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Abstract

Due to the high sensitivity of irrigation efficiency manage-
ment in farms and to reduce water consumption in agricul-
ture, it is necessary to optimise the application efficiency of
farms using the relationships governing water management
as well as the advanced models in this field. SURFACE and
SRFR are models which can be used for farms” water man-
agement. The SURFACE model has a simpler structure. By
entering details of the irrigation method, soil penetration,
irrigation time, area of irrigation, and the farm’s water deliv-
ery schedule, it is possible to investigate the irrigation and
applicable management approaches and choose the most
appropriate method. Similar parameters can be investigated
in the SRFR model, in addition to optimising the dimen-
sions, application efficiency indices, and uniform distribu-
tion. In this research, using the measured data of border
irrigation in the crop year of 2015-2016, the two models
of SURFACE and SRFR for wheat cultivation conditions
are evaluated for a better estimation of water application
efficiency in farms. The results show that the SRFR mod-
el estimated the application efficiency approximately 3.2%
lower and compared to the average of data has a 12% error.
However, the SURFACE model simulates the application ef-
ficiency with an error of 7%. The optimised dimension of
border irrigation was estimated by these models and were
applied in the second crop year (2016-2017). The results
show that these models are very powerful in the estimation
of border irrigation and can provide suitable results with 6%
to 12% error. The comparison of these two models has also
shown an error level of approximately 5% and 9% for the
SURFACE and SRFR models, respectively. Hence, the SUR-
FACE model is more accurate for irrigation management.

Keywords: Border irrigation, Application efficiency, Simula-
tion, Wheat.
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Simulation World
This world simulates unsteady flowfor
use tabs to enter geometry. infiltation. roughness, and flow data.

System Type Inrigation Water Use
" Basin | Border Required Depth 100 mm
& Furow Unit Water Cost 30.00 $ML

uses an unsteady.

irrigated borders, basins, and furrows. Simulations consist of numerical solutions of mathematical expressions ofthe physical
rinciples of conservation of mass and momentum. Simulation resuts lie those of an actual run n the field. depend on the
hydraulic propertes ofthe soil and crop. the physical design of the system (length. slopes, etc.). and the irgation management
[low rates, duration, etc. All of the user through the f
fthe simulation to be performed

Users can specify sp: direction off direction of flow. Thus.
cross slope in borders and basins is assumed negligible and inflow s assumed distributed uniformly across the wicth. Only
g y to furrow within a field must be modeled separately.

[Model outputincludes the advance and recession isjectories. flow and depth hydrographs atspecified locations, surface
profiles at specified times, and efficiency. distribution uniformity.
ladequacy of inigation. water cost per application. etc) are computed as a function of user-specified infilration target depth.
Resuls are presented graphically and the graphs and/orthe tabular data can be copied and pasted to other applications.
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Roughness Method [Manning n -

NRCS Suggested Values:

& 0.04-Bare Soil
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0,15 Alfafa. Mint or Broadcast Small Grain

° 0.20- Affafa, dense oron long felds

°0.25 - Dense crops or small rain driled crosswise

" User Entered Value: 004

141mm

{100mm, 456 )

Infilration Time 9.12hr

Infiltration Function | Kostiakov Formulz S

I Tabulated

In=k*Ta
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Inflow Contrals {Fisid | Infiltration Ct | Hydrograph Inputs | Design Panel | SURFACE
]

USDANRCS Surface brrigation Evalustion, Basian, and Simulation Program
Eield Geometry Flow Cross-Section

Field Length, m 200.0

e 555 Top Width (m) 0.305

Field CrossSlope 0.00010 Middle Width (m) 0.305

Border/Basin Unit Bottom Width (m) 0.305

Width {m) or Row 030 G

Spacing, m Field System Maximum Depth (m) 0.030
© Border/Basin Irrigation | Fieta | | Hydograph Inputs | Daesion Pansi |
" Furiow Inigation Borders and Basins | vmax =
Downstream Boundary
& Blocked ﬁ
&

Manning - n Values Blacked == — -

First Inigations 0.240

Later Inrigations 0240 Je-Tmax = Troid = Base = Unit Width _y)

Compound Slopes

First Slope 0.00264 Manning Equation Calculator Rhot 0.0929

Second Slope 0.00264 Slope 0.00000 Rho2 3.3333

Third Slope 0.00264 Manning n 0.0000 Sigmal  0.3043

First Distance, m 200.0 Flow, Ips. 00000 Sigmaz  1.0000

Second Distance. m  200.0 e o000 Gammal  0.3048
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