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Figure 1. WET sensor for water content measuring and soil water content profile for trickle irrigation.
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Table 1. Soil hydraulic properties used in numerical model.
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Figure 2. Variation of Measured and simulated water content in 1 hour after surface trickle irrigation, points

is measured data and line is simulated data.
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Figure 3. Variation of Measured and simulated water content in 8 hours after surface trickle irrigation, points

is measured data and line is simulated data.
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Figure 4. Variation of Measured and simulated water content in 24 hours after surface trickle irrigation,

points is measured data and line is simulated data.

Sy S 2y oDl LB &S boles

Sl o35 Sl VY 5l Gy olel 0 b o sb
e il Vo a0 wa Casby SSlas cpl
Lyl 5 5 el (-lq;,\ Slwle ol 5dal o 1l
Lib o do)s YA sy 5 ol S b s e
39— CLMZ Celw VY 51 e Casby ldde ) &S
oYL s e ile VO 5 ul s (s re mle YO
e bl s flad nl o Sl 3500 dbls]
S ar g Lcl sy g Bl Yo Ol
VY Sl e by Sl G 8 and Ol e
0 by e ol 6 ,Sesll glaesls s gl sl
Y Sl o Casby ST 5 es s Oe b e
St G Sl YO B V0 eogdee o cola
BV Gty 2 S il il AL
5 Sl ool Bl (g e Sle VO sy dlols
b S o Sl s palie gl elol L 0150
e ca S b s he a4 sy S ol s

AL e el bl b 97 o ke

yYY

Slo ka3 bl a by @L’J Cand ol 53

Casby Sl 0 S8 558 o dl mbans 3
S L eddgileans 5 el S eIkl slaesls
S sboles s e 0l Ll csle YF 5 A
Casby Sl

ol Al e (iland slaesls 5l 3t (5 S eIl

sesls sdalis

BY Sy
Sgh o odalie 5 Au Cell A glaesls js oosls
0> S Slale a5 53 Ol e 1y el ol e
3l el 5 gladl ) ad
S Say KI5 s Sy e p 6
ssboles s e 0L 1y O Jas I LI s O
B 6o i Solwans laosly 345 o edalin &S
03 el andls (6, Sesll slaesls 4 s SFeS
Ao b Loi cushy leans slaesls
S8l slaesls 53 &S Shse Ly AL e



S oo aldgw 9 Ly Ugw

°

5
10 0.44
T 15 0.4
38 s 0.36
Dz o5 0.32
- B 0.28
9 8 e 0.24
=z 0.2
@ (vt = : . 0.16
detns | :: St 0.12
SIMULATED - SIMULATED ggg

© S 1015 20 25 30 35 40 45
L Distance (em
0.5

it}

distance=6cm 03
LA 04 ik 04

o i X 2N
- : . \& " 03 3 ‘\‘ 03
£ dols ‘\ 0.2 / \ 0.2
distace=0 N oa *] 0a

0 0

-60 -40 -20 o -60 40 -20 0

Depth (cm) Depth (cm)
0.5 ‘-‘“':».“— 0.5 e 3
depth=-14cm ] e
04 1 04 %, depth=-22cm
03 Tt e 03 { &
9.2 \ 02 \\. "
0.1 % 0.1 S~
[} [
0 10 20 30 40 o 20 40
Distance (cm) Distance (cm)
adols )

€ S 101520 25 30 35 40 45

© S 1015 20 25 X0 35 40 45

60

© 5 101520 25 30 35 40 45 0

s Distance (cm)

dob [XIH 05 ¥ 2
distance=0 0.4 ‘distancesbem . 04 ‘g_g
A\ o3 N\ 93 83
TANE WE 7/ O\ 02 §9
o s/ L4 s 7
Sy 0 0a  —— 3 o1 £}
0 0
60 -40 -20 0 -60 -40 -20 0
Depth (em) Depth (cm)
0.5 (o . e
0.4 depth=-14cm 05 oy =
03 * y: 0.4 s, depth=-22cm s
’ " 03 \. $ _‘2
0.2 . . 3
: 02 \ Ry
0.1 o2 RE R ;*ﬁ,
5 . 3
0 10 20 30 40 0 20 40 60

Distance (cm) Distance (cm)
dole dols

Glaesls bl .colu Y6 5 A Ob) 3 orhu ) lojhd bl )3 sdd(giluand 5 odd(Se)lhl Cugb, Sl mis —0 K3

J..:nbu.e Gilwand glaosls daw b AJJ“_;];A}‘JJ‘

Figure 5. Variation of Measured and simulated water content in 8 and 24 hours after subsurface trickle
irrigation, points is measured data and line is simulated data.
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Subsurface trickle irrigation (b).
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Table 2. Root-Mean-Square-Error (RMSE) for HYDRUS-2D Simulation based on several soil hydraulic
properties models predictions for surface trickle irrigation 24 hours.
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Abstract

Background and Objectives: Drip irrigation system is one of the most effective strategies to
increase productivity and optimal use of available water resources. In the subsurface irrigation
distribution water in the soil and decreasing evaporation and water use. Realizing the full
potential of drip irrigation technology requires optimizing the available parameters, such as the
frequency, rate and duration of water application. Numerical simulation is a fast and
inexpensive approach to studying optimal management practices. Unfortunately, little work has
been done to investigate the accuracy of numerical simulations. In this context, numerical
models, fast and cheap, to study the operation of irrigation systems and optimizing their
management parameters are considered.

Materials and Methods: In the design of subsurface drip irrigation systems, the dimensions of
the wetted onion determine the installation depth and set of system. Several models have been
developed to simulation soil moisture patterns and the wetting front using hydraulic parameters,
discharge and application time. The purpose of this study was to measure soil moisture profiles
of surface and subsurface drip irrigation and compare with simulation results using HYDRUS-
2D software. In this study, an experiment to study soil moisture profiles, surface and subsurface
drip irrigation treatments was performed in the field of Urmia University. T-Tape pipes with
discharge of 4 liters per hour at intervals of one meter was installed and the surface and
subsurface measurements were performed. Tubes in subsurface drip irrigation was installed at
0.2 meter deep. Water content was measured by WET sensor in both irrigation systems. Water
content measurement in two-dimensional depth and radius were recorded every 10 minutes.
HYDRUS-2D software simulation in this study was compared with the measured results.
Results: The results of the simulation of soil moisture profiles using HYDRUS-2D software
was in good agreement with the observed data (RMSE 0.01 till 0.14). Based on results,
differences between the measured and simulated data (R?) in surface and subsurface trickle
irrigation for 24 hours operation were respectively 0.811 and 0.906. By using three estimation
ROSETTA model, hydraulic parameters was evaluated.

Conclusions: Based on the obtained error values observed error rate in the two models, Full
ROSETTA and ROSETTA Lite negligible and only in some depths Full ROSETTA model error
is less than ROSETTA Lite model. In general can be said on the basis of data Full ROSETTA
good agreement with the results of the measurement. The results support the use of HYDRUS-
2D as a tool for investigation and designing drip irrigation management practices.
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