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Figure 1. Wetting front modeled by HYDRUS-2D software for sandy loam and loam textures at a period of 10

il (Celo) @lal ploj g (Colss p caSo 120)
szl bl ol &1l O¥oles o, Slas SUj )l sl p
el ool ALY Joo 50 Jged 0 4 by e )bl
Ulss abbgs o SYolee a5 w2d oo HLis ¥ Jooo mls
Sk bz Glacdl )5 susb) by e ln ) p3Y

hours

Yy

oyl ezt Sl ¥ gV Jolas jo eads aSl)] Yol
ol gl e cdb b slaSs jo cush 5l age>
ager sk 1o d Lulsy cnl ) 051 00 ol B jaasiis
Colan Ks die) (Shgh) aeex Bee 7 ((2e) sk,
OB oykd (250 deels » ) SI eledl (Sgjaee



WAV Gl o o led & al>

S 60,5 Slagss

5 (@) susb) agez Sl Sl polae ¥ o ¥ sla s
el p 2V a0 Glp ) @) usb) apez Geoe
Sl L slaSs o 1) cels B Guke 4 5,5 oS

e o las s

5 00,5 oolatwl SVolre cpl 5l plply anil oo s
5 @) ugb) agexr Sl Sl polie (n slanlic

ez DS e S Sux @) s, e Ges
35 Oyge dilie gl s end sbwl usb,

S 05565 Sl 33 Gush) g fhd 5Tas sl Yslao ) Jgur
Table 1. Equations for determination of maximum diameter of the wetting front in different soil textures

(Row) Soil texture Corresponding equation
1 Loamy sand d - 1403 k5*0-016 0% 0.3
2 Sandy Loam . kSO-OO4 REINES
3 Loam d - 1.963 k8*0-004 g 0% o031
4 Silt § - 1207 ks*0-004 E LS
5 Silt Loam d = 1.057 ks—0-032 g 034 0512
6 Clay Loam d 1460 k50-019 REANEL
7 Silty Clay Loam d - oom K, O G0 0
8 Sandy Clay d - 1418 kSO-OO“ 4032 033
9 Silty Clay d <o K, O G0 0BT
10 Clay d — 137 k8*0-008 ECINE
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Table 2. Equations for determination of the depth of wetting front in different soil textures

(Row) Soil texture (Corresponding equation)
1 Loamy sand L _ 1.5 k50-084 ECINE
2 Sandy Loam Y 1085 k30-106 (028 0408
3 Loam .~ 0.750 k50-027 q0.325 (0351
4 Silt 2~ 0.65 kSO-OOG g0 0.3
S Silt Loam 4 - 0571 kS*0-022 SRR
6 Clay Loam s o k0 G0 05
7 Silty Clay Loam ) - 0503 ks—0-026 (0¥ 03
8 Sandy Clay = 0727 k50-007 g0t (0.3
9 Silty Clay 2 0.485 ks—0-049 g 030 03
10 Clay 1~ 0677 kS*O-Oll 4037 0.3
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Table 3. The results of statistical indices for the equations for determination of maximum diameter of the wetting
front (d) and depth of wetting front (z) in different soil textures

Row Soil texture R RMSE (cm) MAE (cm)
z d 4 d z d
1 Loamy sand 0.994 0.986 1.092 1.875 0.943 1.295
2 Sandy Loam 0.998 0.996 0.885 1.639 0.848 1.200
3 Loam 0.997 0.996 0.738 1.559 0.805 1.171
4 Silt 0.985 0.984 0.869 1.668 0.869 1.165
5 Silt Loam 0.997 0.997 0.743 1.337 0.792 1.056
6 Clay Loam 0.992 0.995 0.714 1.126 0.763 0.966
7 Silty Clay Loam 0.978 0.983 1.116 2.055 0.930 1.301
8 Sandy Clay 0.983 0.986 0.883 1.581 0.848 1.145
9 Silty Clay 0.968 0.969 1.103 2.120 0.979 1.376
10 Clay 0.990 0.989 0.869 1.861 0.867 1.253
40
30 T amE
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© e
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Figure 2. Maximum diameter of wetting front in different soil textures (cm)
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Determination of the Wetting Pattern Dimensions in Drip Irrigation by
Coupling the HYDRUS-2D Software and Backingham t Theorem in
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Abstract

In order to design and accurate management of drip irrigation systems, it is necessary to have sufficient
information regarding the dimensions of wetting front (diameter and depth of the soil wetted by drippers)
for various soil textures. Such important parameters as soil hydraulic functions, drip discharge and
irrigation time influence the dimensions of created wetting front. In this study, new semi-empirical
models for determination of depth and maximum diameter of soil wetting front under point source in
several soil textures were developed. For this purpose, HY DRUS-2D software was run for an application
discharge (3 Lhr?) in several soil textures. Using Backingham 7 theorem and obtained values from
software, including depth and maximum diameter of soil wetting front, the equations which estimate the
wetting front dimensions were presented for several soil textures. Soil saturated hydraulic conductivity,
irrigation time and dripper discharge were the parameters of developed equations. Statistic indices
results for all equations (min Correlation Coefficient about 0.968, max Root Mean Square Error about
2.120 and max Mean Absolute Error about 1.376) firm the ability of presented equations in calculation
of wetting pattern dimension in different soil structures. On the basis of obtained results, presented
equations can be used properly for designing and optimal management of drip irrigation system which
is located in any soil textures.

Keywords: Backingham = theory, Drip irrigation, HYDRUS-2D software, Wetting Pattern

1- PhD Student of Water Resources Engineering, Urmia University
2- Associate Professor of Water Engineering, Urmia University
*Corresponding Author Email: S.besharat@urmia.ac.ir

VYA



