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Background and Objectives: Water infiltration into soil profile is one of
the most important components of the water cycle, playing an essential role
in determining the hydrological behavior of soil, the amount of runoff
generation in a watershed, and the amount of soil moisture for the growth
of vegetation and crops. Its variability is influenced by many factors such
as precipitation characteristics, soil, vegetation type, land use, land slope
and season of the year, which must be determined in each region because
these characteristics are highly site-specific. Due to the lack of information
on the variability of water infiltration into a soil on different parts of a
slope, the aim of this research is to investigate the variability of infiltration
in different parts of a slope in different seasons of the year.

Materials and Methods: In this research, a slope with a length of
approximately 60 meters was selected inside the University of Kurdistan
campus. Three points on this slope, including the upslope point with 0%
slope, the middle slope point with 22% slope, and the downslope point
with 28% slope, were considered for the establishment of double rings. The
soil texture was clay and clay loam and the type of vegetation was sparse
raneglands. Infiltration measurement at these three points was repeated
three times in the three seasons of Fall, Winter and Spring with time
intervals of one month. During the experiment, the initial soil moisture and
the saturated moisture contents of the soil were measured by the
gravimetric method. The collected data were analyzed in a randomized
complete block design.

Results: The results showed that different slopes had no effect on the
intensity of initial infiltration, the average intensity of infiltration and the
intensity of final infiltration. The results also demonstrated that the initial
ifiltration rate and the average infiltration rate in Fall were significantly
different from those of Winter and Spring, while the final infiltration rate
was the same in all seasons and its value was not affected by seasonal
changes. Further investigations indicated that there is no significant
relationship between initial infiltration intensity, average infiltration
intensity and final infiltration intensity at three points of the slope and in
three seasons of the year with initial soil moisture and soil saturation,
which implies that the difference of infiltration intensities in different
seasons cannot be justified with changes in initial moisture and soil
saturation.
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Conclusion: It can be suggested that infiltration at any point is completely
dependent on the characteristics of that point and it is not possible to
generalize a specific behavior pattern of this component to other points.
Therefore, it is necessary to measure the infiltration at each point and even
during modeling, the natural characteristics of that point must be fully
understood.
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Figure 1. Position of three double rings on the study slope on University of Kurdistan campus (DR1, DR2, and DR3).

1- Hortonian mechanism
2- Dunnian mechanism
3- Variable Source Area (VSA)

YA



OS2 g o olpol5 [ e g WISy ;5 S U1 4y O (g pdudeks

Laadlae 3,40 u!;;!«h&su@ulﬁ ‘5“;};}—\ J}.\»

Table 1. Geographical characteristics of three points on the study slope.
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1- Gravimetric method
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Table 2. Soil characteristics of three points on the study slope.
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2- Least Significant Difference (LSD)
3- Coefficient of Determination
4- Root Mean Squared Error (RMSE)
5- Coefficient of Variation (CV)
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1- Statistical Analysis Software
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Figure 3. Infiltration rate curves for three points on the study slope: Upslope, Middle slope, and Downslope.
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Figure 4. Infiltration rate curves for three seasons: Fall, Winter, and Spring.
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Table 3. Infiltration, initial soil moisture, and saturated soil moisture characteristics on three points of the
study slope during three seasons of year.
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Spring  Winter Fall Spring  Winter Fall Spring  Winter Fall
Jl 13 g s
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Initial Infiltration Rate (mm/min)
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Saturate Soil Moisture (%)
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Table 4. Analysis of Variance (ANOVA) for effects of slope position and seasons of year on initial infiltration rate.

F ol Sl e Sile

Sla s § s

s3Il s

B e o
F Statistic ~ Mean of Squares (MS)  Sum of Squares (SS)  Degrees of Freedom (df)  Source of Variation (SoV)
20.296" 41.708 83.416 2 Sk
Block (R)
Lo
0.980™ 2.015 4.029 2 o
Treatment (t)
QL\:.\.;\
2.055 8.218 4 :
Error (E)
95.662 8 s
Total (T)
* significant

™ not significant
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Table 5. Analysis of Variance (ANOVA) for effects of slope position and seasons of year on average infiltration rate.

F ol Sl e 5 Ske Slag e g gorme 330wy e
F Statistic ~ Mean of Squares (MS)  Sum of Squares (SS)  Degrees of Freedom (df)  Source of Variation (SoV)
N S
14.80 0.037 0.074 2 s
Block (R)
s
1.20™ 0.003 0.006 2 o
Treatment (t)
bu]
0.0025 0.01 4 :
Error (E)
0.09 8 £
Total (T)
* significant

™ not significant
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Table 6. Analysis of Variance (ANOVA) for effects of slope position and seasons of year on final infiltration rate.
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Table 7. Indices of assessment for ANOVA of slope position and season of year effects on infiltration.
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Average Infiltration Rate (mm/min)
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Final Infiltration Rate (mm/min)
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Table 8. Dependence of initial infiltration rate, average infiltration rate, and final infiltration rate on initial

soil moisture and saturated soil moisture on three points of study slope during three seasons of year.

<. u,-b KIRR Wr’ U X) e e () axls pize il 556
Magnitude of o= Model Independent Variable Depe_ndent Classification  Factor
Dependence R2 Variable
3 S adol ey
cr 09992  y=-6.745In(x)+23.022 Aol e
Strong Initial Soil Moisture 23 S o
s P Initial Infiltration
> 0.4368  y=-39.61In(x)+111.84 g ks Rate
Medium Saturated Soil Moisture
by Sb sl o L3 4 o
7 04249  y=-0.09 In(x)+0.4575 o ’1’ ? et
Medium Initial Soil Moisture Lo wals csVL
S 0.9996 = -0.1003x + 15502 S é’:‘:" CA.;%) Average Infiltration Upslope
Strong Saturated Soil Moisture Rate
5 b Sl sl e
Relatively 05971 y=0.0430% s .
Initial Soil Moisture sl s ol
Strong . -
Final Infiltration
5 S el o
s 09881  y=0.0726 In(x)-0.1297 Gttt Rate
Strong Saturated Soil Moisture
T e S ol e
7 04552  y=-3.902In(x)+19.925 o ’1’ 7 O s s
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- 0.0043 y= 4.4537%04584 & vejb) Rate
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5 S adyl ey - )
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B L g walsOla auwls
S5 b Sl sl e iltrati Middle slope
Relatively  0.6075 y = 2E+40.8x5%! gl ’%’ Average Infiltration Pe  Slope
Saturated Soil Moisture Rate
Strong
axd S Jol oo
: 0.1353 y = 0.0511x 247 A ek .
Weak Initial Soil Moisture =¥ xkds8 A
. el Final Infiltration
e 01653  y=0.0083x - 0.055 Gttt Rate
Weak Saturated Soil Moisture
5 S ol e
S 0.9591 y = 22.137x703% A sk e
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S5 s Sl oLl e leati Downslope
Relatively 06171 y=-0.567 In()+1818 gl Zasks Average Infiltration p
Saturated Soil Moisture Rate
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65 b Skt adsl
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Weak Saturated Soil Moisture
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Continue Table 8.
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Magpnitude of o= Model Independent Variable Depe_ndent Classification  Factor
Dependence R2 Variable
; Skt sl casby 103 o L
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Strong Initial Soil Moisture Jl
=)
fxs S el o iti i i
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e 22y
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