.9997 0.8037 0.816 il
Agricultural agllal
L Itaniyeh
0.2545 0.9997 0.8291 0.5879 7 Soltaniye
Bare
A
2.22 0.9879 0.5577 3.102 <
Garden fous
L Khalaj
0.4175 0.9982 0.7448 0.5733 s &y
Bare
‘ 4
1.953 0.9897 0.4658 4.923 il )
Agricultural st
L
0.5709 0.9983 0.7577 0.759 7 Endabad
Bare
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Table 8. Mean height of infiltrated water (During the 3.5 hour) and initial and final infiltration intensity soils studied.

sl 38 S ool 35 o bl sh Ol il Sl S5 ¢ Sl Gbla
(em/hr) (emv/hr) (cm) Land use Studied areas
s
5.256 79.2 35.36 il )
Agricultural S
L G i
2.16 73.44 25.8 2 ermi
Bare
s
19.656 78.12 97.83 " )
Agricultural iils as ) e
16.56 41 4 71.85 =k University farms
Bare
0
16.2 45.72 58.07 o )
Garden oSl EL
15.336 29.16 61.91 =k University gardens
Bare
s
10.44 48.24 52.72 <
Agricultural o
L Tah
9 29.88 49.43 > aham
Bare
s
23.4 81.36 95.6 i
Agricultural o]
L Idel
3.1 39.24 20.51 > oo
Bare
s
14.76 40.32 60.8 i
Agricultural aslals
12.6 36 50.23 =k Soltaniyeh
Bare
L
8.28 66.96 583 s
Garden Cfl"
L Khalaj
7.56 26.64 31.46 > alaj
Bare
s
10.1 103.68 58.25 " )
Agricultural st
L Endabad
9.72 32.76 43.4 > fdaba
Bare
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Abstract

Background and Objectives: Study of soil quality indicators are considered as a useful method
in the land use management. Changing the land use affect soil hydrological processes such as
water infiltration process. Spatial variation of water infiltration in soil plays a very important
role in hydrologic processes. Variability of this process is affected by the inherent and
non-inherent characters of the lands. In order to prevent land degradation and soil and water
pollution, realizing the respective processes and quantifying their relationships is unavoidable.
Infiltration process is one of the most important components of the hydrological cycle. Due
to high changes in soil moisture, providing a suitable model for the accurate estimation of
infiltration is important. The aim of this study is to evaluate the infiltration characteristics due to
land use changes and to determine the best water infiltration model.

Materials and Methods: Therefore, water infiltration into soil was measured in seven areas of
Zanjan province and one area of Ardabil province at three agricultural, horticultural and bare
land uses. Measurement of the water infiltration rate in each land use was conducted by double
ring method with three replications and at times 0.16, 0.33, 0.5, 0.66, 0.83, 1, 2, 3, 4, 5, 7, 10,
15, 20, 25, 30, 35, 40, 45, 50, 55, 60, 70, 80, 90, 100, 110, 120, 135, 150, 165, 180, 195 and 210
minute. Also Kostiakov, Kostiakov-Lewis, Horton and Soil Conservation Service of America
models were used to estimate soil water infiltration rate. In order to choose a suitable model,
RMSE (root mean square error) and R* (determination coefficient) criteria were determined for
each model. Cumulative infiltration and final infiltration rate were determined for each land use.
Results: The results showed that in all three users, all models used in this study could estimate
cumulative infiltration water in the soil with acceptable accuracy and low RMSE and high R*.
This study suggests estimation of infiltration using models and interpretation of them as logical
for all areas study. Also the results showed that the estimated cumulative infiltration of the bare
land use by Horton model had maximum R* (0.999). But in cultivated and horticultural land use
by Kostiakov-Lewis model maximum R*> (0.997) was achieved. According to results the
cumulative infiltration and final infiltration rate in cultivated and horticultural land use were
higher than those of bare lands. This was mainly due to role of plant, causing more disturbance
of the soil surface layer, thus infiltration in the cultivated and horticultural land use is higher
than bare lands (in which human factors were less effective).

Conclusion: Generally the results of this study showed that cumulative infiltration means in
cultivated and horticultural land use were higher than those of bare lands. Also estimation of
infiltration using models and interpretation of them is suggested to be logical for all study areas
and Horton model to the rest of the models with high accuracy.
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