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Abstract

OUS>

In recent years, development strategies have changed
from emphasizing the central role of the government to
improving the participation of NGOs and non-govern-
mental organizations. The present study aimed to survey
effective factors on participation for management of the
Ghale-Chay irrigation and drainage network in Ajabshir
county of East Azerbaijan province. The research type was
descriptive-correlational. The statistical population includ-
ed 894 farmers. The sample size (n=201) was determined
using a systematic random sampling method. Based on
the experimental model and using SPSS26 software data
analysis was performed. Data were collected using a ques-
tionnaire designed by the researcher. The results of mul-
tiple regression showed that in total 0.508% of the vari-
ance changes of the dependent variable "participation in
irrigation network management" are explained. According
to the rate of B statistics; the variables of education with
-0.406 have the highest and the appropriate function vari-
able with access to farms with the value of 0.197 have the
least effect on participation in irrigation network man-
agement. It can be concluded about education that the
current situation in network management does not meet
the expectations of educated people. Therefore, regarding
the proper function of access roads to farms, because the
agricultural type of the region tends mainly towards the
traditional, the effect of this variable from farmers' point
of view is not significant.

Keywords: Ghale-Chay, Irrigation and Drainage Network,

Management, Participation.
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Abstract

OS>

In recent years, many cities have been suffering from a
shortage of drinking water, mainly due to population
growth. Therefore, the tendency to curb excessive water
consumption by identifying the main factors affecting
consumer behavior in the management of drinking water
resources has become very important. Understanding this
necessity; thepurposeofthisstudyistoidentify,and prioritize
the factors affecting the pattern of water consumption in
the home sector. In this regard, by reviewing the literature
in the field of water and interviewing industry experts,
the factors affecting consumption in various criteria
were identified and monitored. Then, through fuzzy
Delphi, action factors were examined and finally, 7 main
economic, social, cultural, technical and engineering, legal
and managerial, spatial and temporal criteria with 26 sub-
criteria were identified. Evaluation and ranking of these
factors were performed using the fuzzy Topsis technique.
Results obtained from the research of family awareness
with weight (0.756) first rank, use of water reducing
devices (0.670) second rank, advertising and education
(0.603) third rank, consumption motivation (0.545) rank
Fourth, water tariffs and pricing (0.508) were ranked fifth
and the use of new valves (0.423) was ranked sixth. The
findings show that among the various factors, educating
and increasing the awareness of households on how to
consume water and the use of reducing devices can play
an important role in managing water consumption.

Keywords: Fuzzy Delphi, Effective Factors on Water

Consumption, Fuzzy Topsis, Consumption Management.
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Abstract

LRVCES

The utilization of new irrigation technologies is a solution
that serves farmers to manage production risk (yield) through
the optimal storage and allocation of resources. This study
was conducted to predict the factors affecting the adoption
of new irrigation technologies among farmers in the Sistan
region using the logit model. Sampling in this study was a
random cluster method in which 100 farmers were selected
from the villages in which the pressurized irrigation project
was implemented. The required data were collected using a
questionnaire from farmers in the crop year 2019-2020 and
were analyzed by SPSS24 software using the logit model.
The results of logit regression showed that age, education,
ownership, the area under cultivation, and income explain
between 71 to 94.6% of the changes in the adoption and
non- adoption of pressurized irrigation and social and
economic factors have been able to change between 69% to
92% of changes in technology acceptance. only economic
factors such as low-interest rates on bank facilities, sufficient
amount of bank facilities, farmer investment capacity,
etc. had a significant effect (P < 0.05) on the adoption of
pressurized irrigation technology by farmers. Therefore,
appropriate mechanisms should be provided to eliminate
these restrictions according to the conditions of farmers and
use scientific and practical training to encourage farmers to
accept this technology, on the other hand, due to the hot and
dry climate of the region should be suitable crops and gardens
with this method, pressurized and environmentally friendly
irrigation methods that are more economically efficient and
effective, should be introduced to farmers.

Social Factors,

Keywords: New Irrigation Methods,

Economic Factors, Logit Model, Sistan Region.
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Abstract

OS>

Identifying the effective and determining factors of water
scarcity in each region is a necessary condition for proper
management of water supply and demand and laying the
groundwork for adaptation to water scarcity. Although
Kermanshah province is not in a crisis situation according
to the usual indicators for determining the water crisis,
the continuation of the current situation will lead to a crisis
and requires a review of the province's water resources
management approaches. This research seeks to identify and
prioritize the determinants of water scarcity in Kermanshah
province in the theoretical framework of institutionalism
and with the hierarchical analysis process. For this purpose,
with the Delphi method and hierarchical analysis tool, and
EXPERT CHOICE software, these factors were identified and
prioritized. The results show that contrary to conventional
approaches to water resources management, which emphasizes
water supply management, the role of demand-side factors
in the problem of water shortage in Kermanshah province
is much more decisive so that 72.5% of the water shortage
problem is explained by these factors. Demand-side factors,
respectively, priority and share in water scarcity are: low water
productivity in the agricultural sector (0.42), uncontrolled
extraction of underground resources (0.21), agricultural
production structure (0.13), virtual water exports (0.10),
water loss in the route (0.06), water consumption culture
(0.05), lack of meter (0.03). On the supply-side, the amount
of precipitation (0.38), water budget (0.18), evaporation (0.18),
time mismatch between precipitation and consumption (0.13),
type of precipitation (0.05), precipitation fluctuation (0.05),
and insufficient utilization of gray water (0.03) have the most
important role in creating stress, respectively.

Keywords: Water Crisis, Kermanshah Province, Water Productivity,
Institutional Economics, Analytic hierarchy process (AHP).
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Abstract

US>

Farmers, who are faced with the problem of irrigation wa-
ter salinity, sometimes ask questions about the yield forecast
under the effect of irrigation water salinity (ECiw) and the
volume of applied water (Viw). The answer to this question
requires knowledge of the crop production function. The
aim of this study was to investigate the interaction between
ECiw and Viw on wheat grain yield (Narin cultivar) in the
Yazd region. For this purpose, the response of wheat yield
under the effects of irrigation water salinity (including 3, 5,
and 8 dS.m-1) and volume of applied water (from 4500 to
11600 m3.ha-1) was analyzed during 2017-2018, 2018-2019,
and 2019-2020 cropping seasons. The results showed that the
effectiveness of applied water on wheat yield has increased
in saline conditions than in non-saline conditions. Therefore,
wheat growers in saline areas should be confident about the
adequacy of available water to meet the field water require-
ments (both ET and leaching requirements) and also follow
the irrigation scheduling more carefully and obsessively com-
pared to none-saline conditions. In this case study, a wheat
yield function was presented and evaluated, as well. This func-
tion works based on the salinity and the volume of irrigation
water (ECiw and Viw). With a coefficient of determination
(R2) of 0.67, this function is expected to estimate the wheat
yield with an approximate error of +524 kg.ha-1. This equa-
tion can be used to estimate the production decline due to in-
creasing salinity of irrigation water or decreasing the volume
of applied water, to predict the yield before the harvest time as
well as to meet the field water required to produce a certain

amount of grains in the studied region.

Keywords: Yield Function, Irrigated Wheat, Salinity, Yazd.

fy

GYlsw 5 itus 5)d5) Gsd dlus b a5 ilsliS
bl O @9 5l o 3 Shes Gluging Logas 30
4 guly S wulée ke (Vi) (Bpas O ez 5 (EC,,)
b Ghoody ol il olS adgs @ 51 gMbl pilie dadl
Gras Of ez 5 Skl OF x5 (iiSany B
Y-V el Jl dw b (0206 03)) paiS 8Sdes
Calizeo yolde L35 1w plosh 33 50 YYAA-49 5 \FAV-9A
3,8Les 53 (LS sSaiie WWE++ B RO+ o) LT e
(o » owieg) Gwd A 9 0 &) 9 phw dw > puS
Sldsle aldl 35 .0, 513 HgawySy Judod 5 42325 )90
ahyl Bpas O oz 9 @9 ool 0,Slas uesd gl
S8l sl Gl il dhols gl i bl
U Cuwd o bl 50 @ikl Of ez Sl paS 0Slee
b s Gble OhsliS Sesbay g yedne bl
GO ol Glp d95 slasl 53 alis CliS 39s 0
5 auild Olsbl (Sodul 5L 9 olS 3L 31 esl) aeyie
byld a4 Cuwd i CB L ol slagiitely
Sas (pas dolze pogas )d s plel Hsdys
PV dolze () (RY) s wo o V,, 9 EC,, (wlulp
HOVF o, glas b1y puiS 3,Shes 3950 HUATI 9 009
dolze ol . Wlé 05l ilsllas dihaie y3 LS 5 p,SelS
39505 b 9 G5 (il 31 5o puS adgs Ll )5l gl
5 dyame Ciloy 31 U8 deyie 3Slas (uesd ikl O
Jyame asin slabe 33 ¢l 4230 Gl 3L owel b
10 0,58 Silllas ddlaie yo

332 (8298 (A S s @l rgudS Lol

HomePage: https://jwsd.um.ac.ir

How to cite this article: Rahimian M.H., Gholami H., Ranjbar Gh.H., Beyrami H., Moravvej ol Ahkami B., Karimi M., Cheraghi S.A.M. 2022. Interaction of
Applied Water Volume and Irrigation Water Salinity on Wheat Yield in Arid Regions (Case study: Yazd). Journal of Water and Sustainable Development, 8(4):

43-50. doi: http://dx.doi.org/10.22067/jwsd.v8i4.2106.1053



Aoy olan blug b (Sds 9 &9 08w 3l Gl
S5 Sise Sl 8- A 5 i (fese 53
O 4 Jgamme lide 13lie 4 il $l WS delgs
&0 0ud0lis S uabie 'adsd @b -Cawl (S 49
(YA Siedgn 5 ly) Labe Teslin 4 oslys Juus
LT o Rage 0l 45 Wyl Gl 0uS Ui 50 (age slooslys
Jdd ue 40 . (V24 O)Ken g Shroyer) 3¢ 0 Wguswo
2 Sl ads3 Olsae polalyy el puiS UJss @b &S Cawl
Llge palS Wdsd @ 0580 Ol dsy3e 13 GApas O
dhly (a9 58S S 3 Os 3Shes-0l dhly o
-l dhuly 9 s i G855 I3 50 Oady 9,Sles-gy9d
Olgie ol sl 090 45 wbl a5 GO L5 50 b oSlas
OhSen 9 ohHladlled) dgi 0 disbis 5)5‘2—L‘)T BV &‘5
Sldlhs (gygd i3 Gado 3,Nee-0f dhly oybys .(VFaF
Pruitt g Doorenbos (14V4) Kassam g Doorenbos Jiils
(YaA+) OS5 g Feddes g (VAAY) Pruitt ¢ Vaux (V4VV)
AS Jawgd gaied )l Oledbl cdine) (1l 33 Cawl 0 plex]
SleleS 5,5 5 Jsol QLS LIB 45 a8k 5 @l e
dhayly die) 3 w00l ) (VWAQ QLS 5 olgsrwliw)
144+) Maas uile Sillas S (58 (9 9,50es- (8 54
Van Genochten ()}4VV) Hoffman ¢ Maas (YAF o
20 Oz . Cawl 00 <=l?:>l (V4A#) Dinar g Letey g (VAAY)
Olgi0 30 9,S0as $9) 2 SIsdb 9 S Sl id 51 w2
9 Ohlaallgd (WWAF 5 YWWAY) OhKes 3 HSLS Oldlae a
Dayal g Datta (V43A) IS ¢ Datta (VY45) () Sen
oo GRSay) (uyy plagR o2 Bus .58 o)lal (Ve - )
53y dihaie )3 puiS 380es 5 @ikl O Gr9d (Bpan O
ﬁablg: 95 ol S @ (MLS 3, es 0)31\.3 Cpe gldolza &)
e b Sl OF 9 Codgdome yogdle diaie ol . Cuul
CiS 9 asbin dzle 35 6309lS Ol gilis (oS Cadgasme
ol puS 38kes 5:S0le 5di0 pladl T gy puS
9 Olwumy) wibo HUSe 53 £,SelS ¥¥e e s9us 50 Gl

(W45 Oy S

Wiy 9 dlge

b B s o il las glalS Gysods ek o
SA AYAF-AV Lelyy Jle da b g olas MwlS sladsl
&y Bodko $ysd Olidos deyze 3o WIA-AY 5 YAV
Gaw 8L deyie ol Il Sl 0uds plal oy Ol o
ouds ol 53legd Gigy pelwly Slllas dihis .5yl XY
ek £ Yl Sl 5:Sle 310 S S 1,8 03]

FF

Vgame (iege ) o (Tritcum Aestivum L) puS
290 S35l 0l 9 alsz (RIS dw 55 &S Cuwl Ol (51y)
5 )l Olajlr CiliS Lelalys .3l slais olSole Lailusl 5L
YIOAY 4 Suo3 olaz CE JS ass (Y+)A FAO) Lilge 5L
S @ OF o3 Ogalen VYV b S35 9 dilbie o5 Slidee
A0 )0 puS (LS ) prhw Sl w3 31yl polazs]
S ddegib ol L3 el WVgame w10 Gilaz J9l
Coosd e 3 O W8 Oliae s dJguamme (ol 40 galoz oL
o3ljcanm) 3yl odes Ol 56 Gilaz slahil slasdl g puiS
b Olsieds olsan oLS ol LYo e 3. (WA O 5
Dgdian il Calise glaygiS yo Lwlel 9 Sbssliwl oS
CuiS a8 Ogeken VY 31 cOloysdS Sg2-ge el ol
NFF S0 IFAV-ITIA o 3o )9S ¥l COVgame
ails polais) OMe dy O doyd VV/Y Jolsme LS gdus
asliy j5aS dle o Sodes woys FI/O L puS Jgasw 9
dlo V0 )90 s Lb (WA OS5 Guesl) Cuwl 0l
GO 3l S Gedes F/Y Sgus ¥l AYAF B VYA )
L 03l olais) Jgamae ol CiS @ OloygsS gyyoleS
FPee ooy dadle il 50 2 S 3Sles S0l 5
dg.)fl (WA OSes 9 uoly) Cawl 0090 HLS> (aﬁslts
odes blis Lol ciwl dtils (3¥ob ddslu Oyl 5o puiS S
Gsd Al dloz 3 Glod2 OMLin b 45dS G)5euS
Sgysbay (WA (Ely2) Witus 5348y I 5 O mls
@bzl ©lleS Jhsl 5 O mlie a5 Cudgame josdle
Gl CudS 3blie ool 5o odlatul 390 3kl OF ¢ yl3e
30 liS sleole O 6yed 3:S0le WJladlgieds 300
Olgol Oliow WSle y9iS G35 OB o =Bly glaplivl
o) wd O/Y 9 ¥/+ FIF YV L plp 3340 03 9 o3
Iy OV (Gildas g Glews)) Sl oo SlS R
S Sl 536 Gt (gblie ol 55 puS adsi dlus
(V++¥) James 9 Munns .55s dlss cal Sysods $yeé 9
Wle Olaz Bblin 3 @il 33 Gr9d dlus Wlos,S U SL
4 Jgamme CudS 9 3,Slas 0uS dgdome Jale Olgieds Oyl
Cumug dige 53 99230 OUMbI (3,21 ol 0950 slod
IS Ogadse FIA 13 &b (sisliS sladls gy9d Cumds 5
Cilise Olyd @ Mo slodls OloysdS $3y9liS ob) )
2 OllS wdss Canl gy (VWA rage) Wiyl S35
4 dzgd 9 dwald LS iz JhelS (oyme ) Gl puiz
318 Sl (16 5 @98 Gy 4y Cod OlalS guly
Calizs Jaal & 5> eby3ilial Jsame ol ddss Olyse 9305

Veur & oylod piia Jlu

Il dmags 5 OF 4y i



5 33 Oltl puaS g)le 53 eolatul g0 @Hlal LT G)sd
d3ue) pdiS Gr9d 4 Jeod diliu] do 58S a3 50 iz
Ol lasd gl S5 (V) Jsue 092 (Re 5 puins) wd F
S5 pobaw dade OLid 1) deyie 5> o odliiul @)Ll
20 Jsdnd 5 yed )l gae 95 LMl 3,k 3 ous axS
Qs g Jawgs 55 0350 9 eubals 9 SRS 3L
Sl ls deyie @ISy 45ud s O Slaoy g 9
S oud auS $reb pohw 3l b o .l oud lados
A Jlesl laes,S 5o yds Cals ) o9 °l:5 Ay Juad glawl

Slod 5Silke aples ToAs ¥l s Juaily (S0l
Slod 3lhe dieS 9 didy 9 ASLBL 4z Ve ¥l
el 00 oyl3S SL,S ol doyd -#/0 9 FF Cu3yid Yl
b oioleil ol gzl dowe I o358 Oluogas (V) Joi=

Do e Olds
<=A.S QoL odld UTW calize yiolda ),:JL o9 ol o
Ol @9 paw dw )3 Jgame 3,80es pasls 1 (02,0 ¢3))
(R 2 pukas) wd A5 0 oyds polie Jald) @)l
94 luly ($r8d gohaw QL) 9o b o 9 4325

oaleil Szl doe s (So58 Oluogas - Jsie

SlagiSe Cod s ez Caghy solb I8 dls C8b glaSho SEE
el w3 (L) alise Feoilu p )S) (Fegilw)
V0 Ve 0 \ Y gl (=S% Cal ey oy Lo)d b doyd
YRV SRVARIERYAY SEEYA VARV o SR /2 V/¥a SCL YV/A YV/A os/¥ Yoo
R Y A Y RS WRYAY SRYA - N4 VYV SCL Ye/A VEIA FY/¥ Fo-ye
R YA Y DRV AL SRRV A V/F0 SL W/A VYA #a/¥ A5+
R Y B Y A A N A VYA s SRy [ 4 V/§N L Yo /A FO/A vY/¥ Ve
Gy Gl 30 eolitul 098 @ikl OF ol GloSie Y Jsue
SI  RSC SAR SO/ cl HCO” CO,> Na' Mg" Ca* pH EC b
(meq/L) (ds/m)
AR -MAA VAR F/00 YY/VA V/oy SJWWAYO 0/A% BV AYY YAy S
/20 -VY/FA O AY/YV O AY/AR YRV V/oy AW YRAA O A/XYD O/AF AV O/-s S2
VVOYMAY O NEYY SV SVIYE V/AY s OO/YA NO/YE VY MY AVE S3

2 Gras O e Gl (B8 9 () okl Cilizxe
Slatiglds (G)sd paw dw) ikl Of Calie slag)9s
5 oioleil Jle dw 31 el yo 53 B O ez wYL
2 0dd SNl O poo iz $laslds (ouizmen
Sl 5o 53 OS5 1) talel] a3 51 el 5a
5 G Of ez ol 9 5Ll 55 go5 5 Ol S9p
-$sd-0l G dhly Guyp OBl 5 ous puS 3Skee
035é a8 Iy O & bgyye by dslee Sl 9 3,Sles
oS polde 9 Al o Sles §)§ojlddl L <=L?:.’>|jw ol
L oSles o bl sy dhad Jsb 33 8pas O e
w3238 @kl O Gosd hlise pohuw 10 (Bpas O o>
S Blisa gloyles (93 R gl 3o ud Jdos g
20 Goll lise slagis) 5 Glol sleo)S 55 wll

e S QSRR

Fo

5 @ o AV Gl oS 3l Wy e Colus
(B5S) B2 5 () Glohd Lels @bl slogis)
Loyl olal didS G G398 pohw 31 ey ;o 53 &5 035
20 () pode b aldl YU 5o oud oylal hgy 90 b
Jols) @bl gladiy Calise Jolsd 51 s @ikl Gbs)
Sgygbds i oolatw ((vwn 3l fewtlu £+ g Fe ¥+
5 ladl dolgd L, 51 s Ll sleles go8 Juoas
S Jlsl Oygo 5 @ilal OF Gisd 50 £ Hrizen
Slopas Sas 519 g 5o @l Oslite (sdalosil
solde &S ool B Hls yo 5 ol Of Calise
233 ez oiS hawgl @ySeilwl @b 3 O 38
G595 00 GBpas Ol paxe Sl 0ud pasuive ()l Cug
Glol dg) $9)0 Cgaie Gazme HeiS Gub 3l 50 (B2
S ig) 30 Lipae Ul o= gl el 00 5)§o}|JJI

OhlSes 5 .20 Olss=)

waslllie) i 3blis 53 puiS 3SLas p &bl Ol x5 3 GEpas ez 1Sy



Dga 33 Jle Ylgisds b aalgs GaalS W9y o)y gyl 4
Bpas ey ez b e pied) G ¥ skl O s
f.AS 3,Sdes SSlus QSJL:A olSe b csSafe VY- gT
S USE) Sl oo HLSe ({5514:5 Vee b oplp Tbgdo
oinl38l Cogo g &5 k_g)L:.gT uT S Bylae gyl ()
dlgs ol yedds 35 ddgs Cdl dSls i dlgso (aAS 3, das
Sil38l 1 5o déoy dusb Jle (lde polie Godcud Cuils
O 00 pdS s S8l LYs (niege (T Ghes 3545
Sln (VAD OlBen 5 olgsruwlew) Cowl 0ud Olgis Jasl
US5) Slosé Cilas dlal e 5y pets) Lwd O Gy e
Sasie VAt L8 pae kTJTj 65515 FO+ - 0,Sdes 5 (U -)
R ouka) G A 9 b Sl uizas Ao LS
(a)islts FFee 0, Ses o (t -V USKs) Hlogé Lahhe dhidl (e
OJ.ATC,«ADAJ.)L’ZSA).}@J‘{A/\VH Erae gTJTg)L}'S.m).g
Cygods 64l 4SS glad,Slas i o)lal &S ghilen .Cowl
L 9 sl yolie ol G5y 30 Cawl ONan 9 63 Q:S.»LA

Aolo Cwdds 35 dlasl ol 3 /S

&993@[23

g8 3,Skes 5 (Bpae Of gz o GisesSy bLII (1) IS
o) wd A 9 0 dald 3kl O 639 alise pslaw 5
Gy JSE 50 Sy e piolé ASE 4 ) Re
bosye C¥olse &S s plosl ysShe blis 5 bas (3 iculin
Judods .Cawl ous 0318 Olis 36 ol s co o 5 O @
0sSde bl 1 Y dory sldlazsi dolse 8 Blbsl (i
s 0,8 Gaen @ 35 aylogs (ol oud (il bghs
2 04 ilp O¥lwe huwgd puS 9,Sles (ogie (Slodd
e 3153 0Sdes 5Sle Cygods dalogé (ol pld @)
dhaBh ygSie OVl 3l el o .09 dales gkl Ol jasin
i LSOl dhi (ol & oyl (Lihae dhail) Sz s
Jlade B pas slila (S 5 0,S5LS) 3,Sas (1:S0ke Sl
e 8358 Ol b QLSS 5 LsSasin) okl O paseine
238 b Ssbdy ilie (G pwing) Gwd AL 0 )
Jsame 3,8las Ol Bpan Gialidl b Olejpe 9 i ol 3|

7000 - ) 7000
¥ = B0 1.7361x - 3030 ] y = -0.0001x? + 2.396x - 4919.6
6000 - R = 0.5473 6000 - R® = 0.5066
% 5000 - % 5000 RS
Lo} —~
q 4000 - 3 4000 - (o]
V2 > o)
o 3000 23000 -
2
g 2000 - é 2000 - g
>
1000 - 1000 -
0 T T T T T 1 0 T T T T T 1
0 2000 4000 6000 8000 10000 12000 0 2000 4000 6000 8000 10000 12000
LS 5> sSasin) §pae Of OS2 5> csSaie) gpae o
Fo R o) wd 0 Gosd -0 Fo 2 puiad) ud ¥ $)sd -l
7000 -
7000 7 y = -0.0001x* + 1.8218x - 3557.9 ¥ = -0.0001x" + 2.1272x - 5369.6
6000 - R? = 0.4885 6000 - R? =0.635
\—i 5000 - % 5000 - (S]
ke) kel
9 4000 - 9 4000 - o}
2 g e
2, 3000 - 2, 3000 - o
% 2000 - % 2000
1000 - Lo00 o
0 . . . . . . o
0 2000 4000 6000 8000 10000 12000 0 2000 4000 6000 8000 10000 12000
OlSe d CmSaiie) @ pan OF (LS 53 sSain) & pas T

(o 2 puied) Gud ABY) $y9d pohw plé -5

Sz g G A Gosd -

k;)lﬁTng;Js.&dhmtskab (aA.So)SJ.n&gusfaA QTWO..H@‘) -y U

Ver o & olod i Jlu

Sl g 5 OF 4 5



Wlgi e laysSE ol 51 SH L, 9 (WA OhSes 9 wal))
Gopd 5 S wiile Ll Ghuse glagis 556 Cos
iege 3l G Olsieds $xsd Sl Jdods 0,80 513
SRS dues (3blia 33 puS 3,Sdas ouiSsgumn Jalge
GialS 9 JiS dlue s dzgd 9)0nlil Dsdp Dsumme 545
O3l 58 b GEE S glie 53 diu) 4ol S g9
JAS S0 Ga,b 31LOWYAP (2lhe) Cls walgs 5,Slas
"5l 3 (el sl (BLST OT 9,08 g3l S 9558
D93 Jalgs deyia 8 pas Ol Glis Gioli8l ot 33 5 (LR)
Candl aade Olid oud disS gl dSyshilss oulnly
138550 5 R 29 Jaal i 53 puS 3,Shes 1 B
0ol JJods gdiped bl 53 09y dalss Hedipd bl |
Ulue podle olS wdy sy di) 4ol Sl e
Ws3 dalse ple @) dog D525 Sl O g2 b wilie
A5l axdld 3 Olylono & Coglsl 53 Wb ea puS
pz= (EC,) @bl OF w9 dlize OIS1 55 (V) S
04.3_9) b Gygods (Yield) (aJ..S 3,8as g (V,,) Ldpan gT
Table Curve 3D )8l hwgs a5 ool Giold Gussduw
035 Uiyl Iy ousie gladigy S38leys ol oGl ouds s
oA ulio d(R) g o o 5 las slooylel wdzgil &S

el 0l (Byme 9 WL ool o 3l 49

Yield (kg.ha'l)

(V) 5o pogaz 30 Wb & HaSS (iege 5 G
ez Sloiebl o RY) oud oo pili3l osd oylal
Glal OF @ysd ialidl 31 50 pusS 380es 5 GSpan O
A5 O & Sred pohw $lp oo gl SGisba Cuwl
IEF 5 100 1OV L ply S ey pude) wd
HBras Ol ez o Stuses Gl Coul oual Cawddy
o8l Sl ylel ©F @osd piali3l 31 5s pusS o,Sles 5
ss bl 53 @il OF Olise 3l puiS oS0kas 650
& ol5e 30 Sleds . Cuwl Hodyd bl ) Cad
Ol G il (h9d) Sllulud il @bl O Cuas
bl 3 31580 5 fege slws paiS 0Sles p Bpac
ade 6l Soatleds ogr dalss (sdipd) bl
eJuS 3,5es Ol G Ol el 5 gyed Al
D)0 3929 deyze 30 63 Ol ez Gl Gk
wlis ColsS 9y3e 30 Wb b @bl OlslaS (lnl
5 0LS 5L3 3l eel) depze (2 LS uel Gl d95 slasl o
9B by kol 63aebyp 5 drals Gl (2gdnl L
3Sdes i pledl oy il dy Cad 3L Gulgay
Wbl Copse wile gob) GlaysSL 4y dtuls puS
b s o513 (Brae Of ez (alS Wl Copde
Coul o 3 lagslow 5 GBI L ohsle 5 Cuode 03y «ZuilS

53 ddhaie 53 (Yield) pusS 3,80es 5 (Viw) (300 O g2 5 (ECiw) @lal O @)ad ol O3 guasidw Giolé -¥ JSs

g S ¢,§31¢S sy (Yield) 5,Sles O &S
Ol gz 5 Ry puisd)owd e » (ECL) @olal
Coll ol pd .Sl JI8D 13 sSosie caws o (V) 80058

1wl (V) dholy Oygods (Y UK dugy)
Yield=a+bEC, +c/V, +dEC, *+e/V, +fEC,/V,, (V)

Oles 5 .z.p Ol

waslllie) i 3blis 53 puiS 3SLas p &bl Ol x5 3 GEpas ez 1Sy



31 dzsm 9039 V B+ o 9de ol T gdee 5l &S
o0 Oylal .l o0 d1aS dolse I Stusess [S3ko sl
IR Wigioe s B Colgy e o &S (NSE) Sl
Yo Byme 9 009y A ddl 70055 b due @ dz ,o S
dzsliz abbe Aol Jawss oud 3590, 3,Sles CB> Hog)
pUS 380es a0 @l ol Cawddy /PO ) 5eS Sus
Db Wgwow Jgd LB & g dtisls L85 EBs dolxe
Ll dolee &85 il /AL +/50 o NSE g b doviliz
Sle /85 30 5 Lo /AL /A o dsilis 0dgy Jsud
yio & dz ;o MAPE 9 MAE glaoyll 0580 Oguwsme
puS 3,8as asd T85> (09 YU ime 4y sl
9 (1) Stuads Lo pd g0 Jdlgs ouds S dolee bawgs
IV 5 AT L plp S50 dsle ) (RY) e o o
S5 dzgil Wlgn oud 4uiS dllee 39y HUADI 9 ol
slos b ) Jpame 3Skas (GBran Of oz 5 Gl O
(¥ 9az) wlé 0591, 518 5 0,S6LS +OVF (45 RMSE

SYVEV A /OF b ply dyids £ a Bg,o dlole ol
dBbe YAIWPAL/E V/AAXY S SYY/RY SRF0-VO
2l 5 Ui oolatl Uas glaoylel 3l dolza ool (b)) &y
oSike Jole ooyl ol .Cawl 0us &1y (¥) Jgds 5o Of
o2 (1) Ogupm Ntwad 2 (MBE) oyl glas
red IEs (RMSE) las Gl pe 5:55ke 5de (R) (s
EdSSle -2 (o 05 (RRMSE) Lhas Ol yo 5:85ke Hid
Sthoyid 5:Sle 9 (MAE) Lhs (3lhoyud .S3ke (NSE)
MAE s RMSE MBE ,:5lis 0359 (MAPE) lhs soys
R oolie 5 (puS 3,50es) L) )30 Fobily s 5
33 MBE 6yl .Cewl doys Oygeds MAPE g RRMSE
3,5das 4y S dlslmn Jaugs puiS 8,Sas )5l Cyg0
0S Wogo 33 9 (+) Cute oylol Gl csyie 55 odal Cawddy
o T Gt 0yl .ogs darlgs (-) e oylel (ol (8391
580835 due 90 ool 31 U9 s doye g ddls I3 +Y B -)
R'L e o oo -Cald dalgs 6500 Cds dolse il

oy dahie o (Yield) (:J.S 3,Sles 9 (Viw) Goras uT oz <(ECiW) kSJl:-?T UT S5 Gavdw Hlogé Syl slo dasin -V Jods=

OS5k oSSke oasld OS5k RENWENES oSl iz o o2
bs ghhowd  @lhewd SRS Gollhs glhsdlue e Olue  gud Swwes
Lhs woyd dSSle - (s
MAE MAPE NSE MBE RRMSE RMSE R r
Fra,s \Y,F LSV 5) VE,Y ove SVe AT

JEedlsieds) $rll OF 635 sl ey 1293 (8 pan Ol o
&S 3l5 3929 e Dygods (fo 2 puies) Gwd A 9 O
20 Ll ous 03l Hlas (F) IS 5o S ol 31 Jols o
¥ Glagysd @l 1y (1) dhly 3l oolitul ogo0 JSb ool (g3l
3 Jeglgie o .Cowl 0396 Glul fo p puiesjwd A 5 0
Ol g2 5 e puind) Gwd O Gilal T G39d S g0
3,Sdas il HlSe 53 mSasie 00+ U deyie ey 3 pas
£SoLS ¥V + Sy clme ol Jawgs puS oud o
A bl OF @9 bl 53 Guizads 092 alys IS 5
dsyie b dlice 3,8Mas Ol a5l Sl o 2 puinn)
ez 4l 0sd wdgl OESe  aSelS YV Limy) L3
bl b dulie 53 45 o093 dlss O CsSasin Y+ 45
D5 ol 519,080 Jawgs Wb 9 609y o AVF d9us (8
(oud aisS Ohae s T 5l pue imy) Cygonlpd 50
b dalss dzlse puS UJS 50 (Azsd LB AL de)e
Sall T 58 Jaal i 55 puiS 0, les rauing 4S635bds
2 esSajie 00t GBpas Of e 9 e (ude) ud A

Dy dalgs S (=,§BL§ Y400 dgds 4o HlSe

FA

Oysody |y (ECe) ddyy dob s )5 dz,S) (V) dhaly
Skl T @r9d glasabl 93 5 bl aas 6 CIs pudtus
dlus 9 3,50 SB35 30 1) (V) (Bpas Of o2 5 (EC,)
aS13 ade Gidisy (S0 S 4 ) s )5 @ dz g
Gras O o2 5 (EC,) sslal O )8 31 5lie I g)9d
Oledbl O9us 5wl (LF) (gl S 53385 Ghles b s
3380 QB! (29l S 3390 13 O3 9d) diwa) (ol 4> BB
Westcot g Ayers) Ciils dalgss 399 deyio s Gygd
Slastelyly 65503131 b 339113 duny o a5 ds adzass (VAAY
S 5 Sdsesldaw Sl O Gisd 5 Bpae T o
oLS wiy Jad Jsb 5o din) 4B Il 398 ik 3l Sdse
D98 dlgS 360,058 oud dsS dslse (JJS ues b g AL
WJyase Cuilogp 5l Ju8 deyie 0,Sas Huess glyp dolze (o
31 90 alal O @oed Gialidl 31 5o ddes 3l a0
B0 5 350as Guyy (Bran Of gz GRalS 1 5o udgs
00l 5 630405 b 9 59l 5o puS CuslS soladl
218 9,8 Jgama (pasine slade ddgs glp 4830 (21 LS
bl Jawgs pusS o,Slee g OBl (V) daly LS L

Veur & oylod piia Jlu

Il dmags 5 OF 4y i



buld d Cod gii S35 L 1) @ill ooy s
3,80as 81 3l il Co e 940 b 9w ploxdl yedyt
Sldslze @aldl )3 WS GySel> Hob bl yd pulS Gu
ez 5 Gkl O @od pululy puiS 5,Sles HunsS Gl
diny 4ol I gyed bl dsles ad Gl Lipae O
G euditun Gygods Jgame 3,Sles 33315 53 1y (ECe)
Ohdigy eeitunnpd Cygods 9,503 IS b 1) O Lol a4
Slaiebly 3 Yl dioy ol Jls gy98 & In) Lade
S B3B8 Il 9) GBpae Of sz 9 il O o9
Wolze 55 pls3 Cygody iably 95 3l 5 035y (LE b (gdd
05 as usging slze 3l 9,35 G tege Hilodd ol
Hras Ol ez 5 Gkl O 6r9d sloielly poluly puiS
BN cJ.S BV RG] a)_sTﬁ Ale =Blge Ho Wlgl e 9 Cawl
G GBrae Ol ez GialS b silal OF rsd pialsdl
OShes (uesd b Juld 50 puS LS soladl 430
I 0seb 5 el b 5 Jgame Cidlay 31 LS dsye
d9d odlatul Jpame asin lube ddgi ¢lp dsyie
O 00 GslES s Olydely 9 Oblopeyy OVIsw o

3 Zewly |y Lo dice)

s
1-Yield Function
2-Inputs
3-Output
4-Leaching Requirement
5-Surface
& Lo

Ol 5.0 coliws B (£l ) 0dliole S (o]
S0 (G OVguame 1) W) (65y9liS delylel A¥aa.T
oladl 9 g3y Aoy Ciglre . ilblsyl 9 Sledsl gy5Ls
(839LES gz Sylis

&LLA Hslopoyy sl pie (L AVAS g0 e
Calize bl puS CuiS s ol ysd I 9
Olides Glo 385 Slided zb (s GuliS ogdS
89S Ghygal 5 Olades Olajle «8)ed

Bble L3I (Ghs 958 (O8E § O3 )u
GialS 5 galaBl gladiyze a3l ) puiS CuiS dsiue
@ 135 (2,8 0leubyd] Gliwl gla-Olu,gd 3o Ol Bpas
Y 0-YY-:(V)0) Ol ol olalS psle

£4

#—ECiw=3dSm-1  =A=ECiw=5dS.m-1  ==ECiw=8 dS.m-1

5000
4500
4000
3500
3000

2500

(=Saie 5 pSslS)eusS o,Sles

2000

1500

T T T T
5000 7000 8000 9000 10000 11000

T
6000

(S 5 sSaiin) § pas Ol o2

Febly b’ puiS 3,8ee Giogha sloloss -V USE
Sl U 8355 il psha 33 3 pae U oo
bﬁmém(ﬁﬁijb/\ja‘ﬂ

pAS 3 8das Glopin € sl 19,00 30 4SS (0l SO
000 03y puS @ bayye (V) S L s (V) daly Jawgs
20 0ud pledl oy Jolite Oldes b g 0 dihie lp
35 Cewl 63gs IFAA-AL 5 WWAV-AA YISV gladle
O Gi5d b 9 YU Sgus ol S gldsyie glaosls
owb 5 Yb d9um 5 Re p uied) Gud A 9 Y i skl
S 5y Sasio V5o 9 PO B34 (Bpae O poxr
IS (=)§9L5 OV B Y0 slod,Sdeas a4y youn 45 009
0599) Shb s 3l ddhie (ol Cusdy (Guizad . Cawl 0ud
Ssysbas 0585 Oslhae (ady Jad Isb 55 Jse slaSu,b
£ 0945 33 Lildlae dihie Yl Guwilys Sl 5:SSke
Sl paS 0,8les ioging (alnll . Cawl 0 ()1S Reslee
Ol o2 5 S5 polie $ln b 5 Ghume bl 5 Byl ol
Lo it 80 5l Wlg e 00d disS 35uo 3l guls 3 pas

S ey 1y odal Cowdds gl b 9 dalSs

S5 douis

S5 5 Bpan Ol poe (S dsllhae (sl (ol B
dihie Ol . Cawl 0393 33 dihais )3 puS 3,8es 3 )bl O
Cadgdomne 5 Jluslis b ag)ll OT 619 Cadgass yo9dle
ol Cawddy gl . Cawl drlge 50 $5y9liS O galie (oS
33 &bl OF Olie 31 pasS 3,S0es 650,50 Gialidl ol
A0 Sgysbdy 9y sy bl 4 Cuwd yed bl
5 Brae Ol oo o Stuses (il OF Gxsd Gl
588 o (g Olias 0, Ues 5 4Bl Gil3dl puiS o,Shes
Bblie 5yliS (Il ol 48, 53 (Spae O gox
IS 5l gl 09 Hlasl 58 Wl ColS 3y90 50 Wb Hedb
wils ligeb] (Lpsdl 3L 5 olS 55 51 esh) desze o

OhlSes 5 .20 Olss=)

waslllie) i 3blis 53 puiS 3SLas p &bl Ol x5 3 GEpas ez 1Sy



ment, 36: 85- 94.

Doorenbos J. and Kassam A.H. 1979. Yield response
to water. Food and Agriculture Organization of
the United Nations (FAO) Irrigation and drainage
Paper No. 33, Rome, Italy.

Doorenbos J. and Pruitt W.O. 1977. Guidelines for
prediction crop water requirements. Food and
Agriculture Organization of the United Nations
(FAO) Irrigation and drainage Paper No. 24,
Rome, Italy.

FAO. 2018. World Food and Agriculture - Statistical
Pocketbook. Food and Agriculture Organization
of the United Nations (FAO), Rome, Italy.

Feddes R.A., Kowalik P.J. and Zaradny H. 1980. Sim-
ulation of field water use and crop yield. Pudoc
(Centre for agricultural publishing and documen-
tation), 143(2): 254-255.

Letey J. and Dinar A. 1986. Simulated crop produc-
tion function for several crops when irrigated with
saline waters. Hilgardia, 54:1-32.

Maas E.V. 1986. Salt tolerance of plants. Journal of
Applied Agricultural Research, 1:12-26

Maas E.V. 1990. Crop salt tolerance. Agricultural Sa-
linity Assessment and Management Monograph,
71: 262-304

Maas E.V. and Hoffman G.J. 1977. Crop salt tolerance
- current assessment. Journal of the Irrigation and
Drainage Division, American Society of Civil En-
gineers, 103(IR2): 115-134.

Munns R. James R.A. 2003. Screening methods for
salinity tolerance: a case study with tetraploid
wheat, Plant and Soil, 253:201-218.

Shroyer J.P., Whitney D. and Peterson D. 1997. Wheat
Production Handbook. K-State Research & Exten-
sion, Manhattan, Kansas.

Van Genochten, M. Th. 1983. Analyzing crop salt tol-
erance data: Model description and user’s manual.
Research report No. 120. U. S. Salinity Lab. Rever-
side, C. A.

Vaux H. J. Jr. and Pruitt W. V. 1983. Crop-water pro-
duction functions, In: Hillel, D. (Ed.). Advances in

irrigation. Vol. 2. Academic Press Inc., NY.

Ghi e Sozebll JRS Y e aiadsn 5 g ol

Slopbiul §3)sLiS des BB 3xsl 10 $390,2 Sl Ss

(u.aT <>J~.S gl &ab D)gT).? 18990 dllae) (lyl oAg;S).g

YEF-Y0R ((P)VA (s y5lisS dseawg 9 slasdl &y pio

586 AE L Gule 9 (GRls oo leyad o (Ohlaallsd

Oslite slagygd 9 S ol & oo dalite L skl

&0 o dcwlie Gl 9 Sz (05 5 4l) puS udss 5

W-AVA(P) WY el pale 5o e glayis . Of 1 s

I 2 (ol ) unl g G G2l czp Olius

ode GulsS @i Oliwl 55 6335LES LT (6390580 i (3945

el 3 gk Lo 3Sy0 OFYA Cod ol 3 (38

YR .00 Oyl 332 89S g9y 9 Uiigal (lidos

CadS @ Gldos oSS VY L3 (Slaas pp Oless

Gl3S «81asleS Gl )3 oslatul 398 LT milin (G)5d)

5 ygal (Olidiod Glojlu 8ysd Oliniod e 3550 (sale

(oudd fiie) (8)sliS guo s
poo pliadle o) W) co 3 o Gl o sl wp Sl
u.aT e.,\.s O,S e M g 0,Sdes Jeusly g3lwd s NYIA

OLS udgs clissSUl dlws) 213 QLS wdgs Oyl s

AY-YO (MW (=)

3508 9 Jgol AYAL .8 Ggwss w8 I3 g olgswliw

Ol 8525 9 @bl Gl aneS Ghliwl gyl oS

Sl Sy

AYAY 2.0 olal 90 qplod cpow ihlim g (LS
G 0S5 sd bl 58 palS wgi olaBl Gy
AVA-VSY (FY-FPN ) cdwss § 63y9LiS sl

AVAY og. 08 Bz 9e (o “peu (ol .8 (LS
Jiods dihie 35 puS G980l Wl @ (i Ousd
AV (YO)F (8))liS wdige Olddas dlos .OB,S

I mlis )58 gohw 9 SRz 151 YA ¢ (rege
YOV (PIVF I gl sy dloxs Oyl

Ayers R.S. and Westcot D.W. 1989. Water quality for
agriculture. Food and Agriculture Organization of
the United Nations (FAO) irrigation and drainage
paper No. 29 Rev.1, Rome, Italy.

Datta K.K. and Dayal B. 2000. Irrigation with poor
quality water: An empirical study of input use eco-
nomic loss and coping strategies. Indian Journal of
Agricultural Economics, 55: 26-37.

Datta K.K., Sharma V.P. and Sharma D.P. 1998. Esti-
mation of a production function for wheat under

saline conditions. Agricultural Water Manage-

Veur & oylod piia Jlu

Il dmags 5 OF 4y i



2022, Vol.8, No.4, Pages 51 to 58
Journal of Water and Sustainable Development

ey
o ¢

OA B3 0 Oilxbio VE++ € 0ylods ptind JLw
Ml dsagi 9 OF 4 83

Article Type: Applied Article

Investigation of Applied Water, Yield and
Water efficiency of Potato Fields in the
Conditions of Farmers in Razavi Khorasan
Province

M. Joleini", M. Karimi’, J. Baghani®

1, 2- Associate professor and Assistant Professor, Khorasan Razavi Ag-
ricultural Research, Education and Extension Organization, AREEO,
Mashhad, Iran. 3- Assistant Professor, Agricultural Engineering Research
Institute, AREEO, Karaj, Iran.

*(Corresponding Author Email: m.jolaini@areeo.ac.ir)
Received: 26-08-2021 Revised: 07-11-2021
Accepted: 09-11-2021 Available Online: 19-03-2022

805 Yy :allie g b

Ol 63905 9 35es (63,35 O o (s
Olwlys Oliwl eyl Jaal i 58 (Suoicuw & 3l30
$94)

"L dlg T es S deswo il daso

Olulys b molie 5 g9laS Siigal 9 Ciliaios S e sboliul 9 Lidls udyids - )
duwgn bl -V Ol gl (5303l 295 9 Uisel «lidss Oleile (S5
539U 955 9 Uiesl (Olidod Olajle sdS §13liS udigs 5 S Olidos
Ol @S

(E-Mail: m.jolaini@areeo.ac.ir «Jgiws 0dius3)*

A ERVEVIVAR 6)§;)L\ éﬂ)u
VR AYIVA i) "t—:)t‘

LA RRVERVES IR E'Ub
AAERVRVVAVAY L):’)i'u 'E..!)U

Abstract

US>

Due to water shortage in the country, improving the ir-
rigation management of potato fields can reduce water
consumption and increase the efficiency of this important
product. For this purpose, it is necessary to have sufficient
and accurate information about the status of applied water
and water efficiency in the conditions of farmers' manage-
ment. Therefore, the amount of applied water, yield, and
water efficiency in the conditions of farmers' management
in two major potato production areas in Razavi Khorasan
province were investigated. The two areas of Fariman and
Torbat Heydariyeh with the highest area of cultivation and
production of potatoes were selected as pilots cities. The
method of irrigation in all fields was the drip method. In
experimental farms, irrigation and agronomic character-
istics, water source and irrigation network characteristics,
required meteorological data, applied water volume, po-
tato yield, and water efficiency in the crop year 2019 were
measured. Also, the volume of water used by farmers was
compared with the estimated irrigation needs based on
meteorological data from 2019 and the last ten years cal-
culated by the Penman-Monteith method. The amount of
applied water based on meteorological data in 2019 was
about 26% and to 10-year statistics was about 15% more.
The results also showed that the volume of applied potato
water in the studied farms varied from 9888 to 14573 m3/
ha and its average was 11885 m’/ha. Potato yield in select-
ed fields varied from 28600 to 60000 kg/ha and the aver-
age was 40399 kg/ha. Water efficiency varied from 2.22 to
5.25 and the average was 3.42 kg/m’.

Keywords: Potato, Applied Water, Yield, Water Efficiency,

Razavi Khorasan Province.
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Abstract

In most practical hydraulic engineering problems, accurate
flow measurements are required. Understanding flow quan-
tities is an important point in water resources management.
Therefore, providing the most appropriate velocity distribu-
tion estimation relation that is consistent with the measure-
ment data has always been of interest to researchers. With
the development of entropy theory, these methods have been
used in a wide range of engineering sciences, including hy-
draulics and fluid mechanics. In the present study, using the
Renyi entropy method, the effective parameter "m" on the
Renyi entropy parameter "G" was investigated and the ve-
locity distribution in a circular pipe in the conditions that
36.2, 50, and 70% of the circular pipe fills. It was estimated at
two points by measuring the velocity at depths (0.1D-0.9D),
(0.2D-0.8D), and (0.3D-0.7D) relative to the water level. In
order to determine the accuracy of estimating the velocity
distribution using the Renyi method, the correlation coeffi-
cient and the root mean square error was used and also to
determine the accuracy of entropy parameters, normalized
root mean square error was used. The results showed that
the Renyi entropy method has high accuracy with observa-
tional data. Also, velocity measurement at depth (0.9D-0.1D)
from the water surface for 36.2, 50, and 70% of the circular
pipe, with the normalized root mean square error to 0.2325,
2.36, and 0.51 respectively, has higher accuracy.

Keywords: Entropy Function Maximization, Velocity Estima-
tion, Lagrange Coefficients, Two-Point Method.
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Abstract 0452

Internal erosion and piping pose major hazards to earth Sl slasw @y ly Gulel Olblse OBy § Gl iolu,d

dams. Experimental method of filter performance evalua- 5Slas byl Galiolel Gigy diS e dloul Gloys ,Siw 9
tion and design method based on criteria with simple pa- 09,5 53 L Slasiehl b oliss palul 53 Gohb gy 9 ikd

rameters are the two main groups of filter selection and de- e s LSl glad 53 7l Lol 5 Ll odas

for the filter of earth dams, despite the apparent simplicity Pl 2529 b (S slodw S 6ln culie sandily
of experimental criteria, has posed important technical and Sz slatiay 3 6ob) dlasd 13 (2,2 slakse el
economic issues for engineers in large numbers of large proj- oold Hl,3 Jlwdige 89) ) Iy oae ©oladl g 8 Liluw
ects. This problem has become larger in situations where the 4 SeSine L 1,319 did,8 Sl oS ol & 50 (JSio (0l el
clay soil is dispersive or suspected of dispersivity because on S > 3 eSS 3l 13 S oo I (o0 S 0393 9,51

the one hand, estimating the true potential of dispersivity oSk LSl L3ls Olise o3l e ooliolis lagiolol sl
is not easy due to the multiplicity of detection tests, and on ) S i i o

sign in earth dams. Determining the appropriate gradation

G940 Slaylizo 3,555 500 Gow ) 9 Cwnd 03l liz

151y oSl Giolud 2k ilé olb ¢lp z2le s &
9 3 lwn Glagandils Glsd] 4y b ius puiwd )

the other hand, the application of few criteria in filter design
prevents erosion of available dispersive soils, usually leading
to the selection of very fine and costly gradation. With this
approach, a no erosion filter test device was made to per- &l Al oialeyl ol8iiws 3,509y (1l b dgd0 Hoie disso 3¥]
form laboratory tests and study the accuracy of the design Sl dsllhas 5 Halliole)] gladgel pledl sl piolu,d
methods. As a case study, by performing basic dispersivity b sdyse dslllane S5 Olgieds o dzslu Lol slagigy gl
experiments on the clay core samples of Bar Neishabour and Gloi dts Sladisé 65y » 3l,Sls 5 b ela ool (aL?Jl
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Bidvaz Esfarayen dams, the degree of dispersivity potential
in these soils was determined. By performing a number of
No Erosion Filter tests, the best grain size of the filter, which
prevents the erosion of the soil of Neishabour Bar Dam at
different pressures, was obtained with an accuracy of 0.1 mm Cwdds sloles +/V CB0 b ogd e ygaldad Hb dw diws Sl
which is different from the filter executed in the dam. Also ) b ioa 0510 (Lo iglds dw 50 99290 ALSL AS Sl

by testing the design criteria and the laboratory method of Sl gl 1d Lobb Calliulel sy 5 Lolb Glaylzs

filter design for the core soil of Bidvaz Esfarayen dam, it was b 5 @0l Osls Wi paseden bl o dw 4

found that there is a big difference in the results of each de- .
210 3925 =ik slaghe) 3l S,

sign method.
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Abstract

Arsenic is a carcinogenic contaminant, and arsenic-con-
taminated drinking water is the major source of exposure
to this hazardous metal. In recent years, the city of Sirjan
has faced the problem of water sources pollution to arsenic
and due to the existence of conventional water treatment
plants in this city, the results of this study can be an im-
portant step to reduce and even eliminate this problem.
In this study, the response surface methodology used to
investigate the effect of pH (7,8,9), turbidity (<1,5,10,15,20
NTU), initial arsenic concentration (50,100,150,200,250
ug/l) and coagulant dose (5,10,15,20,25,30 mg/1) on the re-
sidual arsenic concentration after coagulation and floccu-
lation process using ferric chloride. Synthesis of the tested
samples was performed using the effluent of the treatment
plant. Based on the results, the variables under study fol-
low a quadratic model. The predicted quadratic model for
the behavior of the parameters fits the results well. Inves-
tigation of the interaction effects of variables showed that
the concentration of residual arsenic is greatly affected by
PH so that by increasing it in the study area, the concentra-
tion of arsenic output also increases. This negative effect of
increasing pH can be partially compensated by increasing
turbidity. According to the coefficients of factors in this
model, linear and square effects of pH, the interaction of
pH and turbidity, and the linear effect of coagulant dose
had the greatest effect on residual arsenic concentration.
Taking into consideration of operation conditions, at
pH=3, turbidity=5 N'TU, using 20mg/1 coagulant, reduced
arsenic concentration from 150 pg/l to 3.84 ug/L.

Keywords: Arsenic, coagulation-flocculation, Response

Surface Methodology.

v

8O Yoy dlde g o5

Silwding 30 Zwls d gy 99y 93935 (owy 5
gT 3 M)T Gl Sy Sl J-A-?.T)s

T Cwg bl ) o ¢ L yae duzmo

5 pole 05,5 bolil 5 $335liS Luwdige Wiyl ulid)lS Gammils 3ty -V 5 )
Oyl OloyS (OlayS adusl SIT oSS (uwkiga—id 00N LT Luwkige
(E-Mail: Irandostmo@gmail.com «Jgtus 6l gd)*

VP o/ S NVA 26,85l s
Vo AY/VA 2ylas) go)l

VEeo/20/Y s 28l g &b
VP foN0 iy s

US>

Syl a3 0391 ualil Of 9 ol sloan¥T Sl
Al Sbyhs 318 (ol b 6uS)l3 (2yme 53 Glol mue
Gl @lis (Sogll USin by Oloryaw Ol sl sladl 53
D)late Llsdbal 39279 Ldzgil 5 oub dzlge Sl 4
2 age oS Wlgie Ghaody ool gl Ged Gl po O
LT Ol @ JSie ol 9354 @iye i 5 ialS Sz
$loysSB L3 craly gy Gbey 3l oolatal b s (ol 5
adyl cale (VDN A0+ NTU) C3gaS pH(VAS)
ouiSudmie 393 g (Hg/l OV e N0F o ¥0+) Sy
dw owiledl Sy Cdale 5 (mg/l VeNOY - YON )
S B ey Sou89,0S 3l eolitul b slassl wuTs
Bl-adas 25y Ol 3l eslitl b iulell 3)90 gladigs
Gn D3e Slepsie 18 ols s pelul .0 pled]
0k £99 A3 Jde S (e 958 099 dzyd e SO )
Gl ol Cawddy gl s 295 4 Lajialyly 4y gl 00
Siay] Cale 3l GLis L pustie Jolite OIS1 Gy 0
b aSigysb 4y wibie PH 3L Cos 3L 4o b owiledly
5295 Syl Chale dslllas 990 03945 35 Of i3l
Uil331 b g 6 PH (ial33 Gie 550 5l b iali3) 5
ke laysSs ol po hdzgil wsbe Ol LB CygaS
hs Sl 9 $y9aS 9 pH lde 31 pH e 9 Ghs
owloBly Seatany] ks 55 1) 53 (o R oS amie 39
A=pH ;5 Lils-dibas 3| )00, bl b g3l izl
Siwy] ouSadzie mg/l ¥+ Gpae b NTU 0 &S

8L GialS pg/l Y/AF ao pg/l V0+ 3l dgzg0
Fealy 295 U9y agilwarsd-slas] (Sl g aulS gLl

HomePage: https://jwsd.um.ac.ir

How to cite this article: Mirshahi M. and Irandost M. 2022. Investigation on Efficiency of Response Surface Methodology (RSM) to Optimize Coagulation

Process for Arsenic Removal from Water. Journal of Water and Sustainable Development, 8(4): 77-86. doi: http://dx.doi.org/10.22067/jwsd.v8i4.2108.1072



Silwdzsd 5 b=l Gigy LS Gy 2 Gl slayeSk
Ll Oley pH cod b Olgi o Lad] dlas 31 45 03y138 ,56
YoV OhSes 9 Wang) o,S oylal suuSudsie Cale o
2k job 4 Glojes Cygods oo O LaygiS ol 3le disgy
Anouzla) 5p dalgs 3L )y il disd g slasdl Jogy (1S
¥eoye OhSen 9 Beltran-Heredia V-3 O)5en 3
Wang ¥+ A (Ol)5e 9 Omar ¥+ V¥ ()8 9 Kaboosi

YV Ol o
RosMe el Wiz 5T 55 i giludingy Sbsy 3l oslatul
30 O C85 5 90 33 63b) (s dlge 4 Hd9 1O
G Ol Gigy Gl 55 Grigeas Sl 65 Vb slas Jdody
(VY Ol 9 Mohajeri) 5yl 0929 W yusiie Jslite O3
(RSM) graly dyg) gy wiiles bl el b slagis)
G 30y Lyt dldie Ol 31 YL Glaudgaoms 28) yogile
s Glaysie Ol 3L @ladds @l Giey o2l S e
Cagz 30 Ll Ol 9 (diwly) gruly sk S5 69) dydie
OhlSen 5 Jbz) 2950 B4 diugy guly SO 4 liwd
G3Sr Sy b geuls w9y Uy 58 wslhe Jue S .(1F90
SISl 990 50 BB OleMbl 33,5 pal$ 53 &5 Cewl (CCD)
o giolail 3 (6 Sass b o Giole)] glas O3l g baysie
Bua (Ve 0 Oy g Ahmad) syls | &Y Blassl g (b
S350 WSy b 5 guly 439y 9y 6xSH 4 Giashy ol )
5 3=l anld Gb O ) Sl Bl giludig sehieas

NETNTS DLy

L igy g dlge

1bdigé gilwoslel-

b 5 Grtiw Gladisd 3y oKkl pulide 5o dsllas 3l
plodl Oloyuw O dledibas 5o O ls ) odldtul Bus
S eSasSes Vo e L Uy Sl Syl Jslone
Ol 3 1 pSike Vor e 3ylblinl Jslona 31 oolizl b
O S gl 030990 O 53 (OUT Spe ¢S5 Csla)
Sl Jsloxo (ul 31 Grwlio pomo BY| b 3w slodigs
055 (Sl 31 yslare asllhae (ol 53 .a3ud 4l b O b
lodigs PH oudatl Cagz ol Oliw)] iy OF b iy
cdloys /) ede dewSoyde b 9 Sy, 950 pul )
L LS Syge OyouS ud oslatwl GUT Sy CS& Jgasws
Colw YF Oue & &S wy Sl Jglowe Ulgy ) ool
33 Wy Dyge 0ULS ddsie odke o (el Cedld (5B Wik
5 FeCLy Jgayd b &S 393 woyd ¥ S0,89,8 imgiy o
b 4 S5y e LesS S8 5 pibe Cygo 4

VA

2 & Sl u0) dlwgy 53 39790 (I8 ad S Syl
9 Baskan) uas e LSS |y (Sdse o3le Voo ) i Lol
d97g8 Saiwyl (VN8 (OhSen 9 Parmanik v+V. Pala
Mishra) 550 46 Clwglus) 3 Grads il 1 T 5o
O3 L(Y WY OhSes 9 Mondal ¢v+)Y (Ramaprabhu
05SUsS g1l (tusy (2ylse dlaz 3l s 0V (ol il
9 S (S (L)l (Uid S dilin S WCawsy) Ol
9 (VY Jle 1) Lilas Cliliy Olailw &S ud yxie uas
Sylstial (Voo o 3o ) 50 0] G haos Cblis Glojle
25595500 1+ 4 5l 52 £)55,800 04 311y sl OT 50 Sis]
OhHSen 9 Kong ¥V (3)S8en 9 Hu) wad jialS 3 o
(Y30 ySen s Pio ¥+ 1V

Wyme 33 ol gt Olsisdy Syl @3 0391 aselal O
ol 33 Grgas ilagy shas S SBhs 518 0l b 6,5)),3
OhSes 9 Hu Y+ 10 (3500 9 Pio) 0980 Wgwsme Olg=
3529 Wlgi e HgewliuwS) Sl udiz 5 Saiwyl (Y41
9 idme JBGI 5o el Lrub glaol o Ll wsb asls
(As(ITT) Cacany] 5 AS(V)) Sliw] 3 ol ST Syguods
9 Mondal ¢¥+}\ Ramaprabhu ¢ Mishra) 35 3g=9
665 3 5w (Cadwy]) Hidyb daw Seeany] (Y4 Oy S
Sln Ve s L3 Olallhas 5 0392 (Oliwy]) Gudsb b
.Y+Y Ramaprabhu g Mishra) was_» oLis Iy o
Sy (loawd Slisil Jald Galise $lagigleSS O3S
Lo Qg pass daLdla glsil 9y Wi «Sal b
Sloanld 5 OexudsSIsSs I ((grwlildgil (woSme soul
4i8)S 1,3 oslatal dyge LI 3l Syl Bl 6l So3slow
5 Pio sy W OlSe g Molgora <y« Pala g Baskan) Cul
Sl s ol 53 (Y + V2 OlySed 9 Pramanik <V + 10 (O Se
OIS Blor gy 00 dislids SSS (2 S8 g b3 B 9
L slassl aS gygbds (Y VY OlhSens 9 Mélgora) b e O
Song) 53,5 a0 145+ dad &b Suiwy] Bl ¢l ol glags
Sladiosa )8 Clogw Jdods Gigy ol (Vo8 OlSen 9
dsuwgd Jlo 53 GlaygdS 53 GlodsuS ysbas YU Oleddly 5 ool
OhSen g Molgora sy« +& (3yKen 9 Song) dgi o 03l
31 53 b 308 G pssinstl 5 ol Glacle (VoY
392790 3 6,593 dlga dz )1 wiyls Giludrsd 9 slass) wnl,d
Anouzla) Wyls 1y (i ool Gl gl (98 Jpwdly 45 Coul
Bhatia ¥+« (3,5 g Beltran-Heredia ¥+ + % (O Ke2
9 Franceschi ¥+ +¥ ()5 g Carvalho ¥+ +V )5 9
(YA OB 9 Omar ¥« Y Oy

Veur & oylod piia Jlu

Il dmags 5 OF 4y i



LM B35 53 50 IV Caspw b dBBS ¥ Do dy = pw D]
D udddd 9 dBES )0 y9d Ve Cepw L dABO Vo Sl b uS
Holo Gl AL (395 Jsdoms GHlwtilo 3l puy 4RI Y+ Se

A 5S35l Ladigé 13 6u3Leudl Sl g o +/ FO

iimlol o yb -

9y g9y ) oslaiwl b lasdls x)bT 9 ULMJJLQ)T Sl o=hb
Vlidless 316 ol Gl i plesh 6355 CSye sb 9 gy
PH «)93S «Siwy] ddgl Clale .o o5lazwl Designe Expert
Siwy] Cale g Jitus gloyusin Olgieds 0ULS dbsio 199 3
9 diald s Ol (o) diwnly justio Olgieds 0u3le8l
30 5BNg 9 60 (5SS S Gladsly yo Jdtuws laysio Cﬁh“’
ol 00 0391 (V) Jod=

100wl 9390 Ooljupeds -

Fo pH oSiwd U ladigé pH s,So3lusl (iagsy ool 5o
olSws 3 oslatul by ladigs 0ygaS .ad plosil 11 F-Metrohm
S (655033 gz 9 53 ¥V + *Q-HACH g9 S
Agilent Joe 4 Olo ollwd )l ladigs 5 ouile 3L
L oolawl VY- rAA

Dl piole)l -
(g ) olsil gl 31 SzrsS Joko @l 53 sl toled]
Slad,ls 31 ol jo dS Sl uisds g (WS M) (gilwdzsd
oolaul Lioleyl Byl Olgrsds e 4 3awe Syl g SO
St 9 Olo) ialell g,b 3ub adisé (s3luoslel 3l sy 2550
R0 W ) Oygrods SSlegil JRS SG jl oolaiwl b i

83530 WSy b 6lp Ll pshw 5 St loysie -V Jgde

0 (GHNSUS prhaw
Gl Vb S gub sl
+0l +) =\ -Q
Q A \
Y. VO AR 0 <)
YO Yoo VO ) 0
Y Yo Y- VO \

Gy O 3l 9 Cligd Hgew,S) dolee SO Olgie «Jdtucs
3,5 oolatul diwnly yte polie i

o Oledbl el 5 Gliglell plos) 31 ey Gudod 2l o
Sloysie 5 AT gul oo daly Gilé Gl pod a2y
Ll odds olasw) (Y dly) Jitua

k k k

Y=g+ ;ﬁix[ +ZZf=i+lﬁijxixj+;ﬁiixz tete(p
By « (Lzoys Shiwyl) oud g guly Y O 53 &S
Pii «Jalize SIS Byj ol SIS By ol O9pusS)y 2
Ll 00 odsline glhs € 9 L= e Ol

Jodz S 5l « ol (i)ln Jae Como (L)) Hshiieds
oslatwl odal Cawdds Lalliole)l slaesls Lubyly 5JUT
Slaodls b Jue 3 oael Cawdds gl Wl Cps i
o 5 plodh g bl s 5 ALl Gialedl ¥ aliale)]
A dunlie Jue Jawgs 0ud Giogiu olie b Lol
P GIR dw 5 G 93 Slaylgé B pae 0uiS wisie §ln
A oy JBns Jalse 556 4l

va

ole

A pH

B (NTU) Csy9u8

C (A 5 p558,540) sl S
D (& »eaSohe) ouaxS adsis joo

deulowa (V) dhasly 31 o3lital b Oliuleil shuss b ool 5
.(Y+V+ Kang g TrinhTrin) s¢& 0

N=2"+2K+nc Q)
G5y blas oluss ne 5 Jdtus Glaysie sluss k ol yo &
35 a5yl dsdlan ol 5o 3L 9y90 Glagged] Sluss .l e
il Gialeil V8 Jols a5 (L)ygSe blas) ¥€ .
Sabe Gioleil A Jels &S (gy99w bli3) YK .Y

¥ & gamo 30 S Wil oyl & Jalss aS (635, bld3) ne Y
S plesil 5 o lb Giole)]

zohw (535 Sy sk ey 4 Giagy =k (V) Jsds
(Gl i) aEiole)] gl Ouizmes 5 Jitue Sloysite
D e Oléd )

daless 5 ar328 sl @olel slagisy 02,5905 3 S
SBuiz b ool hs Oam)S) wblisw pole yo aosls
So LT S ool 9 oo Jalsy 95 OgasSy Jalod 53 . Cal
G o> b asl NS,EE Sos sute )3 Wisie e
e diz b SO bl el ) 3380 Gyleds d5d 0

£ g bl 50 oalipee

O 5 Sl Bl g slisil an)3 @iludia 53 gl 0195 G9) 3,208 Gy



(Y+V+ Kang g TrinhTrin) sgd e i =3 60

Jloys 5 (983 L33LaAS gawyS)y 3l oslatul glogp8 i 3l S
1) Laowiledl J3sé (1) IS ol Loowilasdly m3iss 0592
fL?JI 53 il 48 9 (L)) ol Grogien yolie bilde o
30T Gl pasiine €S yebiles a3 e OLis () Slioley]
95 dS w2346 VLS Iy ooy ($e3J et LoowileBls SIS
Jloy Jhexz) logé 5o .0)ls Laouiledl Bolal m1jgs y» CIYs
s Ly 9 Cauly oz d bolas LSoop « (¥ USE) Leowileddls
0383 Joys el Lnowilesdls Jloy maies okimd Olis fssé
o dlowdl o OS] (STl dS Cl lisa () s Lo siloudls
Ole o Stuen Col Jho & o335 =Bly ol
(¥) IS 40 0w oualice yolie 5 Jue Jawgs oud oy
2ol dy S35 0 i polde SSTdS wad e OLES 55
219 5380 s 00 iy ;3lEe ) Sl Jads 9009y =85
010 Giglas

Design-Expert® Software Normal Plot of Residuals
1.0/Sqrt(R1)
Color points by value of
1.0/Sqrt(R1): 00
1 4 5]
0.175927 % a
2> 90 = a
2z a
o 80 o 7
3 70 8
: £
o 50 2
X o
© 30 !
E 20 o
o
N 5
53 ]
a
Il
T T T T T
188 050 008 108 203

Internally Studentized Residuals

loowledl Jloy Jliol ylosé — ¥ JS

Eﬁﬁﬁ}er@ﬁeb&r& Predicted vs. Actual
Color pans bysusel =1

105yrR1Y): R2=0.977
Io.waazr

Predicked

Actual

olie 9 =Bl yuolie (o duolie Hlogé -V UKo
G2 9s5 Syl Ll 0ub Glogia

Coow 9 el

1T 56T 5 Gimledl ¢, -
03)3 (V) Jsue 53 Loyl 3l dole gl 5 Oliglell =lhb
Bl om (2528 dhly SO ol guld el el o0
dolze Cuws p JBilun Glopsia 9 (0038l kSA“M)T chale)
3o 3 oslatul b dolses () . Ol p9d oo $ldlas Wiz
el 00 6391 (V) ddaly o ,=3lg
1/VR=-6.89+1.679A-0.103B+0.021C+0.019D+0.022AB-  (}")
0.003AC-0.0003BC-0.001BD+0.0002CD-0.101A-0.0005D°
G &) 31 Qlisedsl sl ous il Je 9l 9 ariniame
Ll @3 AS 0 o2, (B9 et (Sl (raslin 85 ko
23S oslatul gdde 5 SIS $lae) 3 Olgie sskiie ol 4
o S e pasde ) duie glaodiladl SIS slagbs)
Sy sluEe 50U odelice JIude (s B Olgieds 61iledl

T Sprmseer Residuals vs. Predicted
Color points by eie of e
108 QR 1)
! ) a
i = =
0 R . .
= a
= a @
H
"E oo B i o
3 -]
%, - o s 7 ]
&
E E '] a a
£ s
ET-
T T T T T
[ & s i B
Fredicted &l
TR s Residuals vs. Run
Caor points byralueof e
10SHR1):
I P
=
0.7 .
‘m
&
=
S
2 . A )\ r\ h
: U
2
z
=
E s
£
.
RS RS WA Ll L R LR
E & [ ) =3 B L
Run Number -

e il 5o-laoiledl slageé -l -\ JS
Olisloil plos] syl 30 -0 ¢ odd gy

Veur & oylod piia Jlu

Il dmags 5 OF 4y i



GaBale)l gl 5 $35pe Sy b pusile ¥ Joue
By Jitus gloyusio oylods
owlodl Sl owiSuimie J93  adsl Spw]  CysaS pH okl
(A 2 p59,500) (G pSke) (A 5 p59,5ue)  (NTU)

AVATAS Y- 0- R A )
AWAIN] Y. VO K A Y
\via! Y- VO R A Y
Y/Y Y- VO- A ¥
Y/§4 YO Yoo VO A 0
Y/a8 YO Voo VO A\ 4
\RZAR! VO Yoo VO h) \
\vARS Y- VO K A A
F/IAO YO Voo A A A
Y/af YO Voo 0 A y.
#/Y VO Yoo VO A Wy
Y/V VO Voo [ A VY
AN YO Yoo A h) VY
Y/VV Y- Yo- K A V¥
ANY¥ AR Vo AR A VO
Y/vY Y- VO- K A \F
Vo/0) VO Voo A h) A\
Vo/YY Y- [ \E ). 1 YA
\WV/TYV VO Voo VO h) V4
AN YO Yoo VO h) Y-
YIVY Y- Vo R A Y
\rAg! Y- VO- AR A Yy
VV/O YO Voo VO A Yy
A7AN Y- VO- Y- A y¥
Y/AY? VO Yoo A A Yo
Y/0) v V- ye v vs
vo/44 10 Voo 0 q yv
V/AA Y. VO- AR A YA
AVARAS Vo Voo VO A Y4

\ Yo Yoo 0 A ¥

6L Hlude &5 od Jlisl woyd +/+) S lude-p 0lly 50T gol 31 oolatul b oud (3)ly Jde Cuso
ol 0ol Soadnleds il gl 4 beiye Fovalue  glhs ghu 5o (V) Jsdz sloosls wdegil ud uyp
a4 (JUSw) IS dalss @b 580 Jdo 4 o F-value g (+/+++V) +/+0 3l 7S lade-p c+/+0 3| S
5 Taheriyoun) wib e Jue 13 (299) RILIAS Jslss (YIAY<ON/Y+VY) Jsd= 31 Jol> F-critical 31 ;8,3

.(Y+)4 .Memaripour =3 wlel o9 e OLES Iy Jue (o9 sloixe

A

p Cesilnl 5.0 oalie O 5 Sl Bl g slisil an)3 @iludia 53 gl 0195 G9) 3,208 Gy




S350 Sye b 53 0Wledl Syl Chale Guibyls 5IUT Jgae - ¥ g

Hlade -p F-Value oSl
Prob>F 90 dls
SCVEERA] OV/Y VY R 4nY
<ofeeny V-AOVFS AN
+/YOA V/YAAN o/ VY
N AR VAdted EREIN
<ofee) VVF/VEYA </VFOY
UERELS Y¥/-5YA URARR
<o/ YA/OYOY </~ FA-
<sfvee) OF/FARY <[+VeY
NARY4 V- /FVAY A
UERENS Y¥/IAYNY AR
AR VE/A-Y - <[+ VAY
+/+Q0A YIVYFY AR

RRY

ey

D1 (6,230)1,55 bl oy FIAFY Ol s o 2 b Gidgly
p-value polis 5 ANOVA 3JUT 51 Jols = pelal
Gl Jol ddye 4 0ulely Syl Olsan a5 ad pasedeo
(G2 53) p9d dlpe 9 0uiS Wisin 90 5 PH yusite (Lhs
Cdale 9 pH y9uS 9 pH glayusie Jolite O3 9 pH jukie
399 5 U9aS ¢ ddsl Sl Clale 5 CyguS sl S
dtuoly 0dS Wisie 390 9 sl ;ia.wj chle g ouSudzin
+/+0 31 3855 p-value b ol oo Bl b OIS Golnl ol
35S il (F) dhly Sygo 4o 1y ¥ dhasly
1/VR=-6.89+1.679A+0.019D+0.022AB-0.003AC- (%)

0.0003BC-0.001BD+0.0002CD-0.101A>
Sty Sl 595 530 o ygS ol o rdz g3l
9 PH Jilite Sl pH =50 5 Ghs [ 51 G40 owila 8L
b0 00 Aisie J9d Ghs 3l 9 Oy9uS

gl w9y Jh9)y 9 Lyusie il -
rlots Golb gladus ple 3l 1y gul dsy Gbsy agdl

4=y ¢ sama obyls g
@bl pes Ol
) SIVY Jie
| /Y0 A pH
| ERAYY B &S
\ RN C adsl Syl
| SAROY D swisSadsie hale
) /¥ AB
\ o/~ FA AC
\ /Yy BC
\ AR BD
\ /¥e9 CD
\ /+VA® AY
\ of+of- DY
VY /N8y owile ;3L
s EERNY Al glas
0 < /VAVY Js
+/AVVF R’
</AOAF a3b a3 R
YY/ANOS CBs Colss
SINFY Olyuss o o

o o gl Oladd IS Cod € (RY) und w2
AU Ol ye £ game suiedilis dade Bl Iy Jde Jawss
olis (39 Shi Cawl Olsyyo goaze 4 IS OgaS)
s Caldy 355 o 5 wslhe 939y o 4 S 9 R
Ol)See 3 Noordin) Cawl gy, (48 Jouss RY) Ry b
R’ 9 R sl +/A0AF g </AWF jsolde iagsy (ol 5o (V< +F
b oual Cewdds Lalioleil laosls YU (38155 o Hlis

el oo Jawgs 00 i sloosls
JES e S Girmiw (as s (AP)" CBo CulaS (ol o 09Mle
9 Floz) Cul Ll ¥l g slotums 55 &S Cuul 393y
wasls (V+V Memaripour g Taheriyoun )¥0 (35 Se
30 Juo @YU (HUlg3 wsge (YY/AA) Jue ol 5o Cds ColaS
bl glas Cuws Dygody &S (CV) Ulpusd oo
S50 Ol 04d odalive graly slade 5S0lee dy 00 391
b Joae Ulsie Ghge 30 dade OLEs |y Joe Gde)SS
Loy Vo 3l iy OF Ol i o0 € C3,S (3 53 0o 1,53
Ol 0 @olgting Jae Gl (W0 OSes 9 Jloz) wils

Veur & oylod piia Jlu

AY

Il dmags 5 OF 4y i



C9uS (ols 039dmme SO 50 dgdp G035 Jsle 4
e I 0gde ilwaisd 5 olisil Jas Gialidl el
S A4S slowl dnTd ol 53 |y ledzsd Wlgiie ChygdS &S
b 50 1) (Sarnsl Glads) 6500 Slse @95 udd & (ol
Gy9uS Gl oulplo (Y39 Asadi) djle udd 45 o9

Ll Olnz e B 1) pH i3l e 556 Wilgs o

Cesign-Expend Sotware
Criginal Scale
1.0SgIR1)

k]
1

Xi=A g
W2 =B tr

Achual Factors
T As=130
Crcoa =15

R1

C9uS bl i1 gy du -0 9 s 93 Jlogs -l - F S
10+ adgl Sl Cale 55 0uileBl Sl Cale 95 pH 5
A 3 eSSk 10 0uiiS wdsie 335 5 R 1 p)S9,50e

OIS ) (eS8 Caanyd sl Sio] Sale 9 pH (S ooy
Cewl pasein (0) IS 5o oS jghilen .aibe OysuS b of
0 9 3980 yaie |y 2eys Skl Giolidl pH Giolidl
sl Senl VL glachle 5o 2y Swl Gl
ol a3l 30l Gl 5o o Gialsdl 31 R
2l PH bl 50 R 3 £,55,50e VTN 0uiledl Sy
Sladie b Ay 059,80 Ve adol Syl bale 9 4
chale 9 pH Ol y0 &J p fjg)g.w V+/AN oledl
Sbe e (ol wsge R 055980 Ve adsl St

AY

Sloylogé bawgs (9= 4 Sig ol Designe Expert
Sln Lylogé ol &y 53 25d 0 bl Gusudw 9 Gum19d
o3lazul diunly yute SQ 9 Hitus yuie 99 (o dhly Giolé
Y 9 X sloygoe liwly )0 Jhiwo Gl usio polda . Wigd 0
Sleylagé 30 (Z) diwnly yusia polBe .W3gd (0 03l Livlé
3l Saledy s 4Bl bshs Jle (sasy 9o
Hlade dS Wit Yo X gl ki ) iglate yiolie dbghs
e e Gy du Slaldsd 53 S 0 udsT SluSy Z
Sy 53 9 Blo whw SG buwgs 1556 bghs gle 4 Z
32l 30 00wl Cawdds slaylogé . Wigd e 0315 Giulé Z yeome
Ll 0us 0310 Glis (5 9 0 F) slodSs 5o (34800
oile Al Sy Cals 59,1y pH 5 CoyguS Jaliie ;31 (F) SIS
OALS Wimie 393 9 R 1 59,50 10+ ddsl Syl Cale 5
PH (i3l JS& ddagil amde OLaS A 5 pSke VO
SLC9uS 53 0550 0a3ladl St Cale (ioli3) 4y yorte
Sl PH (2381 b 3V slavcsyguS b duslie 5o 5wl
98 > S ysbds bise iyl 6345 ud b 0wl
013leudl Sy Cale & o A pH (iol38) L NTU ¢ il
was 45 s Bl ali3) VYD & 3 1 0,55,S00 O/0F )
Cale )5 1y el Galydl NTU VO CsygaS 55 pH. ialsdl
D380 sl 29,5 St

Giludisd-slisl w3 5o Satw] Blo Glol slapunslSe
Syl o G Sl puSliaS LSS 10z undlSe (1 Sl
(¥ oud JSis ol slodwSs)us Jled sladow 3 Jslow
3B @ oloe Syl lodisS Jlail i Side oy puusilSo
S5 5 Qo puslBe (V5 udy o o slowS)s uue
logbsy ol Ow 90 Jdbe Sekl 5 5ol o Jalowel GLS3
Wb Glol euslle ©lz cuilSe Pallier dsllae G
YV s OLSes g Pallier)

L (Fe(OH)y) ool wuSsime gladSsls ¢l Jrudly
bl 5o Glply 2sde SR 9 w8l GhalS pH (igl33l
Wbbe e b ghld Clswy g2 5 0unYl oo (il
Sloog o SolilsiS asdls Jdosdy Lle anl s
sz 3 Al b GhId Slgwy 5 Ghe Lb b Sew)
L Coly 9 o3l bl 5o deuSoruse slads Lilél
puslSe ) 3ol Slgwy ©s3 Wiz @y Sl slogs
L Qi Gledsly Gals LYs 3l Wigs e (Bds sul,d Lol
9 O g Pallier dsdlas yo 45 Lould .uisb pH iol3d
Bordoloi) ui eualie 50 OySes 9 Bordoloi dslhe o
YV O Kas g Pallier <V« VY (O)) K
Slwdisd-lisll Jos @ ud p S Sl Glole OyguS
G5 do s ounS imie osle a5k} dibie S,

.o g lilpl 5.0 (aliyme

O 5 Sl Bl g slisil an)3 @iludia 53 gl 0195 G9) 3,208 Gy



Lk Vb ads) Sl Clale & Ghulb 5o (alplo el
Wl oSles p JHse dale SO lgieds OyouS i3l
i GielS 5 wl)3 d9 50 Wige Gilwdisd-slasil

b Sge 0uleBl Sl Olsee

U Gusy dw o946 9 5988 bghs e 3l &S Hshiles
ol 55 0ledly Syl Clale (S Sl paseiie (5)
Syl Cale G ey 5 Gl adsl Sl 5 YU Oy9uS
Cowdds YU adsl Syl 5 5ly 039S Jaal & 55 oile3ly

Design-Experi® Sofware
Crigina Scale
105griRY)
2u
It
X1=Bwr
H2=CAs
Actua Fackors

Aph= 8
D cos=15

Dresign-Epert® Softwars
Origind Scale
10SqrR1)

zn
I1
X1=Bitur
X2=C:hs

Dresign-Exper 1D Software
Origind Scae m
1.05gqr{R1)

1

323
I1

Dicos= 15 2 .

Cresign-Expert® Softwars
Origind Gose
1.05qr{R1)

23
I

Cale ldte )i gus dw -0 9 i 9 Hlogé -l - £ JSs
393 33 ey Sutwl Chle g9y OyeaS 9 alsl Sl
AxlﬁpHgﬂzjﬁfﬁu&.‘o V0 oS Jdsie

Ol O Blaual 13,30, SLlidylS b Sygie 31 e 9
35 0wloBl Sty e g3l J8lm i by g3 letiag galis
o ) dholo dout Aol @l ol 00l 03y (V) Jgue
2B 5Sles . ploxil el dingy Janl 1 55 Giole 50 e
i 0le3l Sl Hlake o (95 3315 Gl 93
Oliole)] 31 Juols 605leBl Siowy] Jlade b Jus Jawgs ouds

Lad e Olés |y

blate 51 s dw -0 9 Gu 90 Hlogé -l - O SIS
395 35 Lzaye Suiwl Cihale 59y PH 5 adsl Sl Clale
NTU 0 &youS 9 5 @fu.l.:a VO ouS ddsie

18 lwdings -
03l b St 3 (810 i Sl 5 9351 oy yolaiods
Soziume Sz Siluding Jl® «silwdisd-sliss] anls 3l
& 0 53 0ilesBly Sl sl (e oS Layiie 3l (S59
R Pl Glaysie &S Gdlge 1O e B 4 (§y9 00 S
2 0lg3a s akise Glags siw wiyIIS e 530 g lwdingy w3
S0y Ollaxdle (58,5, 55 b dsllhae () 50 .S s

Tl e 5 Jhius sloysie diggy p3lde -F Jsue

Gl e Jitue gloyie
(R 2 059,500) 0wiledl Sty Chale (S558)5,05) ousS whsio j9o  dol Sew)] Cale GysuS pH
=3l oud okt iy (& 3 oS o) (A 3 pS9,5s)  (NTU)
Y/AY + Y/VOA Y- VO 0 A

AY

Ver o & olod i Jlu

Sl g 5 OF 4 5



Anouzia A., Abrouki Y., Souabia S., Safi M. and Rhbal
H. 2009. Colour and COD removal of disperse dye
solution by a novel coagulant: application of sta-
tistical design for the optimization and regression
analysis. Journal of Hazardous Materials, 166(2-3):
1302-1306.

Asadi Z. 2019. Investigation of the efficiency of co-
agulation process for ciprofloxacin antibiotic re-
moval from aqueous solution. Journal of health
research in community, 5(1): 38-48.

Baskan M. B. and Pala A. 2010. A statistical experi-
ment design approach for arsenic removal by co-
agulation process using aluminum sulfate. Desali-
nation, 254(1-3): 42-48.

Beltran-Heredia J., Sanchez-Martin J. and G6-
mez-Mufioz M. 2010. New coagulant agents from
tannin extracts: Preliminary optimisation studies.
Chemical Engineering Journal, 162(3): 1019-1025.

Bhatia S., Othman Z. and Ahmad A. L. 2007. Coag-
ulation-flocculation process for POME treatment
using Moringa oleifera seeds extract: optimization
studies. Chemical Engineering Journal, 133(1-3):
205-212.

Bordoloi S., Nath S. K., Gogoi S. and Dutta R. K.
2013. Arsenic and iron removal from groundwater
by oxidation-coagulation at optimized pH: labo-
ratory and field studies. Journal of hazardous ma-
terials, 260: 618-626.

Carvalho G., Delee W., Novais J. and Pinheiro H.
2002. A factorially-designed study of physico-
chemical reactive dye colour removal from simu-
lated cotton textile processing wastewaters. Color-
ation technology, 118(5): 215-219.

Franceschi M., Girou A., Carro-Diaz A., Maurette
M. and Puech-Costes E. 2002. Optimisation of the
coagulation-flocculation process of raw water by
optimal design method. Water research, 36(14):
3561-3572.

Hu C,, Liu H.,, Chen G. and Qu J. 2012. Effect of
aluminum speciation on arsenic removal during
coagulation process. Separation and purification
technology, 86: 35-40.

SS dons

—lisl wuld Siledigy 9 Sledde 4 Gados ool 5o
Blo Cyo S0,8)9,0S ouuSudsin 3 oolaiwl b gHlwdisl
& Gy 230 Slaysie Hu b aislsy OF 3 S
bg1 e Gliale)] G355 Sy psb 9 gruly disy oy awgs
Blite 31 pH xiye 5 hs 3 wb pledl 5 olhb ool 4
L 580 o ouiS wsie J9o Lhs i g OysuS 5 pH
Sl 0l oyt Jude il oulesdl Syl Clale 5o
@l @ /WP Ll GeeSy oo b lasehl s,
OLES gewly 49y sy @ilwdings b B3l odel Cewsdy
b elome 50 S0,809,0S Ay pSGke Yo 2,008 &S ol
s Al PH 3 R 2 p)S9,50e V0 adsl Sl Cale
Ad 5 pSeSe Y/VOA 0uiledl 4y NTU 0yl &ysuS
YIAF+) 0dal Cawdds =815 Hlade & &S dalowl e Syl
CSye gsb 5 gl sy Uiy 9 S0 (G 0 p)S9,Sue
Sy 9 v «Silwdde 33 95 Sl 3550

Sl glis aulyd 5o Jee glajelyl L8,

loyad
OhSas 31 1y 995 310)d8 o S Lol dlie (Bl s

Caz OleyS ol WML 5 Ol S8 35w oKioleyl
Wyld e fﬁLC‘ 6)}.’ sl Sen

1-Response Surface Methodology
2-Central Composit Designe
3-Adequate Precision
&»L:.n

Y40 £ didlye g £ 8 U.ml.u «S ghlosd «g 0 (S
ohy® mlio OB el (s3lwding 53 gl pxhaw g
(MY Mol 9 Ol dle ounly OIS 31 oolitul b
FV-YA

AHMAD A, Ismsil S.and Bhatia S. 2005. Optimiza-

tion of coagulation— flocculation process for palm

oil mill effluent using response surface methodol-

ogy. Environmental science and technology, 39(8):

2828-2834.

£ g il 50 alipee

AO

O 3l Syl Bl g sl w3 Giludigs 55 gl 4355 U9y 3,20 a2



ter by natural and commercialized coagulants us-
ing response surface methodology. Water, air, and
soil pollutio 195(1): 345-352.

PAllier V., Feuilade-Cathalifaud G., Serpaud B. and
Bollinger ].-C. 2010. Effect of organic matter on
arsenic removal during coagulation/flocculation
treatment. Journal of Colloid and Interface Sci-
ence, 342(1): 26-32.

Pio 1., Scarlino A., Bloise E., Mele G., Santoro O., Pa-
store T. and Santoro D. 2015. Efficient removal of
low-arsenic concentrations from drinking water
by combined coagulation and adsorption process-
es. Separation and Purification Technology, 147:
284-291.

Pramanik B. K., Pramanik S. K. and Suja F. 2016. Re-
moval of arsenic and iron removal from drinking
water using coagulation and biological treatment.
Journal of water and health, 14(1): 90-96.

Song S., Lopez-Valdivieso A., Hernandez-Campos D.,
Peng C., MonroyY-Fernandez M. and Razo-Soto I.
2006. Arsenic removal from high-arsenic water by
enhanced coagulation with ferric ions and coarse
calcite. Water research, 40(2): 364-372.

Taheriyoun M. and Memaripour A. 2019. Evaluation
of Coagulation and Flocculation Process in Re-
moval of Heavy Metals from Chemical Wastewater
of Mobarakeh Steel Complex. Journal of Environ-
mental Science and Technology, 21(6): 46-60.

Trinh T. K. and Kang L.-S. 2010. Application of re-
sponse surface method as an experimental design
to optimize coagulation tests. Environmental En-
gineering Research, 15(2): 63-70.

Wang J.-P.,, CHen Y.-Z., Ge X.-W. and Yu H.-Q. 2007.
Optimization of coagulation-flocculation process
for a paper-recycling wastewater treatment using
response surface methodology. Colloids and Sur-
faces A: Physicochemical and Engineering As-

pects, 302(1-3): 204-210.

Kaboosi H., Tabari N. and Samadlouie H. R. 2014.
Optimization of a-amylase production by Bacillus
amyloliquefaciens using response surfaces meth-
odology. Biological Journal of Microorganism,
3(11): 85-97.

Kong Y., Kang J., Shen J., Chen Z. and Fan L. 2017.
Influence of humic acid on the removal of arsenate
and arsenic by ferric chloride: effects of pH, As/
Fe ratio, initial As concentration, and co-existing
solutes. Environmental Science and Pollution Re-
search, 24(3): 2381-2393.

Mishra A. K. and Ramaprabhu S. 2011. Functional-
ized graphene sheets for arsenic removal and de-
salination of sea water. Desalination, 282: 39-45.

Mohajeri S., Aziz H. A., Isa M. H., Zahed M. A. and
Adlan M. N. 2010. Statistical optimization of pro-
cess parameters for landfill leachate treatment us-
ing electro-Fenton technique. Journal of hazard-
ous materials, 176(1-3): 749-758.

Molgora C. C., Dominguez A. M., Avila E. M,
Drogui P. and Buelna G. 2013. Removal of arsenic
from drinking water: a comparative study between
electrocoagulation-microfiltration and chemical
coagulation-microfiltration processes. Separation
and Purification Technology, 118: 645-651.

Mondal P., Bhowmick S., CHatterjee D., Figoli A. and
Van Der Bruggen B. 2013. Remediation of inor-
ganic arsenic in groundwater for safe water supply:
a critical assessment of technological solutions.
Chemosphere, 92(2): 157-170.

Noordin M. Y., Venkatesh V., SHarif S., Elting S. and
Abdullah A. 2004. Application of response sur-
face methodology in describing the performance
of coated carbide tools when turning AISI 1045
steel. Journal of materials processing technology,
145(1): 46-58.

Omar FE. M., Rahman N. N. N. A. and Ahmad A.

2008. COD reduction in semiconductor wastewa-

Veur & oylod piia Jlu

AF

Il dmags 5 OF 4y i



e=_d3

2022, Vol.8, No.4, Pages 87 to 98
Journal of Water and Sustainable Development

»
ey
o ¢

AABAY Oldo Ver s ¢ oylois ‘P““’ Jl
Ml dsagi 9 OF 4 83

Article Type: Applied Article

$9)5 Gigdy dllds ¢ o)
huoe sl Oldes 6,555 4 glaidly
Ol ygeds JS S iyl Ylao 55 (w3

"W gl debld g lgw plus
b @lie 5 @islaS psle oladls (giislaS Uiiesl 5 gmeys 05, sboliul -

(Rliwgy dzwgs g Slblsyl @93 09,5 (5555 Gyzeisld -V .0lpl (HBMe (Oliwyes
Oyl Olossy 08l ¢ 5 ygliS ouslasls

(E-Mail: Savari@asnrukh.ac.ir «Jefus 64w g3)*

A SURVARECR S IF
VR AYIVA clics) @)U

AAARVAS VA DTGRP @)B
VPeo/ N0 iGipdo g,

Abstract

US>

K

This study was conducted with the aim of the Analysis
of the challenges of applying sustainable environmental
operations. The statistical population of the study was all
households of wheat farmers in Khorramabad County
(N = 12500). The sample size was determined using Co-
chran's sampling formula of 240 heads of farmers' house-
holds. The data collection tool was a questionnaire whose
validity was determined by a panel of experts including
faculty members of the Department of Agricultural Ex-
tension and Education, Agricultural Sciences, and Natural
Resources University of Khuzestan, and its reliability for
communication channels and water protection behavior
were confirmed using Cronbach's alpha coefficient and
combined reliability method, respectively. Data analysis
was performed in two sections of descriptive and inferen-
tial statistics by SPSS and Lisrel8.54 software. The results
of this prioritization of the challenges of implementing
sustainable environmental operations based on farmers'
perspectives showed that the most important challenges
in this sector included "inappropriate organizational struc-
ture for effective policy making" and "lack of extension and
training courses”. In addition, the results of factor analysis
classified the known challenges into three factors: educa-
tional and professional challenges, policy and institutional
challenges, and economic and supportive challenges, of
which 42.69% explained the variance of all factors.

Keywords: Sustainable Operations, Wheat Farmers,
Sustainable Development, Factor Analysis, Khor-

ramabad County.
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Abstract

US>

Today, watersheds are severely affected by natural and man-
made stresses, and their ability to recover and adapt to altered
conditions depends on the resilience of watersheds. Therefore,
due to the importance of this issue and the necessity to ex-
plain management models in order to promote resilience in
the country's watersheds, the present paper aims to analyze the
concept, application, and methods of hydrological resilience as-
sessment as one of the resilience dimensions in comprehensive
watershed management. Studies in this field are very limited
worldwide but have an upward trend. Accordingly, the meth-
ods used to evaluate hydrological resilience have so far been
limited to the use of simple compilation methods such as de-
termining the arithmetic mean of some important hydrological
indicators, using the Budyko curve and the Convex model. Bu-
dyko's curve analysis was mostly based on rainfall, evapotrans-
piration, and runoff production. But the convex model is used
by considering the failure thresholds of hydrological indicators
and establishing a relation between the process of long-term
changes and the failure thresholds of indicators. The indicators
used are multitude and have different applications depending
on the hydrological conditions of each watershed. Among the
most important of them can be the ratio of drought index to
runoff, temporal trend and frequency of low and high water
flow;, change in annual water yield, groundwater level, surface
runoff intensity, river enrichment from nutrients, and heavy
metals, forest degradation percentage, soil erosion, sediment
yield, and saline water levels are all the result of the interaction
of other influential environmental factors, such as climatic,
ecological, economic, biophysical and social.

Keywords: Watershed Sustainability, Land Degradation,
Nature-Based Approaches, Index-Based Models, Resource

Management.
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1-Adaptive capacity

2-Resilience

3-Static deviation

4-Dynamic deviation
5-Modified Elasticity

6-Change in peak stream flow
7-Low flow index

8-Frequency and timing of low flow conditions
9-Frequency of peak flow events
10-Change in annual water yield
11-Tolerance

12-Plasticity

13-Ball and cup
14-Socio-hydrological resilience
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Abstract

US>

One of the main problems in urban development is the
increase of impenetrable levels, which leads to an increase
in runoff and the occurrence of urban floods. In this
study, the current situation of floods in the eighth district
of Herat city was investigated using the EPA-SWMM
mathematical model in terms of flooding. Then, six dif-
ferent modes were modeled separately and simultane-
ously in the form of two methods: low-impact develop-
ment of rainwater storage barrels (in two different sizes)
and biological biomass units. The results of this study
showed that by using low-impact development methods,
the negative effects of floods with a return period of 10
years can be reduced by at least 40%. After that, simula-
tion has been done using the flood mitigation reservoir
method. The results showed that the construction of de-
layed reservoirs causes a delay in the peak discharge time
and reduces the peak flood discharge. Also, the use of
flood mitigation reservoir and unit biomass method and
rain barrel method with larger diameter reduces flood-
ing by 80% and the use of unit biomass method and the
smaller diameter barrel method reduces the volume of
urban floods by 75%.

Keywords: Urban Development, Runoff, District 8, Herat
City, SWMM.
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