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Abstract

US>

Human achievements have led to large advancements in
technology which along with the beneficial and valuable ef-
fects have also had catastrophic social consequences due to
the lack of proper use and management. Therefore, ethics are
considered as one of the critical components in the growth of
science and culture. Engineers have a high social status with
privileges that come with it. In return, it is expected from
them to be responsible in their profession and carry out their
duties as well as satisfying expectations of the public, protec-
tion of the environment, preventing the occurrence of ca-
tastrophes, and acting as role models for the next generation
which incorporates both macro and micro dimensions of
ethics. Training ethics in different educational levels (prima-
ry, secondary, and high school) facilitates the compliance at
university level, which then increases the students’ flexibility
in learning ethical problems in the engineering profession.
The participation of students and engineers in compiling
ethical instructions increases their effectiveness, and enables
each generation to solve their social and professional prob-
lems. In this paper, some case studies such as the collapse of
the Quebec bridge, the Chernobyl disaster, the Fukushima
catastrophe, the gradual drying of Lake Urmia, groundwater
table drop, land subsidence, and unsustainable development
of modern irrigation are investigated. The engineering mis-
takes, the decisions taken, and how the crisis was managed
based on the ethical aspects of each of the aforementioned
test cases are investigated for their carelessness, negligence,
ignorance, and deliberate mistakes.

Keywords: Microethics, Macroethics, Training, Participa-

tion.
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1- Ethics

2- Engineering ethics
3- Microethics

4- Macroethics

5- Water accounting
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Abstract

US>

Nowadays, researchers emphasise that the solution for
the water crisis is the demand-side management rather
than increasing the water supply. Accordingly, in recent
years, concepts of virtual water and water footprint have
been introduced which are highly regarded by research-
ers and policymakers. Many believe that the idea of im-
porting virtual water can be considered by policymakers
as a solution for the water shortage problem. The aim of
this study is to measure the virtual water trade (imports
and exports) and the water footprint in the various eco-
nomic sectors of Yazd province. For this purpose, the
input-output model (table of 2011) has been used. The
results show that the total water footprint of Yazd prov-
ince in 2011 was approximately 1538.8 mm3, where 50%
and 65.3% of this is for external (outside of the province)
and agriculture sector, respectively. In 2011, Yazd prov-
ince also imported and exported approximately 782.2
m3 and 442.7 m3 virtual water, respectively. Therefore,
the net level of virtual water import of Yazd province is
approximately 339.7 m3. The sectors of “food products,
beverages, and tobacco” and “mining” are the biggest net
virtual water importers and exporters in this province,

respectively.

Keywords: Water Footprint, Virtual Water, Yazd Province,

Economic Sectors.
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1- The United Nations World Water Development

Report

2- Yuan

3- Contingent Valuation Method

4- Choice Modeling Method

5- Observation of water market transactions

6- Residual method

7- Budgeting method

8- Linear programming method

9- Production function

10- Restricted profit function

11- Restricted cost function

12- Rent

13- Quasi-rent
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Abstract ouSz
"Water accounting” is an approach to organise the infor- ol o= OleMb) Lasglile ¢lp $3,509) ol gylblus
mation on water supply and analyse its socio-economic 30 T Bpae Leloao) olasdl byl duslie 5 60d (5uel

values in different sectors of the country. The estimation W5 3Lisyse o D)BT)—‘ sibie s ) 3 S0 ya

of the volume of water required for the national agri- < e .
d 8 2 e O @llus Lezle 53 ©isleS Wgase e

cultural productions in the framework of product-based o )
ol Gpae o & Sl Ol Jlsw 90093 () 3 LB (Jguame

water accounting can be investigated. The key question
Sl ool by ?C,«.M:.? )5.‘.5 SOyly - £y OWNaame ddgd )

is: what is the share of water consumption for the produc-
tion of main crops in the country? In this study, using the W0 o sl l¥same ol palls 5L Gledbl SSL
net crop water requirement database of 2014-2015, and OVgame O G pas woyd FF/V 0,058 Oledily yo,8 Lig VWP
assuming an irrigation application efficiency of 44.7%, ez S wad e OLES gl a3y 91y asitie ) Sl
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This study was donein three phases; “Determination of water produc-

»

tivity gap’,
strategies” and “Presentation of water productivity improvement plan”

Systematic analysis of water productivity improvement

Irrigation water productivity in plain scale was estimated 40 to 50 %
of water productivity potential. In Wheat, Barley and Corn crops 47,
52 and 30 % of yield gap was related to inappropriate water supply
(amount, time and distribution uniformity) and 31, 32, and 52 % of
yield gap was related to inappropriate application of fertilizers in the
fields. In Qazvin plain, irrigation water productivity in agronomy sector
in the ten year period, from 2006 to 2016, has increased by an average of
4.9 % annually (from 1.17 to 1.74 kg/m3). With irrigation systems and
crop pattern modification, there is ability to upgrade water economic
productivity and increasing the farmer's incomewith reducing water
harvesting. The aquifer status can be improved if modern pressurized
irrigation systems be developed with cultivation level control or wa-
ter harvesting control. Investigation the conceivability of strategies also
showed that institutional barriers and social constraints are the main
barriers to productivity growth. Based on strategic mapping method,
presented strategies for improving water productivity were categorized
in three groups; initiation, mediation and termination strategies. The
most important threats to productivity improvement were quantitative
and qualitative degradation of Qazvin aquifer and soil degradation due
to improper use of plastics in farms. Initiation strategies for improving
water productivity are farmer’s education on irrigation and productivity,
and attracting their participation in the formation of water conservation
and exploitation associations. By improving water productivity over a
15-year period groundwater abstraction in the agricultural sector can
be reduced to programmable water levels (877 million cubic meters).
without harming the livelihoods of the farmers and the agricultural
economy. Using this productivity improvement potential requires mul-
tispectral planning and control on water abstraction.

Keywords: Water productivity, Water balancing, Crop pattern,

Irrigation systems, System dynamics.
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Abstract

US>

Water ecosystem service, as a natural resource for
direct and indirect consumption, and a limited and
scarce production source is of great interest among
all types of ecosystem services. Based on Irans situ-
ation and taking into account the characteristics of
the Golestan province and Chehel Chai watershed, as
well as the increasing use of payment mechanisms in
exchange for ecosystem services worldwide, highlights
the necessity of using an efficient management tool for
ecosystem financial values. The present study seeks
to examine legal, social, and economic challenges of
enforcing payment for water services. Furthermore,
practical solutions aimed at localising the payment
mechanism for water in sustainable development and
conservation of natural resources are proposed. There-
fore, primarily, the characteristics of the study area and
the payment mechanism for water service in Chehel
Chai watershed were introduced. Its implementation
framework and the challenges facing the implemen-
tation of the mechanism were also identified. Finally,
based on the applied studies in different parts of the
world and according to the economic, social, political,
and legal status of the study area, practical solutions
for the implementation of payment for water ecosys-
tem services are provided.

Keywords: Legal requirements, Ecosystem services,
Water tariffs, Chehel Chai, Golestan.
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Abstract
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Solving complex water resource issues requires meth-
ods that collect different managerial approaches in an
interconnected format. Meanwhile, for the compre-
hensive management of such issues, multi-criteria de-
cision-making methods (MCDM) have found a spe-
cial place. The main objective of the present research
is to determine the priorities of the water resource
uses of the Chah-Nimeh reservoirs in the Sistan and
Baluchestan province with the economic, social, and
environmental management approaches in the water
year of 2014-15 using fuzzy analytical hierarchy pro-
cess (FAHP) techniques. According to the results, if
water allocation is carried out based on an economic
approach, the agricultural and environmental sectors
due to their essential role in providing livelihoods for
residents of Sistan and Baluchestan province will have
a weight of 0.3 and 0.146 and are prioritised as the first
and second, respectively. If it is a social approach, then
the agricultural sector is the first priority, and the tour-
ism and environmental sectors are in the second and
third priorities, respectively. However, if water alloca-
tion is carried out with an environmental approach,
the environmental sector, due to its importance in this
approach, with a weigh of 0.352, has the highest prior-
ity to receive water.

Keywords: Optimal allocation of water resources,
Multi-criteria decision-making (MCDM), economic,
social, and environmental approach.
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1- Multi criteria decision making Method (MCDM).

2- Fuzzy Analytical Hierarchy process (FAHP).

3- Integrated resource water management (IRWM).

4- Simple additive weighting (SAW).

5- Technique for Order of Preference by Similarity to
Ideal Solution (TOPSIS).
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Abstract

US>

K4

Design operations and implementation of irrigation systems
are usually done by experienced people with spending time,
precision and high energy. But unfortunately, operation and
continuous use of these systems done by farmers that they have
little information about the operation and maintenance of ir-
rigation systems and efficient irrigation management, that is
an important part of operation of these systems, is not done
properly. This study is done during the crop year 2017-18 in
Faryab county in Kerman province and in fields equipped
with drip irrigation systems. In this regard, the dominant ag-
ricultural products in the county including corn, wheat, rape-
seed and watermelon, were examined.To do this research, two
methods were examined and compared: 1- Projectsthat so far
were without supervision on operation management of drip
irrigation systems. 2- Projects that they were introduced by the
Agricultural Jihad to monitor the operation management of
drip irrigation systems. These projects for one crop year and
according to the rules of description of monitoring services
on the operation of drip irrigation systems, about the proper
operation and maintenance of different parts of the irrigation
system, proper irrigation management, also familiarity of ben-
eficiaries with equipment and connections and their warranty,
Necessary training was given to the beneficiaries in each proj-
ect. Finally, by determining the volumeof irrigation water, crop
yield and costs, each crop per hectare was examined and eval-
uated. The results of the study showed that by monitoring the
operation of irrigation systems, in addition to significant water
savings and increasing crop yield, it also increased the physical
and economic efficiency of water consumption.

Keywords: The Volume of Water Consumed, Water Con-
sumption Efficiency, Economic Productivity, Crop Prod-
ucts.
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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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imulation _ Help

A?|

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.

(Furrow gldzus= ¢ Basin _3,S/Border )ls3) Lol Sbgy wolses!

Roughnes:

Roughness Method [Manning n -

NRCS Suggested Values:

& 0.04-Bare Soil

€ 0.10- Small Grain (drled lengthwise)

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

k 4684 mmjh’a

a 05

LS slogibss ¢l nSidle o b g infiltration 3545 dlslse (yuss

Graplics
cd 4

SRE ~Run Control
Soluion Model ~ KinematicWave Run Simulation
ptions Ertors and Warnings

Nane

(Run Simulation) Jus sly=!
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25 WinSRFR 4.L3 Proj 1 — 21 ©
Fie Edt Viev Tools Help
DEME - - K
Farm: Fam 1. Field: Field 1
[Analysis Explorer )
o gl Fam: Fam 1 WinSRFR Worlds
& W Field: Field 1
52 Event Folder 1
23 Double-Click hera o start Event Analysis
52 Design: Folder 1 Aﬁzr.;ls'is
21 Double-Glick hereto start Design Analysis
& @ Operations: Folder 1
& Double-Click here to start Operations Analysis
& @8 Simulation: Folder 1
@ Simulation 1
Physical Operations
Design Analysis
Press button to enter WinSRFR World
D | Notes | DataHistory | Log
Neme: [Simutation 1 USDA
|| crestea  sat.un01.2019 1203PM ARID-LAND
AGRICULTURAL
G || RESEARCH CENTER
Press to enter the Simulation World. |User Level: Standard 1211PM

(SAuSl S5)) @l diy3S Ll

8 WinSRFR 4.13 - Simulation|
Gle Edit View Simulation Help

A& 0~ -3 (N
System Geometry
Top View Area=0.33ha
Length. L 150 m
Width, W %m
Maximum Depth. Y’ 300 mm é‘ ‘
3 Tength= 160 m
Side View Slope=0.005 mim
Bottom Description
Slope -
%‘ > ~Water Flow > =
Slope. S0 [ 0.005 mim

(Slope) @kl U9y s 9 (N3l Bos (3t (W) g2y8 5 (L) Jsb bl

Fie Eci: Visn Smukfior Help
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Borderlnflow { Runoft
Inflow Method [S:andard Fydogiaph  ~

Inflow Rete,

000 Inflow 144N
1001

CuoffOptions |

Metrod |Time-Baced Cutef -
Cutef Time, Teo £he

ey moj

[Tine 4hr

Applied Depth (Japo) = 334

CutbackOptions |

Metrod [No Cuback E
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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

The “First Distance" is the distance Area, m2 ["0.0000 Gamma2  0.0000

from field inlet to the break in slope Cmh 0.0000

between “First Slope” and "Second Top Width, m | 0.0000 o

ope”. Similarly for the "Secon: o 0.3048
g Tt (oo i e Wetted Perimeter. m | 0.0000

sl 5 (Furrow sldgus= 9 Basin 3,S/Border s)ls3) &bl U9y g 6395 Oby2 Glaielly 5 G)lwdecs 43S Lilssl
(Slope) 3kl 9y s 9 (V) )l 3as (35téan « (W) (ope 9 (L) Jsb

\flow Controls | Field T | Infiltration C | Inputs {Dation Pansi | Inflow Controls | Field Topogtaphy/Geometry | Infiltiation Characteiistics || Hydrograph Inputs | Desian Panel |
== ] <] a
Input Data for Design Design Parameters Z =kT° + f T+
req o
Total Available Flow, Ips Total Flow  5g3 5 2| mEDMYENT L o
Req'd, Ips =l nitial Later
Confinuous  Confinuous Flow _Initial Surge  Later Surge Flow
Toial Flow Conditions Conditions Flow Conditons Conditions TwoPoint

Total Time Flow is Available, Irrigation 20.0
P L a[ oi%0 [ES 0000 0000 TL. min
48.0 k. ft/mn"a [000005 0.00351 00178 0.00000 2760
Max. Unit  1g7 632 =0
Max Vel mimn Dischage, fo, ft/mn [0000152 0000146 0000452 0.000000 [#5
122 ios Rum Longth m e [Com0s 500000 Sm

200 Qinfilt Ips [ 0.425 0521 =

Design Flow, [psfUnit
Width

RLEE

Results No. of Sets
0.513 Application Efficiency. % 48.35 5 Tables Tables Tables Tables
i 50.27 Simulate W w r
cumzn;z.r:e, Lo i L2 CEE) Root Zane Sail Moisture Depletion. zrea. meters
Distiibution Uniformity, ¥ 42,54 0o 0076 G000 9000
Tailwater Fracton, % 0.00
Deep Percolation Fracton, % 50.94 Run Width, m Required Intake Opportunity Time. min
: e [ES 410 0 T
Units of Measure 3
" English, ofs Surface Inigation Configuration
2. Fint input Date and Ihis Desion Panel | & English, gpm © Border/Basin Imigation

€ Furrow Inrigation

© Metiic

Sl a=ly 5o (13 9 Giled Oloh szge dulis US (lay 5 US (2 5 dsyie ol a3 4y 3o 9 398 Gloj S slajtehly (s

Gobol bl & gilwded Cg SURFACE Jdw ¢lyo) 5 Waosls i, Wiy - F UKo

Sl 9 /Y deigy wile (;5‘;'{.4 sl Ho Kb wu o Co g gl
33 +1F sualie LB Sb mhu 5 oSlinyd slacuis

S5 43S B 5 SURFACE gladus 3l oslital Cap oY Oledbl

3790 bl @ly ladie Woas ool Oledbol 3l oslital b gosys Sledlbl ol Cawl 0ub 45Dy) (F) Jsdo 55 SRER

Kb Gzl 5 Gy Ol Copde & Sl SS @ pY atiboe Ol Juae 93 s 0

ladie 3959 Oledb) -F Jgus
Al 3es Ehs ale) A=y (9
Sl oby= B okl
(Gagks)  (4ids) (436 5 )
¥y y/a

i T B el kbl
PE Sl basy (e ()

dgduua gDl .o F I oy VexYY e FV/$ Fon VIV
Y10 Y
YAA V/A
ae)5e
Sgdkus Ll o, F Y VAR "B RE O ov/a A\s VY
Yy VA
Yo V/A
. ae)3e
Sgdunes Ll 0¥ ¥ [y Vex VA ov/0 v A

Yo V/4

AY

WA olods ot Sl Sl dxwss 9 OT 4 25



330 )3 SBpan Ol odas &S 039 (il Silo 9 wibie
de)ie )0 e YV+ o) deyie 3o Jol Jlw yo aylgd b=l .l
Lol e VA b Jolse (Jgb oV deyie 30 9 Ao Ve Y

035z kel OF 3o 5 63939 (20 Ly 4 423 b
Jodo 5o e $loggedl 13 Ol 8,8 Gleusly Ol yuss
039450 g 0 dasMo dS wigSGless .Cuwl 6U33,S &1yl (0)
Juoyd Y B YV (o Coxiie gladigal 5o Ol 9,8 leusly

Jol Jlw 3o £)13 Co e Jasl A 5o e slaoghlb ys oud SN LT 0,0)lS Hlewily Oilyusss duolie -0 g

(w2)3) &I 3,0, Hlewily Alls Bes
LossSludud  oubgilwdud Sl Skl
SURFACE Jus SRFR Jue b R (S k)

¥/ YAIY Ya/0
Y&/ Yo/0 Yo/vV FV/¢
Y$/0 YSIY YV/5
¥Y/Y Ye/0 Y/
YO/0 YA/¥ vy ov/a
YY/V YE/Y YA/
¥y Yo/8 Ya/v
Yy/a YV/¥ YY/§ oY/0
¥1/0 YA/Y YY/®

= &S Wb duwolde golie 5o due () Gilwdads =
el 0030,S &3yl (£) S 5 (£) s 4o Lol

— 1) @ SRER
SURFACE ~ =----- Linear (SRFR)
—.—- - Linear (SURFACE)
10
SURFACE
2 P = 1.02IM
3 R? = 0.5607 -
D . 7
9 RMSE=1.98 %
> NRMSE=0.065 s
3 MBE=0.68 >
i 30 4 *
¥ P -
. .

3 7, e LY
3 7 ¢ S SRER
"} 7, e
3 Y, . P = 0.8912M
2 T e R* = 03308
j 25 L e

e RMSE=3.63

NRMSE=0.12
MBE=-3.21
20
20 25 30 35 10
Loyd deyie 33 0 xS o)l Ol 3,015 Glewily

SURFACE g SRFR Jus ¢)ludad gl duglis -0 JS&
Lodus Loiwls Gy SOSS hs ds Cowd

uTéa.c [&D)
T N ES -
sl » &) ekl ol
. Laylgd
(Feslse) (456
V$) \q \
-
VAQ W VexYYs ¥ i"
Wy Y. v
\05 A \
-
V6 W VexYer ¥ :’A
VAA V4 v
VA« A \
.
V50 V& VexVAL Y :’A
\$ - V4 v

Sl L) 5 duslie (0) IS 5o Jue 95 ol 3,Ses
Jde adn Olis IS ool bt oS 4SOl W3us
5aS 1y 0,58 Gledly polde 5 00g a)gT).gGS shls SRFR
SAde Guizas .Cawl 6354 )91y 0l (§,S 03l lade )
Joyd VY cdeyie 5 I 9,8 Gledsly sy 5o of slas
391t ¢lyls SURFACE Jus ;508 Gk 51 .aisbe
Joyd F10 L 1y deyie 53 O 3,5 Gledsly Hlude 5 o3¢
g oA.‘i‘;e)Lcl sl b = gl wlée 391y las
Silsen oy V) B & Usle (1¥452) OhlSas 5 48l
Jes R O 8,58 gledsly 3ysly 5o Jue ool 13 .oyls
I Griwlo dlusl Wlgio Jhe ool 3 oolaiwl 9 0096
Gl slaylg skl s 5 kol OlyOue Guesds s

Ll Ll
£33 Jlw 35 (ialeil sl Sl gl (oeiwons § a2 &y
898 £ul30 30 5o WA+ 5 e V00 o Ve dlel glogsyliw
5250 Syl 9 skl ol ladsh ol CES uy
b gyl ol o sl dydoas dibaie 5o ol

) T easdls

AO

w33 T 3,05 Olewsly 3ludens ;3 SRER § SURFACE Jus (2hlS sy



£9d Jlo 53 kel Ugb canlin bl o 58 e SlaOghly 5o ol 65031 O 8,355 Gladsly Ol yus duoslie -FUgus

(10)3) ©T 3,8 lewsl, oIl Bos
Lowsludus oubgilwand GSoilwl ikl
SURFACE Jds SRFR Jds b 0ud (Gehe)

\A7AS £0/ g
FY/0 YA/O fY/Y fV/5
YA/ Yo/Y ya/s
P/ FA/ - FA/\
YA/A £Y/+ £/ ov/a
Yoy ¥/ YV/V
FY/Y FA/ - FF/0
YV/a £V/- \aVid or/0
¥E/0 YA/ Yo/5
SeS ders

GLmJM FAY uSJS Aol Q|53L,A OMTC;«,wbch @3[13 uuLwl »
Ele 33 Ol 9,8 Glewily 35T 55 b §slaT did iy
VWG O sgus glhas b g st Hloygsp (ollae &8s 3
ly ds)ze 30 O Copie il Glagy sl Wilgie Loy
S V00 50 Ve bl &S wed (e GLES s ke GHlwdud
dihio y3 ol BB glogybuw 18 1) 3,8 Gleddly (2 fiw
&9 Gkl b 1y doys FA Glewily Olgie «f Jlasl b g axils
3 ) gysiae OleMbl Ools 1,3 Hlas) 5o L1 094 4y yed
e 35480 Sl 1y diy Olzrg o 9 uwdige Olsi o0 Lo
5528 Gloily <l g 3 B 394 &1L gl paw 53 T

Alé oolatul Sledbl ol 31 g ylie prlaws 55 I

1 -Hydrodynamic
2 -Zero Initial
3 -Kinematic Wave
&L’w

Slasahl 3ysly GziwdlBal AYAY e Sy 9 ) (e
Juo 50 3,0 L glaguse @lal so deype 2L
Gl Gioles (Jsl NRCS-SURFACE s WinSRFR
Sl G39e] ducwgn O3 Il Grab Bls 9 89S

of LINS 1)
T ) NES -
okl EE
? (e YL
(Foke) (450
Voo VO \
ae)5e
VY- A Vex\Ye y \
VY- y- ¥
VY- VO )
ey e
Ve A VexVO- Y y
Ve Y- Y
Vv VO \
ey e
WO A Vex VA Y
Vv
VO Y. Y
—_— @ SRER
SURFACE Linear (SRFR)
Linear (SURFACE)
50
SURFACE L 2
P = 0.96412M
N R? = 0.891508
5 45
3 RMSE= 1.87
5 NRMSE= 0.045
2 MBE-= -1.47
3.
a0 SRER
3 P= 09758
B * R* =0.2199
j} RMSE= 3.84
A 35 NRMSE= 0.092
3 MBE-= -0.86
30
30 35 40 45 50
L0yd e y3a 35 04d 6 ,S 03wl Gl 3,8 Oleasly

9 SRFR Jus slogilwded (b)) guld duolds -7 S
ladds Lovwlusuo Sy SoSo s 4 Cuwd SURFACE

Olouily 3915 38 auwlin 3, ks 93 1 dS Uavd o GLiS s
Olaudly y35lie 549 85 L SURFACE Jue (S sullaiials 5,08
olie hugie yebdy Jue 93 5o . Cuul 0396 3ludaris |y 3,058
Jow . J3l6394 8y9l 00 (2SIl e 35S 1y 9,018 Hleusly
SURFACE Jds 5 las suoys VY @hls Jawgie ygbds SRFR
Oladdly Jasl o ($3luvdinds 53 930l it Uas woy> F/0 gl
2hS SURFACE Jus (JJ5 63¢3 awlio Juo 95 3o <l 3,08
225 b don () a3 50 LS 895 3 SRER Jue dy o (S 5
Jue 9yl sl e (Budaie (V1Y) va.lg 9 og? GoLS S
Olewily sl&sy) yshaiads 9)lg3 ol (G3lwdecs Cog SURFACE

D950 gt £ 5o b 33 T 0018

WA ojleds o Ju

AF

Il dmags 5 OF 4y i



Ebrahimian H. and Liaghat A.M. 2011.Field Evalua-
tion of Various Mathematical Models for Furrow
and Border Irrigation Systems. Soil and Water re-
source, 6(2): 91-101.

Eldeiry A., Garcia L., Ei-Zaher A.S.A. and ElSherbini
Kiwan M. 2005. Furrow Irrigation System Design
for Clay Soils in Arid Regions. Appl. Eng. Agric,
21(3): 411- 420.

Mailhol J.C., Ruelle P. and Popova Z. 2005. Simu-
lation of furrow irrigation practices (SOFIP): A
field-scale modelling of water management and
crop yield for furrow irrigation. Irrigation Science,
24(1):37-48.

Mokari Gahroodi E., Liaghat AM. and Nahvinia M.]J.
2013. Application of WinSRFR3.1 Model in Fur-
row Irrigation Simulation. Iranian Journal of Irri-
gation and Drainage, 7(1): 59-67.

Nie W.B., Fei L.J. and Ma X.Y. 2014. Applied Closed-
end Furrow Irrigation Optimized Design Based on
Field and Simulated Advance Data. Journal of Ag-
ricultural Science and Technology, 16(2): 395-408.

Singh A., Jhorar R.K. and Kumar S. 2017. Performance
evaluation of border irrigation method for wheat
field. Annals of Agri Bio Research, 22(1): 49-54.

Strelkoft T.S. and Clemmens A.J. 2006. Hydraulics
of surface systems. Design and operation of on-
farm irrigation systems, 2nd Ed.,Chap. 13, G.J.
Hoffman, R.G. Evans, MLE. Jensen, D. L. Martin,
and R.L. Elliott, eds., ASABE Special Monograph,
American Societyof Agricultural and Biological
Engineers, St. Joseph, ML

Tafteh A. and Emdad MR. 2017. Improvement of wa-
ter use productivity through the SRFR model in
border strip irrigation of wheat across hamidiyeh
farms (khuzestan, iran). Fresenius Environmental
Bulletin, 25(12): 7885-7892.

Zerihun D., Sanchez C.A., Farrell-Poe K.L. and
Yitayew M. 2005. Analysis and design of border ir-
rigation systems. Transactions of the ASAE, 48(5):
1751-1764.

ezl 9 5 o) e OhIwsd (20955 03,5 Wiyl a0
Ol S 31 Colos

Ll Y0 e by 5 g leSobs cp s
S9rdiny) b gl B 33 GUled Golal pusw Olekily
AF-AY :(YO)F Oyl Ol 5 Gylal uwdigs -Olsdile

2 55 dalse 535 Ly AP oo (Il 5.0 kel T s

Ay dzws Gos bl b 50 Gilg Gkl OT 9,18 Olewily

(Obwjos) duses ) 33 puS dmwgl LB 5 5290

A V0 (F)F Sl g Ol mle Cblis 4 55
bl 8 o clio ass IVAPD e (WL 5 Sl T Bl

S oslatul b OF 9,5 Oleusly Gialidl Hohteds @lgs gkl

Ol O 5 &kl Gudige a3y ole 4 45 SRER Jus

FVeo¥er (VA

Wl 53 Of iy Bpae 5 oo Sou YAV L0 (>

Olile .zms ok GBS sl OVsame wJg3

Ao VY .6309S g9y 9 iieel dDlides

5 o=hb slasebly 05,5 digy VA0 .G (uls 9.0 Sy

GES) 5 $rlol s goy90 axlllan 16)lsh $rkol o pse

A2y 9 k! gloils wiige OlEdESS . yudal

V=00 ()WY

T 9 Gldeze Lo VY o OLSYSS 5 1 (gSUde

9 &l w85 .6k kel y3 SIRMOD Jus Cowlis

FAV-BVY (A ol 553

Camds bl I L) ule 5.8 Wlgw B (uls
ST Slao3l wdige Slisdss .olpl )3 &kl OT olews,
AVA - VWY Y (aSe) s

$laeyze LAY O deoeygy 900 (838 p (wlyd

SIRMOD gladde b slazose @bl etuss Julos

(NP O Gwdias 3 Cawoibow dle WIinSRFR

FVO-YV

Bautista E., Schlegel J.L. and Strelkoft T.S. 2012. Win-
SRER 4.1 - User Manual. USDA-ARS Arid Land
Agricultural Research Center. 21881 N. Cardon
Lane, Maricopa, AZ, USA.

Chen B., Zhu O., Zhigang S., Lanfang W. and Fadong
L. 2012. Evaluation on the potential of improving
border irrigation performance through border di-
mensions optimization: a case study on the irriga-
tion districts along the lower Yellow River. Irriga-

tion Science, 31(4): 715-728.

) T easdls

AV

w33 T 3,05 Olewsly 3ludens ;3 SRER § SURFACE Jus (2hlS sy



SlrouSe e ) dzs 9 dalS 0 ,iSlus guulS slaoily e
Db iy GudSl g uld

dzsd o dble 4 beyye OleMbl dold Wb donde o
il Gy B 5 Gulod Cunnl

S0sd Olo oy 9 pasde ssb 4 Wb lagisy 9 dlse o
aS) dsle S5 4y b oud 48,8 gaie SO 3 Budind o)
610095 0dd wliBl slaigy JelS zyd ) uican .39
D5 oy O gilie S5 4y 9 05,5

odal Cewdy gl Julod 9 2328 Jald b Coomy 9 gl
930 )0 Jgdz Olgie .ab L5 9)90 (4o 55 b b3 5o
il OF 50 gydie @l GLsS 9 didsd (uzliws Cwd b
s o b Jsdz 5w 5 0T Olsis 31 381 s S b Jguz o
GBI b S 58 oda (e 00 9 e Jsue e 31 A8
S 9az s epadlS Sl Ols3 o 293 Dgo 53 098 oS
OiS 31058 ooldiwl Jgds w308 1o yo a3l bghs
D9d G305 Jgd 53 G3ges bas digS 0
Gyme 9 didgd uzhawg Cuod b5 ol o USS Olgis
Slygmme 35 LacdSSl 3lasl 3 .ail O 55 o alyl (glsione
30 ylaged ekl 098 oolawl Lo Ss 30 Gog9es 9 RS
Ligd &y IS Glgie b

aols ¥ SIL1 & oo Cogd b Jslis g JSal gaslis o
D didgd -\ JSh Oygo 4 SesS

Wb e yo polal 9 JSal loged 31 oolitwl Ciyguo yo e
5d Jluy)l dlis olpen 4 55 T Lol b

Aoy > OleMbl (2 Susdz Jold wb odlatul 3)50 lie o
Slall Goyo iy @ gl Cawpgd bl 15 0y9e LB
Sz 3 By 09 iy dlie GBuun g Slgls el
) IS 0ylads Cu3y3 Sgdip 0dlatwl bdiw gd SO Calise
plos) (a4 028 51) Wil Hlasl Jl cows 5 Loallis
&l Of dals) 35 9 eyld gilin Il mlie Cowygd 55 0,5
Ded dlyl 50 Lol

O Jdlg <=L3 obg) ) ooldtwl b dlie (o 53 S99 ilie o
olyern 533 93 3l yiden elwl 9 (VWAD (gylsadl) 30, Jsls
4lS 5gd S5 (WAL (Ol 5 @oldl) OlSen o3ly b
d9d 4yl GudSSl Oygo 4 e 53 poldl 55Y alul
.(Y++¥b Argue)

ol OlS o 3 OBl us B dlie (e yo e
(Sl Slome Byob 31 odlawl 3L Oiyguo y) 994 §)ld095
Coley yte Hlidgs yd (Punctuation) g )liS dhds glaygiws o
Cadle 5 () LS 5 () dhais 31 Jd dlols oxsliS Yie .09
el 039 dlold el o LT 31 usy (9 s 39 (9) g
Lgd yl3S ST wtucw ol 53 g S033) glaasly o

AN

EEIFECE 3

shelisy Gialidl 3o Jise @HBely Glddye -ale Cloxs i
dige) 53 Lo )5S > dSuyl e yle ASLe Olwdige (1S
Lol 20 9329 (gousie Ulow 9 (Sl &SUQI &Lbe gT (’319
LW Cawd $3,2)5 Ol o8 aslgny a5 b ,45 oS5l
sl I a53liys SlalidylS ol 5 4 el sy ol
doye 33 el Glagis) dedy 4 SeS d,ds (ol Bue
2B 5 bzl B39e Oloyes Hlasl Gayb 3 OF Gudige
Ll ($3,9)5 Oladss
Cmio 33 O Glad,)l5 4 d9ume dydd Eadee dlald
o8 31 ol glie b Ll blize dhuly 35 9 305LiS 5 54
3090 Slgimme pulul o3l 51 2393 Walss 3,5 -ele
Copde g olaBdl ol -V rdeld dsydd ool Ho OYEe
bl -¥
VGl O @le -F b OF mlis -0 GiisliS s
Dy dolys O milie Co e
Sl b OVl 31055 5l 63390 dslllas C¥lis g2yl
SIS sleoily 9 uyld 0uSz Olgie) amgiy ale dlio
5 S dogis) 5 dlge doddo (uudSSl 5 uyld OL) 4
Ligd &l (lie 5 60,8 Ololgting (8ySdoud «Cusny
Olsis dols OV 31 09,5 ol :¢lgl plw ezl
(udSS) 5 Gy GL) 4 gulS slaolly 5 Lyl 0uSs
la) 5o $3,)8 Ololgidy 9 Gungeas 9 £954 5O deddo
o sh QLI 4 dllie G 5> S0 (nolis Laxdbe
Dgd e dasliS

V/0 L AF syl 5> Word huse 5o Cewl 03Y dllie (2o o
Bgiw Sy Qg 4 Bb Hlr ,o 3l ddle eil
VN0 bghs dlols 5 V¥ o3lu5) Adobe Arabic o3 L 5
30 39790 (polic den 3gd 4ilS dmdo Vo yd SSlus
o Gan b 35 e 3 dedde 0uSy dlar 51 dlis e
5L Bold s

Wb dlie Glgis 0gd diigd J9l dxdo Jawg 30 e (lgic o
slaells glanl .wiSS jled ells V0 31 5 039 Oloy 5 oBsS
axbgy (Capital) Sy Boyo b dllia LucdSHl Olgie Lol
D9

Sl SLsS Gidigrds (Do rate (a8 50 Wb 0uSe o
30 Sl 5 gl dogisy » ASE L g wsl dlis
Dgdd odlitul g Gilarsl SIS 31 0T 55 5 039 O
Ss 33 OF ples 5 00,53 Jaled aelS YO ) ouSe e
oSS ez s sl GuelSS) 0aS 353 aiis GSDL
AL w8 ouSs

WA LY oylod i Jlu

Il dmags 5 OF 4y i



Copde VA O Oloygd 5.8 «)gld ol codlide g (530
dsllhae) i dod 9 i 3blis 13 el ) sloo] mlie
3 Wkl Grulw Dlsew G Oglind Sl 190
Ol QoS OloS ol uugds ol8dls . jused ialS
g0 o83y pudl el (Web site) (Ssg,8d1 o) .F
A5k

http://www.informaworld.com/content Ua/V.24-2-

2004/article9.htm (visited 5 September 2010).

il b pasd (=U d3z9 pds Cygo O :(abu.g &LI.A .0
pb) Bsdo pasd pb 31 Wb ol Olgis 4 Ad>
Dgd odldtwl (Oleyle
oS Olgie O 58 & wBlus dxdo ¢l dlis o olpen o
dow (Sl ab ol (3udod plovl Joo 5 gyl dlde
9 OB b odtnss als 43y (Gluass dhuae uus
oliuss olpan 9 Coll (Al cduosl iuy po)d] uizman
08,5 Jluyl Jgtan
Dgd GINSHL s yis dlel yo debugss oud Sl b8 o
dalugss B L g Lsld I |y i Cunyd oS gldllaa o
@3 ds y,08 Ol dudo 55 (il ouds Jlyl oud Lasl
Dsd a3 ke
b ooy ol 4y )5S by 5l ey g 55 Wl e
Al oud Jloyl 500 OMlowe ¢l Olojens
bl 4y Jlois! GloMol dlis g)sls Jolpe b 3w o
S5 dyge OleNeol c@l 3 0w 9 e Jgtuwn 03,55
D5 $HISHL 4,0 dilel 5> dlis L Grusl bl
buwgs dlde 8 Ololpl ¥ G)91d dolpe b 3l g o
o) B 4 boie dlis Gindy 5 0988 Gun e
!l OV
Sl gd dy g ddpdy Olz ¢lp dlis dS)g0 50
A dolgs osls gMb)
Aol 3 U3 5 dlis ol 5 S 5 Joid b 3y 3 4,d5 e
el O] 5005w Jawgs

WSl e Olslgidin 9 GolSulew glagisn GLS Oygo 5o o
Wgh ddlol dlie e b dods Oygo @
G950 Olowdgd 9 oY gladly plp Jold 1Ciiigiy
2% 03lad b 3 4 Wb e Jlhae 5 Olodhaol 0)b)s
z0° ®le I U8 lie glgdl yo Cidgd (2 Olois L g Ge
28,5
Sgd odlitul mlie Cewpgd dlyl Glp p) slacdB 3l e
ST (95 Canyd Syl gbia 51 el 5 4 gy e BISLL)
5L (Hanging) Jsl Jhw
Mo o Olgie . dlie Glgie .Jlo .9B0a5)50 :OYlEa )
Oilsbio oyleds tdlme (0)lais)
3,5 YA S WSrws 9 P (G D «Oloygd
i) G S Gial gledSed (bl 5o LW oue)
SlagialS 5 Olas udige) suSyel Gidsi-Gale 4,85
AAY-AVY H(00-0)VF (diwnls
Sparks D.L., Thompson H.A. and Gupta H.V. 2009.
Visible changes in macro mica particles that occur
with nickel depletion. Water. Air and Soil Pollution,
31: 217-230.
Shlas) e .olS Olgie Wl (O8)ods)5s S LY
STSARTS-NEIF JUNTY
o=hb ) we (ell slegtusw olb AYAG U odlide
gl (g) Loy plol olLidls . baw 3Ll Gloptucsw
Lindsay W.L. 1979. Chemical Equilibria in Soils. John
Wiley & Sons, NewYork.
Oioles Olgie s Hlgie Jle OBow)S agioles Y
Berrada B. 2004. Options for water management dur-
ing drought. In E.D. Martin (ed.) Proceedings of the
4th Annual Four Corners Irrigation Workshop, 8-10
Jul. 2004. Soil and Water Conserv. Soc., New Mexico,
USA. (p. 29-37)

WA o)lad i JLu

Il dmags 5 OF 5



Msly dsraegd 9 T ol dy 85 5LasH 9 Udg3 el o LS 9 T S8 B

Lo 5 T iz b sy 3 015,86 (2hel 5 ele
She 520558 @358 0BGl Cygods y9dS sulyw 5
0gsS Ol Ble Copde CSys dagylisbinly Jolis
Ol udige CS, )9S lddhie Of glacSys 4lS
5 Gxtd ML 9 Of glacS,d 4dS siS ML 5
Gisn b adye Giliddod Sl g laoaSangsy (olws)
Syl bl 155l 5 b mbe JS Slsl oo
9 T Capde 385 doglin] Cuw) bame Cblas JS
SloSyh daglinl gislaS slas wiige 8 9 Sl
CSyb 0l dtay b agye HSSlesy el diwy )5 H9liee
ouSudy Ulls)S  daplnl Lo glbS,es
wdige §le0g,S (NS 5 Ll o b adie Oljuged
laolSlidls 5o Cuilugy 5 $IusleS (Lrud @il (Olyes
Caley yshatedy 0T 31 puy 9 f030gs <ol sladilsuls o
old jl deduze mall 5 Chumedawn) Olasde
5 S90S Cgods Bro d2,45 ol sy 4 ek
0o httpilljwsd.um.ac.ir Hlis 4 Colw yo Lol b

30 pole dlo 5o ab 0dld HI)8 Gluedle pges Lo
Jy @jwsdfum HLis 4 el Sliws) dsdo g3lulol) b
el publie Guyiws Csgw Sl sz b))

Cwl 00
Clogwr Jshiie 4 50 dgde OB 5 OF S0 o
Rl U008y iz 9 45l (ol 43 GLSHE uyiad
00 80 ol glagyleds eled 8 iedMe pudolixe
http:llrd.abfamashhad.ir LS 4 Oldd=s JUygy )

p308 poytwd BB 50003 iluyjosds yetue Oygody
Sbe

&S Sl yixihe dgde OB 9 Uf Sy yols s o
L Sige 9 Sytine @82 Jlw (i 3 @b CsdS 3 puy
O Gudige 5 psle 09,5 03254 dgdia uwgdd ol
Sl 50 9 0wd,S paiie d3ydS5 ool 3 oyleds VY dluss
ol Sl 9 ol 8,5 515 Mol 5 LT 6355 Olaieddle
9 ple s dzre (RBsSE 9 Wy Sln erdl il
021 890 Slopls (BB 5 T 039> 33 Jes

q.

Ae,i.ng)lb@ggTC,SJ&&)g\;éngﬁﬁ.ﬁ?Sogs

S Syis ool wszse ale ObyES Ole o
O bzl 0355 OLISHWlCws $3,0,315 Sl o Wilgs
9 Slulidy)l plw 5 4 Gale Sloged 4y 1) MG 9
Sledbl Jols G5l S (ol yiun b 9 siiluys OBlisun,8
9 03)9] el i 3l G 1y o8l 5 st Ol
5 Ol oy Oluliiy8 (51 gualis) aew Opicen
Liwly Gaed 33 35030 81930 sl 33,5 ML
$len delipalds dde gy dgin OG5 O CS,8
AR/ A/NY )l 53 Gwgd,d olSidls 5 ugdne T
O 2 &S ol pale glaCuluw 3828 Gus b
Sk dmugs 5 OT sy ele daliladss 31 G wb
Guwdige CS,d 5l jame 451 b ope (ol kel Coles
Oslee 5 Jale pae slatols opiS OB 5 O
oitas Sl Sy 5 C8y Sludl mlis 5 Giaeliy
C3b 3ass VYAY/V/ ) @)b 35 ploslyu Slidss 8
Coloor goo9e b Byb 90 G ey 21013 sl 9
dawgd 9 T 9y -ele deliladss HLixl 5 Ol )
390 ylics! ) o I ddsie 953 ‘@3)[3 30 «)ldg.[g‘
SISl (Cude slodyssil Cébyd 9 oyleds ool
0548 ML 5 OF Luwdige CSyd Coles b dygw 93
Jde b o 9 C8b deldl OLISHW) Cawd ddS G o
20 & WS etus Uyge 4 500 G5k S8 9o

Ll 00035 oylal aylus Hlaws| & ) Jous

38 Sde 319y1,8 '&[JU
ole V¥ VWAY/ V] \
ols V¥ WA/ ANV y
ole ¥+ VWA%/ N & ¥

Soime 5 b Colem b dy i3 ol 31 oyleds W 95U
sl 6033,S ditie dgdeo OB 9 O €S/

SYls Bus 3805 Hohie 1 (HSee Oiue Bl b
K dgl smo)m <U§|)?| 9 L:*J& sLmo)gL:wo delsl
5 dgde ML 5 OF CS,5 Coleo b 0,8 ol g3

She phw 33 Wedus Uyge dy dwd Voot 38 @

WA ojleds o Ju

Sl g 5 OF 4 5



In the
Name

of
Allah

Grantee

Manager in Charge
Editor in Chief

Editorial Board

Guiding Council

A
A
K

Executive Expert
Editor

Graphic
Publisher

Print

ISSN
Website/E-Mail
Address

Sponsor

Journal of A
and Sustainable Development

Volume 6 - Issue 3 (Serial No. 14) - March 2020

Due to certificate no. 3/18/126631 dated 20/9/2015 from the scientific publications
review Commission of the Ministry of Science, Research and Technology and also
Due to registration number no76766 dated 25/1/2016 from the Ministry of Culture
and Islamic Guidance, this journal has been licensed to publish.

College of Agriculture , Ferdowsi University of Mashhad, Iran
Shahnooshi Foroushani, N. Prof., Ferdowsi University of Mashhad
Ghahraman, B. Prof., Ferdowsi University of Mashhad

Bagheri, A. Asso. Prof., Tarbiat Modares University

Davary, K. Prof., Ferdowsi University of Mashhad

Esmaili, K. Asso. Prof., Ferdowsi University of Mashhad

Ghezelsoflo, A.A. Assis. Prof., Islamic Azad University of Mashhad

Jolaini, M. Asso. Prof., Agricultural and Natural Resources Research Center of Khorasan Razavi

Meftah Halaghi, M. Asso. Prof., Gorgan University of Agricultural Sciences & Natural Resources

Sayahi, A., Assistance of research and industrial relations center of National Water
and Wastewater Engineering Company (Chairman of the council)

Esmailian, H., Managing director of Mashhad Water & Wastewater Company

Alaei, M., Managing director of Khorasan Razavi Province's Regional Water Company
Mousavi, S. Y., Secretary of water Think tank at Iran Water Resources Management Company
Shahnooshi Foroushani, N., Manager in charge

Ghahraman, B., Editor in chief

Noori Esfandiari, A., Representative of water Think tank at Iran Water Resources
Management Company

Sajadifar, S.H., Representative of National Water & Wastewater Company
Tavakoli Aminian, S., Representative of Mashhad Water & Wastewater Company
Ghandehari, A. Representative of Khorasan Razavi Province's Regional Water Company
Kolahi, M., Ferdowsi University of Mashhad

Shahedi, M., Talebi Hossein Abad, F.

Shahedi, M., Quchanian, M., Hasibi, A., Oskouhi, M.

Shaikhi, M.R.

Ferdowsi University of Mashhad

Ferdowsi University of Mashhad Press(FUMP)

2423-5474

http://jm.um.ac.ir/index.php/WSD/ jwsd@um.ac.ir

Department of Water Engineering, College of Agriculture, Ferdowsi University
of Mashhad, Iran. P.0.Box: 91775- 1163

Mashhad Water & Wastewater Company

The full text of the articles can be downloaded on the website




Ethics in Engineering Profession

N. Sheikh Rezazadeh Nikou, K. Davary,
B.Gahraman, A.N. Ziaei, Sh. Safavi

Measurement of Water Footprint and
Virtual Water Trade in the Economic
Sectors of Yazd Province uUsing the
Input-Output Approach

Z. Nasrollahi, M. Zarei, S. Rayga

Analysing the Tariff System and Economic
Value of Water in Iran’s Industry Sector

M. Tahami Pour Zarandi, A. Khazaei, F. Kolivand

An Introduction to Agricultural Water
Accounting by Estimating Crop Water
Consumption

A.A. Azimi Dezfuli

Analysis of Productivity GapandAgricultural
Water Productivity Improvement Planning
with the Empowerment Approach of
Farmers and Aquifer Sustainability

(Case Study: Qazvin Plain)

B. Nazari

The Investigation of Legal, Social, and
Economic Feasibility of Payment for Water
Services in Golestan Province

J. Karami, Kh. Kiapasha , H.R. Niyazifar

Managerial Approaches for the Use of
Chah-Nimeh Water Reservoirs in Sistan
and Baluchestan Province Using Fuzzy
Analytical Hierarchy Process (FAHP)

E. Ahani, M. Ahmadpour Borazjani, S. Ziaee

The Monitoring Importance on Operation
of Drip Irrigation Systems

(Case Study: Faryab County - Jiroft)

R. Dehghani Dashtabi, V. Barkhordari, M. Jahani,
S.H. Mirhashemi

Evaluating the Efficiency of SURFACE and
SRFR Models in Simulation of Application
Efficiency of Border Irrigation in Wheat
Farms

A. Tafteh, M.R. Emdad

ISSN [ Print): 2423-5414

Water and Sustainable

Development

Volume 6 -Issue3 (serial No.14) - March 2020

DY)

BBl

&}?”/.a @/ 9




