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Article Info ABSTRACT
Article type: Background and Objectives: Water infiltration into soil profile is one of
Research Full Paper 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
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Received: 02.24.2024 of vegetation and crops. Its variability is influenced by many factors suc

Revised: 07.21.2024 as precipitation characteristics, soil, vegetation type, land use, land slope

Accepted: 09.08.2024 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

Keywords: slope, the aim of this research is to investigate the variability of infiltration
Infiltration, in different parts of a slope in different seasons of the year.

Slope,

Season, Materials and Methods: In this research, a slope with a length of

Initial soil moisture,

e approximately 60 meters was selected inside the University of Kurdistan
Saturated soil moisture

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)
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Table 1. Geographical characteristics of three points on the study slope.
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Figure 2. Measurement of infiltration using double rings and soil sampling for soil moisture measurement.
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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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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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Table 4. Analysis of Variance (ANOVA) for effects of slope position and seasons of year on initial infiltration rate.
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Table 5. Analysis of Variance (ANOVA) for effects of slope position and seasons of year on average infiltration rate.
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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.

KE e JU ol Slay o (ks

Sl

el
Coefficient of Root Mean Squared Error Coefficient of Mean Variable
Variation (CV) (RMSE) Determination (R?)
Iyl G pdpd s il
10.741 1.433 0.914 13.34 :
Initial Infiltration Rate (mm/min)
L s 38 s
18.068 0.051 0.884 0.283 SRR =
Average Infiltration Rate (mm/min)
b it
17.970 0.008 0.732 0.045 S St

Final Infiltration Rate (mm/min)

SH S Sl MY s S b dies
Sad S ol gl ml ) B sk
S sl AL adsl ol s sl g s
5 s el BBl el e plil S S
St s S oo olg s pld sas S Jbg
o TY Cld boaslsile 5 il ol CLM\
sl Cusby s e sl sl sl s
S ol GosSas 5 esle st dal,y gl S
Slakasly CiS Ol o /800 ol o b was 5L
Loakd cpl 5o Odd e Gl lgie SAS L
LU 5 doe e g 4 S L3 by
ol Gl b O Gl O sl
ol Ll &S @3 8w Olg e (/00ET)
0 kg g adde Cud daly sl s
dbe & s 4 S adsl b b oaslole
Gl AT S oy b it 5 ool s
ghsl b,y b 3pd o ppl daly ol 8 S
S M ol Je L akl pen s Sbt
Ol oo emel /N0 O s o O s oS ol
i3yt Sl daly ol (558 Ld bl S
o) adsl sk, b s aals Sle dbd s ol
o) St glsl by b s 5 (ATOY 3
ol e ax S1cl cans (N0 s

sl Cusby b a8 s pdo ol 0390 o sline WO

A

Sl e aw LB, e S ke
OAd g buste (A3 Odd gl g p A el
5l e glacd o ol gl
b e aon opl G S5l Jlos cilisen 5o
e glacd ps ea SbE Ll 5 adsl cysb
A J5de) 3 S e p ciliies Jemd 3 on
Sl adaly aals CawdYL s aS sl OLES o
Seoplal 5 oadsl cusby boadsl a8
R U U VI CB PV PRC VRSP
(+/894Y) Sbr sl by SV ol e S
Sl CATW) Skt bl b, 4 o
Cusby sl sl oA Suas Sas
Crddsd Ol whil yaa 5y sl Syl
dal, SSobls Sl cosby Lok s
) B gte Sy a5 b S et S
S i an & s il e (/EYER
5 oole b odal, S oS oplal cogb,
) GF Sy s b s
2l Cadidsd Cus cal e S 15 (/4447
wals CodVYU s alyl gl cud Se
sk b Ol daly 45 me cpdy el 03,5 L,
Ot it b GlE e S g 4 S A
OF alasly Js el (555 Liond 45 ol 0351 +/04V)
el K Sse v ghal cosbsy L



Ol)Sed g (o ool [ e S ESY 13 SE 31> 4 Of (g 0 33485

Coge aadsl i Cud Ols) Jad o
A Clog b e S adsl cusb, L ol Ju
Olfe /Y b s b Jo 0 &S a
Crddsh Gl Sl chas bLIL ) esS
ghdl Sasbs b oen s oadsl Cosby Lo bas
e el 4 o L;;MAA shls S
ol U LUl ol 4l o8 dsl e oYY 5 2 /TAAS
#30 b s s 5 ol b Jle Dse o
Splidst OAd Sl o3 glad Jlbe S50
S b alie lds ) Oy Jub 53 ale
Casby b O taanl sl QLS lawgte (6 A3 488
ot b ol 5 ool bt D)0 4 S Ayl
plsl Cugbs b (Jaw g2 Niaan) /YOOY
VIR et e b ol Cppe 4 S
e b 53 ol a23ls b (law sio Kieras)
SeoS Ayl cogby boadsl gt il
ot &Sl s 5 eols sbr g8
St gl oy bl sl +/AVYY Ol s
ot &S il Swen gl Jhle Sso o
Sdd el (653 Ld 5 A3l e /014N OT s
Lol (Sies e lls bagte (520358
O td s O 8 w2 S sl oy
Ol (Stmsar Jdo J5 102l o (558 ol +/AAVY
035 it %80 g 5l S pldl cugh L
e et wer gl Ol S 4 &S
Sadidss oud LUl il el gie /EV70
Gk ol S adsl cugby Lol b o ol
e S Sl e S s ) J
Ol SKtser 433 5 Al +/00YV O s
o S plal Cusby Lol e Sl ins
O et e &S il Stmer ol &g

"\‘:'L’Jd Ja...uj:.d 9 obj.f eV E

£a

Cope a pldl Cosb,y by SIS e D5 a
)s.w\.b;fm};mﬁjc;uﬁla}d.\,«&i
GCrddst Cdd (Ao YA ) anls cows il
Ou ) sl Casby g s e Lol
CIATAY s g pd) SLE gLl 5 (+/304)
Jde &S Sl opl b ol axils (g8 Soaen
sl Sasby by Sl sl casb, L bL
Cdkd bl Jhe il esSee enE
Loer s oadsl cosby b buge 00058
ol b f:{)@ Sy g 4 S CLM‘ Cusb
VARAY s o b e Ll LS ol
e et b S 53 b (5 Saaan)
Cad Wil (G ks Saeen) N
dde lls Sbadl sk, b ol a8
S ol AL S s besla st b
Shls Sk elal casby b s ol g5 b
S oosp VA el e b Sl BN dae
S L e
il Jpad 53 6 ndpdet gadd o)
L oadsl g pdud st ol ol fad )5 a5 sl 0L
s ool st DL gl Sadl cogb,
5 o5y AN 0T s oy S Sl e S
Lopld o o Sdd a8
O 45 03 gas Sl M Sk CL.J Cosb,
[OOSR ST RCIIW IR VLY. S IV SO
sl Casby b uge s pdidss wds s S
S ol oesls Ol M L;iL"-.’ J L S
ol S Ol NWA S s i
Cugbs LS s il e cias (Saees
B ps 3 6P S gl S sl
DLl AEE0 s oy b edie 5 o3l
L bLl 6555 b S o ol sk
el el 0L S gLl sy s eyl b



AEXA g D)Loas AR 2,90 ch&g ui cblas LSL"’O“&@)"

d 53 S gLl 5 adsl Cagb, 4 2l G pdd sl Dad 5 5 k3 s Dl Gl wdsl (503 a8 Sl (Kol A iy
o it J gaad o g anls it Cud

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.
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