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Table 1. Selected physical characteristics of the study soil.

@em™) ol o saie o > S il () s (1) Chow () (cm) s
Bulk density (gcm's) Soil texture Clay (%) Silt (%) Sand (%) Depth (cm)
1.58 o 49 48 3 0-20
clay-Silty
1.55 o 53 44 3 20-40
clay-Silty
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Figure 1. Overview of the experiment.
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Table 2. Results of soil hydraulic, van Genuchten equation and solute transport parameters.
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(cm) (cm) (cm.day™) “) (em™) (em’.em™)  (em’.em™) @sm™) Soil layers
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S el ol Sldis 5 el Cowsa 390 2 el
S S 25 ks s slag s
(2005) OLen 5 s & Olorea Al _s)ﬂﬂ FeS
—— Sasds Culia a s sl Hlghl 5
O35 s 3 St & Coed (S5 o Sl
3l gl s SHasds Colia b anslis s S
Jde 53 aign gL ) Sl (12)
s 0lis O o S S o8 A3l o 5505
ALl A8 Joily 5 (Kise bl 552
paS S g Mt (S v b 20
4,8 st /0 tagsy nl 3 5 latasy S|
Slr 85 5 sk sl 21 B) 25

Y

e Sosby o S0 B 5 05 VL Jas s

oS 0 (S s edile SU e Cusb ) gl
JS il mo s 508 Oy Jde 5 adge a3
S Colaa Ky (S by aasiin jovs
5 Sk srbolisl i 4 Dr s DL sl gl
Jm sl @l Y Jstr war g L dnes 50
Jsl Y 5 i S ot Sl oS
LS ol Slad 4w o 3 pss ¥ @ s S
O doar) pss ¥ 5o ey Aoy Do ob & ax s
Ay e e (S b Y (65,58
<l gl Sdoodos Culdas Jlde iaman
Y/OYA i a3 ol e s 5 eslizel b yons



YA (£) o loud (YY) s SB 5 O Cblis gloing}s 4 puid

slaaty, Sl Jols 758 5 = A6 5 OalS a
b mean 21) 136 13 Il OLLS ety
}sf,sjﬁ);\;ujl);@ﬂwﬁﬁu,;ogﬁ
A ol i 5 3 e e sa
53 8e3 i 3l i e St T e 5l i
olse 5l S S olasstle pl by ol oS -
el el S (sl szl sl 550 s 1S 5L
oS _s)ﬂ)_g s gldalie SLs (5,55 nolie
Vo Aol gl 5 Y K0 50 s s 00 dde baw s
el ol esls s Y SKS s 5l e il
Sos palie 039 530 Jue &5 dias o OLLS s K3
warg b peomen LS leand o a ) S
S oo 4 53 (6555 e 1 5 0 W S
il pas) skasOLIS Ll e el ol AS edalin
S olS a4l ol Dazer ga)l5e 5o S

Vs o g il glajles gl s S Y
ool e ol sdalis 0350 el ol
83 gd e ;3 s Saa | 5l ol (g Ll
WL 5 eS8 .(4) cul os s s Slalas
Jij.\a S rdslisl Hlade oS Wlanils Oly 5 2012)
Ol ,gd ((17) il ey 5 ,-So3lisl wlis
Sl 1y e Bl Y S 40y 03500 «(2012)
Lol s gl s sas b me ALl i
Sl Yo B0 esgdoe 53 5 YL Lislie (glas ) se
ol 258 e Sl S s Al Ll sl
Ol ey o 5Ll i oS LT 51 L(18)
o el edalie slac s La ol pls oo yls ;5'<;““
5 e e Glags)5d s el ol 2
sy GG ol s 5 S oKeals 5l sl
o il s sl S s Jlast sl el
S Ol GRIB Sk s pdlasl 5 O
5 G Sl 1 s Wiy e a5 (29) e

- ’ -
Depth - o P = ~
- < < i 4
20 / =] \ 0 /
(em) o o w o
ECe(d$/m) ECe(dS/m) ECe(dS/m)
(@) 2y (@ z3re [(WHRENRN
20 lit (a) 15 lit (a) 10 lit (a)
s 1%
Depth 7««/// _— Il e ] ot a
e - e _/ o P
(cm) = / 0 L %
ol | : ol
ECe(dS/m) ECe(dS/m) ECe(dS/m)
(@) &Y () e ()
20 lit (b) 15 it (b) 10 Iit (b)
Depth | /ﬂ - [— Series] - - 2 ,/’“ -
e o Seriesd o P
(cm) / #/ - J
o w
ECe(dS/m) ECe(dS/m) ECe(dS/m)
(&)l ye [HREARY (&) 23
20 lit (¢) 15 lit (c) 10 lit (c)

(J s—ors Il o ﬁ)').av_qr}u‘g)lj_(:u‘_;lﬁ () od (5805100 5 (0) Giluand (598 amlan —Y S

e g3 0 (9 g o g pres o Y/0 (o

Figure 2. Comparing the simulated salinity (0) and measured (-) for three iteration and three volume of
beneath tape; a) ordinary water, b) 2.5 dS.m™ and ¢) 5 dS.m™.
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Figure 3. Comparing the simulated salinity (') and measured (-) for three iteration and three volume of side
tape; a) ordinary water, b) 2.5 dS.m™ and ¢) 5 dS.m™.
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Table 3. Results nRMSE and CRM for beneath and side tape in soil profile for every iteration.

CRM CRM nRMSE nRMSE
o Sl o o S o dSm™) 5,4 IS (it) e
side tape beneath tape Side tape beneath tape EC. (dSm™) iteration Volume (lit)
- - ) )

0.001 -0.012 4.33 10.19 1.279 1 10
-0.012 -0.03 3.63 10.04 1.279 2 10
0.045 0.047 5.39 6.90 1.279 3 10
-0.065 -0.049 11.69 11.86 1.279 1 15
0.033 0.044 5.97 5.17 1.279 2 15
-0.028 0.006 9.87 3.95 1.279 3 15
0.051 0.014 9.76 4.97 1.279 1 20
-0.049 0.047 7.51 5.80 1.279 2 20
0.032 0.001 4.67 4.87 1.279 3 20
0.061 0.076 8.33 8.94 2.500 1 10
-0.037 -0.027 6.78 10.53 2.500 2 10
0.081 0.078 9.38 8.96 2.500 3 10
0.022 0.068 10.55 11.85 2.500 1 15
-0.008 -0.021 12.44 9.89 2.500 2 15
0.046 0.075 7.69 13.29 2.500 3 15
0.016 0.012 7.72 5.22 2.500 1 20
0.032 0.034 10.54 8.00 2.500 2 20
0.028 0.014 9.18 10.92 2.500 3 20
0.030 0.054 7.17 10.19 5.000 1 10
0.024 -0.009 4.49 2.79 5.000 2 10
0.061 0.089 7.42 11.96 5.000 3 10
-0.012 0.012 8.29 5.02 5.000 1 15
0.025 0.055 4.16 9.14 5.000 2 15
0.026 -0.034 5.91 9.85 5.000 3 15
0.027 -0.004 3.08 6.60 5.000 1 20
0.069 0.096 7.52 12.04 5.000 2 20
0.011 0.097 20.00 18.49 5.000 3 20
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Abstract

Background and Objectives: Limitation of water resources has led to unusual waters
applications and the use of high-efficiency irrigation systems such as drip irrigation in some
areas. The mismanagement of water resources has caused increases the accumulation of salts in
the soil. Due to the executive limitations of field experiments such as high cost and time-
consuming, using of simulator models for studying different management scenarios is
recommended. Purpose of this research is evaluation of the salt transport in heterogeneous
heavy soil and unsteady conditions with estimating hydraulic and solute transport parameters
using inverse solution with the HYDRUS-2D model.

Materials and Methods: Drip irrigation system was applied as a line source and was done with
water salinity of 1.279, 2.5 and 5 dS/m. Soil profiles were drilled to 40cm depth and networking
with dimensions of 10 x 10 cm was performed. 48 hours after irrigation. In order to check the
status of solute, sampling from beneath the tape and horizontal distance of 20 cm from the tape
was used to determine the salinity of the soil saturation extract. ECe observed values of field
experiments were compared with ECe simulated values using statistical indices i.e. nRMSE and
CRM.

Results: Simulated soil salinity values were slightly lower than the observed values. Also it
was observed that the maximum amount of salinity was in the surface layer of soil, this
could indicate the need for salt leaching in cases such as the early stages of plant growth
which is more sensitive to salinity. According to HYDRUS model estimations, ranges of
longitude dispersion coefficient (DL) and transverse dispersion coefficient (DT) were between
24.57-39.56 (cm) and 0.1298-5.2680 (cm), respectively; These differences in coefficients of
different may be due to the soil heterogeneity and the high spatial variability in soil
transformation parameters. Ranges of nRMSE for beneath the tape and the horizontal distance
were between 2.79-18.49% and 3.084-20%, respectively. Simulations placed in good to
excellent category. Ranges of CRM for beneath the tape were between -0.049 and 0.097 and the
horizontal distance were between -0.065 and 0.081.

Conclusion: Despite heavy soil texture and soil heterogeneity in the study area and according to
statistical indices i.e. nRMSE and CRM, HYDRUS-2D model could estimate satisfactorily the
hydraulic and the solute transport parameters using inverse solution and simulated salinity with
good quality; Thus, this model can be used as a suitable tool for the design and management of
drip irrigation with saline and brackish water.

Keywords: Accumulation of salt, HYDRUS-2D, Saline water
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