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Table 1. Physical properties of the soil of the studied stations.
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Figure 1. Dimensions and boundary conditions defined for simulation in HYDRUSI1D software.
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Table 2. Initial values of the parameters of the van genukhten-moalem model for the studied soils.
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Figure 2. Water penetration curves in soil at studied stations.
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Figure 3. Level of sensitivity of cumulative penetration of water to soil relative to the parameters of the
teacher's model in the soil (a) Kalaleh (b) Neginshahr(c) Artifitial lake (d) University.

AR}



ITAY (1) o,lowd (Y0) s S g O Chlis W Widg3s 4 pai

Slbl sl als LS Lagad 15
(S e s ol sl SR o) s
N Olaabl ax0n b lazaly 4 plaws Jlex>]
sl Ol Bl oy s Q) b el
RAES oKl aan s sk x5 sbaan S
& bye R* slie o5 i 5 RMSE slis
Glaesls JUS 55 FC slie 0T 55 a5 55 (glay S
oS Jo Sl e (S350 Olyeay e 358
it olie 0 Jydr (8 Jsas) A2 eslizd
adllas 5,50 oS o 1) (S gl 2l
bl ang i NS oKl s das e 0L
5 @) el il cpby (8 plal Cosb
Ar e @) S w e a6 S
NCCH YO ENCSIVIRR YIS FAPRR VIS 1 Y o
fole sy S bl g Sl g5
Colda 5 () by el G d(O) S
S VY o/t s e (k) S gLl (S5
Kol 5 el Cowsay aids 2 el /N
oSe Ko bl ane Dl e b
5 M) asb)y g IS5 Q) Sl s
/N0 e (k) S gLl Sdsods ola
53 del Cewsas azds R VIRV R SRR VAR
S Colda eyl ang e o8l oS
Sk L s G 5o 5 () Sl el
VoA 5 aids e gle /Y L S (@)

ol sy

"y

Slstle s 5o rsae e By Sl eslaad L

Calbogy bbbl Ooses ol s eaokls
e Aoy ol o gt {’J’-') Sk
i 5> Cusby dons (ko 5 S Ao
sl bl Jlade (il Saps s oy s b
EE E delr S e ay S (S
33 0 li g S el rens O 358 g bl ol lis
Lol Dl 5 law g sdd(giluand 5 S
Jader s edddilyl Oledbl @ a5 L das e 0L
Ay &S =S 55 HYDRUS Slsble st
Siletag sl Oljer &y son O D5 Ks
3,4 sl sl <=|.,\SCAA 03 lisg el ool
Gl S o s s ek L Res el
ol S S sla bl sysl s Cg
e 4 Lsls 0L (1481) Oen 5 sensy .
{,Lu—&:s-j;foj slee (gla a5l b5 slias Ol jan
Sl L s e i s LG Jles|
V) A el (83 34 jae CML 4 Jde 5 das e
Al L el Sler A s s Ay S 5 ke o
40 51 loang sl esobinl sla bl sl
5 Sl Bl S (ilwand gl Ol el Y
Sl el 355l 53 ekl ade CdS OIS
sy Slambl sl (mals LSt Sy de
S ol wly 2 (gilaang dul s s el
(183A) OLar 5 K garms Slaaiil U amas o]

VoY) 0L fﬁul.a YY) sls u"‘j"‘*—“



S (s g (Sl )3 doguano

(# 9k Il 5 s g oA (g3l 5 S 3 0diq S5 e o 358 bl Slalie mli—f Jyi>

Table 4. Result of analysis for measured and simulated accumulated infiltration in soil.

RMSE(cm?) R? M’f
option

# # 5P(n,0.ks,65,6,)
495.4 0.986 5P+FC
4222 0.988 5P+PWP
583.8 0.987 4P(n,a,ks,05)

94 0.988 4P+FC
148.1 0.988 4P+PWP
227.6 0.996 3P(n,0ky)

83 0.998 3P+FC
120.4 0.996 3P+PWP

iledas 5 o Kes H;#.m.:JJ“)\”gualéju%@;@ﬂssug\gﬂw sla el P

adlas 5590 ol Hlg 53 sddang S Sdgsde b el palie -0 Jyus

Table 5. Hydraulic parameters of optimized soil at the four stations studied.

or [N o Ks Gos S sl Nt
1 3.3 3.3 1 n .-l
(em’em™)  (cm'cm™) (em™) (emmin™)  gepth (em)  soil texture station
Nt
0.5 0.033 0.342 0014 128 0.018 0-20 ¢?
loam Kalaleh
0.5 0.028 0317 0.006  1.42 0.014 0-20 ¢? A
loam Neginshahr
: L
0.5 0.037 0.334 0015 139 0.016 0-20 ¢ SFoae fmR
loam Artificial lake
ejj e&iﬂé
0.5 0.037 0.329 0.008 139 0.013 0-20
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Figure 4. Comparison of cumulative penetration data obtained from the field (double cylinders) and HYDRUS
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Abstract

Background and Objectives: In the present study, HYDRUS1D software was used to estimate
the hydraulic parameters of the Van Genuchten- Moalem model and simulation of water
infiltration in soil of four stations of Gonbad University, Artificial Lake, Kalaleh and Negin
Shahr with loam soil texture by reverse method.

Materials and Methods: For this purpose, three groups with a different selected number of
hydraulic parameters were defined for the optimization process. In the first group, only the
cumulative penetration data measured as software input was used. In the second group, the soil
moisture content measured at 0.3 atmospheres (FC) and in the third group, the amount of
moisture in the 15 atmospheric suction (PWP) was used as supplementary data for the inverse
solution along with the data cumulative infiltration. After optimization of hydraulic parameters
of soil, the water infiltration changes along with time were simulated using HYDRUS1D
software.

Results: In Kalaleh station, optimized parameters @, @, and o value were obtained 0.34, 0.027
and 0.014, respectively. In Neginshar, optimized parameters o, n and k; parameters were
obtained 0.0075, 1.52 and 0.012 cm/min, respectively. In Artificial Lake optimized parameters
a, n and k; parameters were 0.011, 1.39 and 0.016 cm/min, respectively. In Gonbad University
station optimized parameters value were ks and o value 0.011cm/min and 0.005, respectively.
After optimizing the hydraulic parameters of the soil, using HYDRUS software, water
infiltration along with time was simulated. The result showed that Hydrus software predicted the
data to be slightly higher than the actual amount. The results showed that at all stations, the R*
value is high, indicating a high correlation between field data and Hydrus software. In the
Kalaleh station, there was a greater correlation between field infiltration data and Hydrus
software with high R” coefficient (0.997) and the predicted data by the software was
approximately identical with field data. At Negin shahr station, the difference between field data
and Hydrus software simulated data was higher.

Conclusion: According to the results Hydrus software simulated cumulative infiltration well
and with over time, the infiltration rate was slightly higher than field data. At all stations, the R*
value is high, indicating a high correlation between field data and Hydrus software.
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