Jagall daals
durigl) Anls

SN bl o mlad) iad ol Jdt juse plge
43l Ay

Jald deaa auSllae e

Jilala Al )
dis & [ Alall 2fsally 9ol dutia b agle

iyl
2o Luwal) AN
Crmid dada (g o4
Cadal)
uSal) daaa Ao daal L2

s 2021 21443



uM‘

hs it e dibidad)l GlaYL ol Jaeey P laat JC0 gl ddas 2
3 ¢ eadand) cias Tagilly (o) dalail §laly manal & Jalsall pal (e 2nly oadaw cias
o) Aagllaall el dae Juady dagiill Cisal Culiall Ganll paas 8 DS 50 als
e Adiaall lalatyl DY) Jaad 238 Jaeag IS dainy Adle 5o 4o)dall Ailadl)
oailadlly ccullagiall (o dilusally el puaill JaaaS i dalse 20 o ot 1ot jras
oo Jaiall aige 50 Jon clual) o Jagil) il (gee e b Lkl 45 jugl
Cluball dalis sgaae PV baas Ao adlblll il b ois o deald) aal)
O dealdl) aal) e Jadial) 2844 b e @il Al Luhal) cdaa 1A cdoleall
Jaa hs Al aie Jals dibidad) Slalas¥U Ladiall (e Sgaad) elall liml b sl
e Anide Clad (e A3l @lily aladin) duhal) ciead L el xe Jafiall Cio sl
A8lad Agaly 3 e (140%100%5.5) laled] daea Ligla Ja13 (agiare L5 25ac
Ly 8L Adnidal) cylaall ISy L5l o sl aw 45 Gee o i) cudn S
Jnall Jady Tadsal) wie yoidall cp Jealdll asdl (6 o) 2y Ll Gl e ls ED
danoieg doley Aot L @l (e (e g aldiel @ aw 10 5 bl ely an 10 5
Ailatie ol Glsaty ALl Al et Cas sl @ Gl 13s ey die A
bl at Tl Gyt (et Ay 3l Jalutiad o5 Aynaad) bl slae s
20 Jelrary ddlhally daslaiall Qpll 4 585l daleadl AV el aae
Pl JalS cpnadil Gyt 3 Tl 235 . Jgll e (R?=0.983,0.989)
a5 Slalaass duilatiall Gl e Sl gadaill s Calidal adacd) cans

Adle

Ll oz Maill (e diediall ellig byide Lalaal) asdll (o dia (3l g geitiil] <yl
bl cuelal cpa B DY) alaily (gghaall aial) i st il (ya JSI lldg 5)5haall
Al ae d3)lae idal) Qpll A Gs8ae Ll (555 Lanie 2l Jafiall Conpealt Jans o)
35S Ladie (s3gaall slai¥) 8 lgia ST ()65 Y olat¥) 6 elad) ASa s dac il
J<5 dae bl il o i) i LeS Al Al oy Llal) Al Lafial) adge

bl AS5a Gk & als



Abstract

The process of predicting the shape of the wetting pattern and the rate of
its spread in different directions from the subsurface linear drip source is
one of the most important factors in the design and management of
subsurface drip irrigation systems. Wetting pattern plays a major role in
determining the appropriate depth of the drip line to deliver the required
amount of water to the root zone with high efficiency. The shape and rate
of advance of the wetting pattern in different directions from a linear drip
source depends on several factors such as the emitter discharge rate, the
distance between the emitters, the hydraulic properties of the soil in
addition to the depth of the emitter. The studies about the effect of the
emitter's location from the interface between two soils in layered soils on
wetting pattern are limited especially experimental studies. Therefore, the
current study aims to investigate the effect of the emitter's location from
the interface between soils on the diffusion of water supplied from the
emitter in different directions within the soil profile and on the rate of drip
discharge with time. The present study included using data collected from
laboratory experiments on a soil column compacted inside a metal
container whose dimensions are (5.5 * 100 * 140) cm with a transparent
front. The emitter was installed 45 cm below the soil surface for all
laboratory experiments. Three cases of soil stratification were studied,
which is that the interface between the two layers at the emitter and below
the emitter by 10 cm, and above the emitter by 10 cm. Two types of soils
were considered: sandy loam and silty clay loam. On this basis, six
experiments were conducted for stratified soils and two experiments for
homogeneous soils. Depending on the experimental results, empirical
models were developed to estimate the subsurface emitter discharge with
time in terms of the factors affecting it for homogeneous and layered soils
with a coefficient of determination (R? = 0.983, 0.989), respectively.
Empirical models have also been developed to estimate the full wetting
pattern of the subsurface emitter for the various soil layering conditions as
well as homogeneous soils with high determination coefficients.

The results showed a good agreement between the values measured in the
laboratory and those estimated from the developed empirical models for
both the values of the buried emitter discharge and the wetting patterns.
The results also showed that the rate of emitter discharge increases when
the emitter is buried in coarse soils compared with fine soils, and that the
movement of water in the horizontal direction is greater than in the vertical
direction when the location of the emitter is in the upper layer of coarse
soil. The results also showed that fine soils constitute a barrier in the way
of water movement.
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