oo




N

WAY & o)lod sl Jlo Sk dawg g Ol 4y s






) )8 gy abs (slmons " b aS ds pe oo BB sl
4 Bpas Cuow 9 o0 Cgune (38 pole (5059 13 9y il 9
Sl pole (g0 4 jluiel cpl b 9 93,5 o " Sl (sl i3,
2 lidge o glio Cypo (lsis 4 o a2 ol 2930 by
O lie Co e (5059 45" ol gly andl 595 oo 2o 0jg> ]
Oy JU83 408l o0 55 (oinee (dim o B g0jo (509 S 2
SSag) ol glio gadye bl 3 Cudgioe glacdin &
WHloddd e Bpae JyuS jlate &y (S e

<l glie oo pb 4 &5 anl b icls l pre (a5 Ll
sl (stine; & s ] oy o0 0 duaie 4y S el o
(Context) "y lgie cos S o pald ) e a0],6
u"i Ol 9 O oy ) 4S o9 o) Dl oo Ll
sl 01 dr g ol 4 1S y0S >

ol salox jlaimd o S8t |y O o iy ilises (sloailze
(S g sl C8l eolatdl sbo)lidls & ol e badlge
soximd JSb Jolge (gasgacme 3,8 o)Ll cwliw Slilio g Laly)
228 4o "l leSs pla o e ] o ot
S Slagonss (gl (6 pSoranas (iS4 ol (e pllas
S5 (G0 e 990 ol Dgb s Ay Ol @lie s
g2 38l5 O B jmo g oo JU8 )3 La)lid, e ol g (55 IS
Soge @b oo S gl J 8 s oMte o (stin; 0
s o lalidl g ldllas (S8 5 S g5 oo ey s 45 il 4 5
E3050 93 O ol 9 ol 0ile Jsito Ol e8> iy (sdlsio
pldl g 5y prancal WSy jlwdiej 45 20> Cuanl iy I e
Dy Al

2 Spraad g oSl 03 slaojle b cuind ggdse (1l
o e 099 9 o (9 s Jlam el O g o do e
e 2 Ol gaiYole m597 4538 Cugual b dldl j3 9 WFY Jlo
Soig> 4 pogad Ggis gojs | Cupto pllis Mas YA
S e 2 e S it plaS 5l bl A5 090 (o>
@ 4 29 48,8 IS O lia 1 )by 5 (60K 5 (e
S e (5550 3Rl (g0 pllas o o sl 4 Jy 2, o
Uil e el piY el b ogs )3 Cnslyis Mas o>
S bl ol Bpas 2130900 5

2 By daJls ool (b 598 O s Cupde oges N,
latl pllss )3 ()55l Sl o3l 4 a2 g5 (19 adye e
a2 3] sl 2393 195 i (glincie b |y aslito elozl =
o glie jlcilio U5 0 Clguns I EB1) 35 55 )00 550
Caslle § 5ty (clncierimd (8 IS S 45 olus ol iy
Sty (oldpd sl o 5 NS Bpae sl o2 ol 1 (g
a8lio & (il S o (saomis 45 31 o Ol lio Bpuae 1) (s>
bo jl cblas 4 il oy Cdgiue (wlus] pie wheolisS

dﬁo)—n

S S g 4 B o
ST sbotes

b 3 oS oyl o iaid o &y ol &5 Lol a0 0dlgg
B lin o] Jlis 4 4l 38 T sl L3S ¢l
iy 4 a8 oyeb 4wl 4l Ll 15 Ol gasye (ol
O wlio ) (o .ol 00 yomio golie Joos Cud s ol i
Oygeo & (S5 8em (s48 2 ATy o oyl (sadge )3 3925
cud b &lio (ob050 cud bl 4y 09 o dsios a5Vl
solod ozl jobo 4y 09 o aeS Carrying Capacity b Joso
Lb .. 9 uhouw) dLm}Lg ‘u.;L.M)" slalols )’l p.c—] ‘_sj ‘_gLea)’l,g
355 1l daagi slagSl @Bly )3 g el sigubiyios Ul Joxe 5l
B3 o 5 48 ol @5 05 85k U plie oo b 5 L
S @5 JRLL Gdrwg sl odigiinos

slotaly 05 o] 108 5 5| iy Sy o Ol Gpma £33 51
g oo Comadd obigdigdos pld el 4 gy 4 dllus
xaw Ol 50 b sl e bl cub b by cuns
doe ol @il ials a4 e (e SOy b cudy
L K05 (gosiiS Cbymo s Wlgi o 555 o gl b dnles Sy
slasaly 5 (ol Clidlio 398 g 4 4 W8l S 3l oo
o1i3]38 (Suly s nl (g progMe )l JLid 4y oy §
8 piar do » pbican] diie 4 ougiinies O plie 4
zolg> ol Wlg5 o i 48 3945 o (AU eloin]— (eolaidl o
23 )8 2ae5 350

P 8 Gl jorel a4 b osd plsl slaculled gasgorme
"l e utine” s0j> 0 lise |y ol Bilas 5 b
Moo 9 8L Jid 4 Ol @lie (gwtigee 0jg> cpl 13 0,8 sl
S ey (Bl o OB (sasiar wol ia glie (3,5
S50 e (2L 59y eodldl Jolse 8L Ly g s> by
Gy & eylad bl codes o« Slohyd (50593 1> .l 0399
Ceaiold 35 i llis i oo Golane T ] (glnaSicds ¢ lokas
Caows'! <9y :)i.g..) Ey & L’ cé.gl.l.n <9y “Tj @L.,o (ewiihee CM.]L’.‘?
Lol ";j L3

Ciliseo eloagis blas ol (Lol g pe salslas ;S5 sailho Lol
BN b o 8 1505 e 4y b o By g L5 (5 IS5

WAY ¥ o)led sl Jlo

<l

Il drgs g Ol 4y

wsappsclasa g8l e J



15 4 lalio 1308 Ol e plls (gl s il ] oo
oyl 990 il 4 (gduel s & 48 ol ol yomie ool Sal
ollo 8L slacus,d paisie aS 5 deng LSS (ol aSL gy o3
9 bl ol B )3 0 iy poi slvofgp 4 (2S935
S SRS Sy pgl | ColSo (haojnj Sl e i Jolss
sloyls g jl 5 cuSlle 5 4 a2y (g (5> Sl st
)b e ol wlie 5 cilus ¢ i j3 Sse S )Lk

ojayel sy o o poga (o lie (Sl Cundy Clow
iy 3 s ol 4l ol gy al3El el G 5,8 0
el (L 45 (il )50 298 o3 (3 o (il sanl (S XS By
skaie 2 503 (g I g ABUS Cupomny 4 Ol S oo )3 (e
ol 03,Sa) )3 e Mol Ol a8 pllas )3 (2S5 515
o olisS” (63,8 bl Jlio 3 Codasily (srox glio (g 4 lee
Orriete e gl (iloialls g LSS gy ool et
O @b Ol plie JSlmo Cunsg )l 29y slp &S cal Sloldl
w29 9)

@‘Msd)&@ Siojld Glowol Y35 alS 90 9 JluSits
"odas BAS G pan S prel 9 lpde ¢ pdye dilogens
A3loe 58S TG ed ol oSl b BRS Bras 035"
b o )" Slen 5 283" 5" o pie” T S e e
L ReFe sl @l dg) o Bpae & Cill o Sl
Slas (ials las & or (292 dyo bl foul (05 o
(297 By Al e Plite B pas parde 4 4 Cuns (5y905
o3l g B puao (663U Mol pogio 4 aSh " Conlud” (gline 4y &
ol 3L ojlula” g " angy”

085 Gl odas (EAIST Bpas ofg 4 oM Bpas dnsl>
a5 )5 5 cilis Cuenl 5 003 owu Sl
o pn a8 ds gl 3y90 g Alid i L |y bn] ang
oyl jlsled Jid 1) ( pox adyo Claal 3asd wed piew 4
QBuS Sy plad i )Nk Lojly ol Bpae Simy
P 29 Mo & Cows pdye Sl g ba)lidy LCawl diej ol 5o
byiye Jiluws 4 S T (T 30 5 (5,55 4 Ol o
052 9 ol 5By 0113y Sy Bpime ogdedy )l (St Ol 4,
Ol dlel anely S Kbl e (4)13) oy @
b el p3Y ol Gpuas copie (39) juol Caddgn (gl &S Cang,
b ) g 2ol 350 cla 3,55 g bS]

5 pg 0)lod (L ylcd 4l Caon b g (afl 058 9 Jo> 4
& o 48 godo ] ol Aol 03,5 it 15"y lub dswg g O
aclsl 5 Ol wlhe Cumsy due; » idu aBT cos cale
Dl dboul G pae e Kin s

whypaa > (59,0305 ol (SLolis by a3 g o syl jledae
oS Cudyl o ) i il 58 )5 (9> A Budg pas
.wlojy@hﬁ

9 E8le o & dgi  SyeS> pllad (selgie 3 oo 9590 (109
4 ui é’l.m )l LS)IJ)-P)'% u[uol.o.m ;O.JSQ L] uj )I L?’*’l) u;.\.‘!
> ol Gpae | ol @neolisS g8lie iqpm ylsg 5 9o oS
9l sloly cuSlle L pro el lio Joo cud s o 3l i
ok 465,04 dn g pac a8 el o3y IS5 1y €08 ¢ @dlio 5l
3 le ol (Son > g 3b anlgd )15 eletdl cos 1y o e
D9 g )b ol 3:595

013355 Ml o 3 8 St go ol 5g i ol
s 39250 Jolge gm0l &2 0 b o (50570 5 O ()6 s
b e o (Stuly &5 Wlord (gene sla)lS7 g Sl (S JSS
122855 SN 1y panne cpl 5l S 53 059 ol g Cannl 03905 i 1) 00l
Sy pde o Sazo opl S 50 Caol 00)8 o jluws (el

ol Cutosl i

ST S paw 139248 yo

3Ll dnwgi )3 diod )l 2V g Sl cobeS ¢ ornb (oasie O
I el o] Goylae cilisee JIS1 5 & il laygtS elezsl
3Nl B e Cunsj g Calio o655l cubling 9 b
ol o yeuiS )0 b drwgy 3850 0gMedy Cans (5,550 odlo b
dxlan Cudgize b1y dawgi ol 250 a8 WS o b 1) Ol 51 awlio
2 o g S alate 3 gly (53325 oyze & ol Siloee
oyl G g (Sloj cuslis pas cumen 2l 95 59, b e
CMare 5 il b Sedp ol ) ol B)las (1938159, L3,
ol 3 g ly o5 25 el gy 4 gy O el dinej o (gu
o glie Copte Gios car Glo ol g pie 4 oty
1S (6 e 533 23 51l sty ] oS
0318 ol JgBote Lol Ol oo i )3 Jg .5 0
b ol Ololal qeonuio (532580l pas & 90 )3 &S Cendly

s 1lgs 3,y 98 Sl 1y el 0,5 1,
b aglse 1 oSty 5 598 o oA S5 Cmiy sl o
TGy > Sl 5 Spabpo Sinp Ll (e ol
S K 90 audls HaiS > "Gpae p Blywl’ ba

ok g g O 4t

St Ml 5 U 85 e s 5 50pteb cteo (6 yoaliid Sl J



5 OLﬂ WS o plil Sl 095 g 05000 S5 4 oS )00 ¢llbogly
o155 (NGO sl 3,0 (o ylejleo K1) o8 aly loslas Lo sloislg
9 (29248 po e Can (slodalip o lojls (pl S (o IS g oo
w3 e higel (e 41 503,5 dy ) Cl Bree (sl

298> Oliee 5 Q5 iy 9 dng (S 4IS s3I (S ()b ]
29 dng pol ) e (sl aidly lojlos o Sz B o p3ye Jlub
dmags 385 5,55 () b g Conl (SIS dngs ] 86 s (8
g sl (ol @lse (g p3ye &l phy Sl Jloj ol
9 Ly ol 50 abled 8t 355 draly o)l 4y bgsye jgal > (Sinyd
oy oye IS5 lsis 4 Ol Gl e il il S0
0l "aien gy O g dad (el Tt L asitall ple 4 elinld
S e il O i Jo 50 (o885 pye &8 Lo b b 422l e
Kt e 500 b 5 s 305 o 1o &0 g o b &S
9 el g laxe o 0l Ol B (sl 250 Ao 3 30 S )l
@ (2l L (g gt o gy oSOl el 4yl Judno ol 5l 28,
b elodS ko |y o golie g s il o pdye 45 593 (slaarsis
Sy ade Ol oo ol @lie Cuppto 3 o350 Sl IS5 3 25 Lo
03,5 Moy ol dsaogs sl (oloinl it o

Aol 55 (6ol 9 cyam 9 2yl dsldl 0340 Slyou degian (glacudd 3 pe Dguly
W FRCR WO i PTPPES RN

g ..\ul.b 99w 9 uno M)B ‘) QI)‘D)JPA—: ‘(LmuJa.)) C,J}) & u.:Lo) b—
2 lde pye 5 (f saSl illsg) aily pye (355 CuogSs o
Sl 3y 0l 5 oo o o ol S e 500355 i
de gios (glacadd il dg3 alls Lis dguw S8y Ladd g uiled ya> (6,50 ol
Moo el lamem o0 Sy

@) calby 09 SorgS bl > g8 oo o el Jlo Sl i =
) eSS S 42 S Lol ki 9 A5 9 S 9 e
Slodgas shas! la Jgd 395 &S (6,5 shad (gl )5 lan 1,87 13815 3545 05
Mo roS b s 3 do> ST 03 38T,

Qg o0 Byao (55088 iy 3 )9S N Lo AV &S oyl Joub 51—
yllog stay pmaglos lis] ol o 31, oyt e L conlite ey
IS Lo gl oy IS0is el 5 oS JliSTg 0350 (sla IS5 4y 1y (6,8 sl
ol 9 55 Dty U5 o] bl ity 3,5 o i
» ] vJﬁb l) U)UG.J Lgd&*‘os )f] _\J)IAJ ;f*Jﬁf-““’ Lfbua.lsé W) )‘Jfb 4.0.Jo$
o8 sgbilod muly (g 8 0153 gt Sl (KigSe 5 2y pegad
il S lie 2350 3l g 023, Slesiel p3 po dy (glliane s y> M gl
> 93Ul hed 45 y9uiS Ul Al )3 133,88 M 3 ol g Jlo b
5 s o i g oS slastel p 0 el gl oo (e |y o) il

rled J 55 9 o e 350 banogi |y e

oligS cuitosl |

(NGO)3lgipa o slasbo sl puli
SbarwgigoToje> 49

sla> ol 31 (S 4 Wlodw) 4 ol 4 Glaasiio § GLulis)lS" 59,4l
sleg pdpe claiylojles ol 8 lie ) bayre 9 O EMSte (5o
o D95 4o o 4wl a8 canl U] aldbgh claclsd 5 l(NGO)
Olejle (ooges gozme (gl (loll o Jlo lgie 0 V2 o) Jlo pMlel
S )lie g aildbogls olanylS” 5,23 (la o ol b el S dcie Jlo
2045 £330 59 30l (Slamwgy (glvdoli p 13 .S gt dine oyl 1y lacdga
Uiyl g a8 Coles wllbghy (slacylled zugy (sbacunlow j 45" LSgd o
" cloin] dlo g alie 4 ) 4 jgpel a5 SlaylS anly |y alibgly

2y
Sl 4 Sl 55 e o s o 5 303,00 o b 55
35590050 Sl ol )3 (6ol (slog)S (1938l 03,5 s alillogly
SIS STl 4 welor oyl g0l 1) 055U sl le oS

e r

09 yo, 3 3245 giowo S Cid

Cadlig by 5 Copma (19381 jg) by 425 b g o o Canlar Lo
et (55988 5 g oypd Ty Jl i e 4 3l g ol
g0

OB psS Jo 53 (e (6055 (o M (Sixino b M8 o oS sl Jlo—
&b 4Bl (alS (il 9 B2 90,8 oS (e 0 walll oS (L g
D9 0l ly dydo g g0 o )l ko ol 0l

A S 5By Canl degion bo glaciin oy Ar i &S Canle o —
99980 Sl dsgion &) i Culd IS a3 da g Cubd (392 degian
Someysd g oo slioly > (lizmos 5 atlad o ol ple Cppe o ol
Q)fgoéas&ijoaﬁ}lwo&i.wloaﬁwsgﬁwa.\{lﬂf«lal
Ol 0 485 Calo P 4S5 Cyer S po Sl g 9l 95 9 300 55 9
055 b e oilS (o2l o2

Mgl (Spae Ol cuaid g 1S5 g 1) 395 aly 555 S a8 oy b=
da 295 50 903l § 9,95 (St By S I g lgtits piS e
9 (8l (gm) 39800 o o JUasl 3o il & O o g 3y
Sl Simyd S om ol s By Jlo dio iz o (g lncSin 3 4l

WAY ¥ o)led sl Jlo

Il drgs g Ol 4y

kb gner el | S3bo> (500 B

s ol 55,515 e ol iz 5 590l 5 S g o (3l L foje5 0 olai 5T mg s Cyaae> oo J



2015, Vol.1, No.3, Pages 1 to 8
Journal of Water and Sustainable Development

b ard }m
L2 '

ABY Sloio AYAF 333 3 o)l ¢ sl Jlo

ok g g ol 45

Financial and economic evaluation
of wastewater Projects for produc-
ing usable sewage in irrigation and
industry

M. Malekjafarian'*, M.R. mohseni*

1,2- MSc Mathematical Statistics & MSc. Management, Semnan
Province Water and Wastwater Authority, Iran.

*(Corresponding Author Email: malek.malihe@yahoo.com)
Received: 5-8-2014
Accepted: 10-2-2015

sk gl soladl g Jb obj)l
50 ! W8 Clug Wy gl NSl
o g (85 )9UiS

T mxo LS yosme ) b phan Slo aude

Wy o 3yl (i8S g by Hlel syl i)l S a =Y g )

oo il gy oMl g LT S, s

(E-Mail: malek.malihe@yahoo.com « Jstume (g0t o)
AN el gl

AN by ol

Abstract

LRV

Financial and economic analysis of investment consti-
tute an essential part of the decision making process.
In this paper the feasibility of executing wastewater
projects has been assessed using techniques of Engi-
neering Economics including economic and financial
analyses. Primarily, the economic and financial assess-
ments of a specific project in Kalateh-Khij city, with
a population of five thousand, were carried out based
on the information of the city and certain indicators.
Regardless to the external effects, the profitability of
the project was examined for the private sector’s in-
vestment. Since the Net Present Values for two possi-
ble scenarios of using sewage in the agriculture and/
or industry sections with the lowest expected rate of
interest (5%) were negative, the project was not eco-
nomically feasible. Furthermore, the results showed
that the treatment of wastewater for using in irrigation
is more economical than in industry. Since the element
of uncertainty in the incidence of costs and benefits
makes the investors and decision makers doubtful in
using C&B analysis, the sensitivity analysis was ap-
plied by separately changing different discount rates,
unfavorable changes (favorable) of incomes and ex-
penses; and fixed costs (decrease) so as to examine the
effective factors in the economization of the projects.
The results showed that executing this project for larg-
er and more populated cities will be more economical
according to decrease in the capital costs per unit.

Keywords: economic and financial assessment, sensi-
tivity analysis, cost—benefit analysis, wastewater project,
profitability.
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Abstract

daS>

In recent years, more attention has been drawn to deci-
sion-making science in the academic community of the
country and relatively comprehensive research has been
carried out in accordance with choosing the preferred op-
tion in the fields of industry, commerce and trade, mining
etc. However, in the field of water resources development
projects and the need for applying scientific techniques to
decide on the choice of the most suitable and most econom-
ical option for the start of operations, a thorough investiga-
tion has not been done. In the process of development of
water resources, farmers are considered as investor and if an
inappropriate choice is selected, it may have negative conse-
quences resulting from the implementation the project and
it can be more than its positive effects and will led to many
social and political problems. Moreover it is very important
to prioritize national and regional projects due to limitation
of financial resources and the return on investment. There are
unfinished projects in the country and the inability to pro-
vide the necessary funds for the completion of these projects
has led to the prioritization of projects become more import-
ant than before. In this regards using a scientific decision
making method in the level of provinces and even country
is necessary. In this paper by investigating the situation of
irrigation and drainage projects and public participation un-
der the scope of water and power of the Khuzestan province,
the desired indices of authorities and farmers were defined.
then by using “SAW” and “WPM” methods, the rank of each
project was calculated and according to this ranking, the pri-
ority of implementation of each project of the organization
were determined.

Keywords: Multi-Criteria Decision Making models, Priori-
tizing, Public participation, Irrigation and drainage networks,
The Khuzestan province.
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4- Simple Additive Method

5- Weighted product method
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Abstract

daS>

One of the most important strategies for governments
to increase the efficiency of different economic sectors,
including public services such as water, is to protect and
strengthen the private sector. BOT and BOO contracts
are among the most common and popular procedures of
development of participation and investment from pri-
vate sector. In this context, providing a good basis for
the selection of investment projects using a powerful
tool in order to improve the product quality and creating
a qualitative customer-driven system (Quality Function
Development) is very important. Therefore, the use of
multi-criteria decision-making techniques, such as the
similarity of the ideal options is necessary to choose the
ideal investment. In this paper, a new method proposed
to solve the problem of selection of investment proj-
ects by employing a powerful tool to improve product
quality (Fuzzy Quality Function Deployment (F(QFD))
and Fuzzy multi-criteria decision making techniques
(FTOPSIS) and then by considering the factors of risk
and their impact on four important factors of the proj-
ects including: time, cost, scope and quality. Conse-
quently, FQFD was used to calculate the weight of each
risk factor, and then they were ranked by FTOPSIS
algorithm based on the development of infrastructure
projects and assets. Subsequently, we show through a
case study of the proposed method.

Keywords: Build-Operate-Transfer, project risk man-
agement, similarity to the fuzzy ideal option model,
fuzzy quality function development.
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Abstract

According to the reports, industrial livestock activities
have most pernicious and harmful impacts on water re-
sources quality. Livestock activities include cattle breed-
ing, animals feeding, cleaning animals resting sites, the
storage of livestock manure and even abandoned places
for livestock keeping impose large negative effects on
water quality. Such impacts stems from high density or
livestock producing large amounts of waste. The live-
stock population density is not the only factor affecting
the quality of water resources, but also to manage the
collection and disposal of animal waste can also affect
the quality of water resources. As per surveys and field
reconnaissance carried out on Mashhad, in the current
situation, animal waste disposal in most cases is done
in unwise and unsystematic manner (accumulation and
disposal in agricultural land). In general in Mashhad
plain, the main cause of water pollution in the vicinity
of livestock production is incorrect storage of animal
manure so that annually many manure are produced. In
case they enter to aquifer, it will causes most hazardous
pollution. In ingoing study, the vulnerability of Mash-
had Plain Aquifer to pollutants is evaluated and given
importance of groundwater resources in the provision of
drinking water, some solutions to prevent, control and
reduce pollution will be discussed.

Keywords: aquaculture, livestock’s manure, industrial
livestock breeding, poultry industry, water quality
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Abstract NN

In parts of desert regions in our country, groundwater 0ol qio WS iajns o GloysiS 568 blie 5l Sy
is the only source of fresh water and due to geological i pg,S e ( wlid eyl Lo JWd 4 9 A3b o 0y O
formation, the concentration of hexavalent chromium ol gt e @Sl sble o gweips ol )b
in groundwater will reach beyond the allowed limits. Lid pg)S a8 Kool s awsdS eldllae I gyl Sy

Furthermore, previous studies showed that hexavalent Soy 5 9 ol sl 3 by S Syl yats Ky b b

chromium is a cancerous substance for humans and L pg)S Glo adlllas oyl ) 3 5150 lap 3l e

o3litl b (8,1 dus pg)S 4y slol g 4 oy O 5l (281
ool Gup ie g PH Jl (b plsie & (8 )b9> ool (52
Glo Gl 48,8 )18 oy 350 diwanl linlejl o sud,loed
of Fe(Il) injection were investigated. The removal of dgime )3 Febibyd ool o Sl oslizul b (BB A pgS
hexavalent chromium (Cr(VI)) from drinking water Uil L il 38l 4568 o e g 4Bl 01581 YA<pH<A/NV
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toxic for other organisms. In this study the removal
of hexavalent chromium from drinking water using
reclamation method which turns hexavalent chromium

into Cr(II) using Fe(II) as a function of pH and amount

increases the final turbidity of water and it should
be noticed in drinking purposes. On the other hand,
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Abstract

Scouring is the removal of sediment particles
resulted from variations of flow pattern. Local
scour is considered among the reasons of
instability and ultimately failure of bridges.
During the past decades, different methods were
proposed against local scour at bridge piers.
These methods can be broadly classified into
two categories: flow-altering and bed-armoring
methods. Each method can be classified into
different groups based on their shapes and
performances. In this paper, a comprehensive
investigation on the studies of various methods
against local scour, combination methods in
experimental conditions and limitations in field
applications were carried out. Also, suggestions
were presented for further research on selecting
methods for controlling local scour around bridge
piers.

Keywords: scour, bridge pier, local
controlling methods.

scour

¥y

(090 (Sl J S (539, (o) 52
Jr 4l SI,bl

’*YUAMIA:'- W JRVE WY c‘@‘:.w& Oy

oSl ol (wdige 0,5 HLiily 9 o (slaojlo (658D (comdily Loy 4 —Y)
el (53,8 oKL e g5yslS

(E-Mailkhodashenas@ferdowsiumacir « Jgiue o 55)%

AY/AID el s G

AN bl o)

LXVCCY

Wby sl S8 s 30 Ggwy S obele
SIBLL BV 5 (S e ol g o ool | Stwnil
sams Job )3 39500 Jlod 4 by cu 59 cald 55
Ji ol (Kol L ablie ol ilie gl g, S
lgicn s gy onl oM jsb e cusl ond Slaiiy
by g ol Gl s slabyy (S ated 9> 4
ey ol J A 5o 058 mundl ji IS (ilopslia
el aliSe (gloog S 4 LidSles g SO wlul
pogl Sldlas | s (wyp 4 dlio cpl ) Wgd 0
plos 3yl ¢ Saant] b ablio (slabg, gyl 59y 2 0
Shcydgime 5 Cglite il Lulyd ) b,
Slaios gy Shleddy g oad ashy laghy, al2!
) (el Sy sl qanlio gy ol can prie

Gl 00335

S slagbsy o al o Suwds] 1galS” sojlg
S




4l (Std] Caz 4 Rl 7DV Wil jpem g Cuoje 4yl &S
Ao oyl ) Eodg0 Cuadl 4y angi b (VWA p213) 1) &l ypess
ilio by sy (oyp 4 b Al 53 (Stanisl p35l50 oy (o

ol 04 &30y W gy Mo g laCydgizne g odody (il b

l by bug st Glaleyd 5 o5 cl oy (Sl
gy Ao 4 plyz ol & (295 bawgi e dlge Joog
FSE5 Ll by 0,58 (IS gk ] e 292 4 S e
9% Xl )5 LSS b (b e 5 ol J8 OB S
(0 JS8) sl e s agly BT )3 Stais] syl s Lol Jole

doddo

55 Y i ol §) S i e s 0 ool olallas
cow (Sl Slal oMo oS ol Sl oy s
dpdiee el gloj yope oy (pl Dgde o3b) s ie
5 i oM JB Aol 3 g ead JB el Sl
Sl St lal 5 0nd ) Lol 3o bl go g 59
@) 1ib oo o] o8 Glol ble Jy gl o (xdge
ol 598 il ¢ dilaie Cudn 3 ok plol Cligdos (VFAY
Slors  Siwi] Hlod o3game cpl slaly 5l ZFY &5 amd e
s JS olaw 1 a8 amd oo L ool Cawndy Hlol ol pmisans

St oy B 4y Bl i 5 b Sl Gl s -l - S

5 o0t dus (b dlsg 4 Gl &y b el (2l
bwgs oad ploxl lalllas j9pe b pol (3805 )5 b alo b
Oliee 2 il 56 5 e 65 55 (sl sby, ecdlisee cpione

255 o0 ) B sl 0550 (St
o3 5 Sl gby) 0ad o3y (L5 (V) Kb )3 oS £565 (o
S 25 (IS aod Yoz 4 LB Shee g JSB (bl 2 l>
@ Jate Jlog jloslital =V 4l e (Sa55k sbxl =) xed e
1 ooy oles 5 00litol —F sty 4y usze Jylug 51 oz =¥ 4l
2245 00l S 8liSee (clvoged & 3 0ad )53 sl g Pl
(Y+V+ oS ¢ Tafarojnoruz) wlas 3 51,8 cw)y 3590 4l

J aly (Kol (Rals g J,58 sl g,

ak » (St Gl g S35 daie oS oy eres
ORI ey 9 Ol 6N e sbabg) g plxl b
a8 by 6N um sla gy 50 ol s l)d Caoglio
St Lol elde &8 el Ui OB, 5 0g) ol ol
Lol ile polie slagty) ) e G5 il 4l
O it Olabad ¢Sl odldtul i s 9,5 alie
9 0 Bl 4Y (o Clégy jland y slaanS s le
3 Cuoglie ¢S5 wlo K obml b (Ko )55 (slaysulS

WAY ¥ o)led sl Jlo

Il drgs g Ol 4y



Ol s et slaghs) gl =V S

Monca- (slaislos] ) AN & s oyl &8 b j> 0 )38
ey (YooR) o) Ko g da-M

B g pke sladlg) 5l adlaw! -

Ssb 65\.“,)1; dlmd?J 5l ‘_SMMI u;‘;mlf sly 1Y) Qe.l 2
Py slajiel)l gb e odliial b 4l 0,0 > dlwgn w2
Sl ol (o)l oul asl; Jols oy ol 3,Skes 5
Abd El-Razek .cul 59,8 sae ¢ (d) Sai;L lad (X0)cwdYl
S8 agly oS Gloj (dm b o yigg )3 (VoY) hSen
OlS gy dx)d Ve oy Camd Al (9,0 0 (SASL slegil
(o YUSB) 25,8 5,155 7 |y (Sl o

al 8g,5 5l aalew! -

wb dix I SHi kb L glaal jledlatel b 4 g cnl »
Sl (VAAY) S o Vittal 0gu o oolitwl xSo oS jlad b
03 k09,5 IS5 93 53 yiSarS b aw L) 4l S S0l
ol smlie LB (g V) UK ,3 a5 Jsl cdls 5 il LalS
9 (b >Y ) cwl gl Bos 5l oS st (Vb a4l 095 ¢lis)]
i by o pliyw ) ol job 4wl 09,5 pgd Sl 5
Gos 3 il g el ialejl o &S b (K<Y, ) Wb s
ly (Stadl Bos 33,5 odlatwl calisco (claasl il)l g by
0236 b 09,5 (gl (Siwis] JialS Cpioren ol LialS /YA
Y /h e (s b (Suisl g 05 JolS 4y 09,5 51 a8
8l il

Ll o (S05b sl -
335 b ol Jab O35 g 039y (b by ©)a8 g,y (ol 5o
U5 s il e il gl oy o Sl LSA53L 51 by
51 oolatwl sl 55 BIKS sbl : fols g, oyl 5> ol Sl

Bl oy 0 B duge wio ldy jl odlitwl 5 a4l 09,5
Al e

ab o SIS syl -
ol &Sl Slaged des Il b ab > GBI ) eslil
Maise 8ISl o I35 @8l fge b ol
cage O pdaw 005 by S35 B sloo) ()l Y i)
il @l I g9 alolh 4 ynly gy Gl S Sy
29550 (Stuads] Gas (10l a3 g )ltb el b2 Gas
Job 4 (Stwisl als 5> B 5 Sles (VAQY Chiew)
224 o)) Ken g Kumar) o)l (S GBI Cuxdas 9 540
GBls a8 5,8 JE& (W) )l g im i L;Lmui'..:“l.oﬂ
2 Sy 3 pShos ol o S35 Bl &) S g S0
GISE oy g Job Gl b opizmen 2> (St tals
(V++¥),Kan ¢ Heidarpour .ol o ioli8l SG ol)
09,5 3 BSE S 1y ol o Aol g olye Car b
5 2055 auly Gl b a3 aond gl inges o il
rorSlo bboo Rl SIS b bl o Aol uieS
5 Kumar ()2aY) Chiew aluwg 4  Siwiol ialS ao)
D j) oS (V+-R) o Kan 5 Grimaldi 5 (V498) oo

o LBl g (b

J b BLbl dge (Sawi] 58 slagbyy (owsp



0B koS~ B dtegy ot e gm0 a4l SIS -l JSs

@ bl bgy ol 50 b sl ool ¢ (oolasl &1, Ky
el o 105 Bl b g 485 )15 b ) (e ©)90
g ol ol oI5l b bgud o Sl Ges il 4 yxie
sials Sl b e ials  Siwiol Ges da blS aygl; ials
ok 5 s Sliios @l b )15 AP (St Gos
Ol Aol b S 5 B e molial Lol las (VYY)
Ol e Sl g Wb il e (Soedd dapls

(¥ USb) sy 0 a0 pd D &y Siaanidy i

4 & ot Jylaog 31 el -
9 089y owb b 8 (b T i by (megd
Lhgo ol b 4 0ad hate Jolwg dlwg 4 (sl Jai OIS
b e lomio g Aol (IS 5] o3lial ol g o) 45

Al e by

JB 51 ealaa! -
pldl S glyis 4 (V+F) ohlSen 5 Dey by dbsy (i

Gk =z (TR (oo 5 i) S o (8l e -l ¥ S5

2

WAY ¥ o)led sl Jlo

Il drgs g Ol 4y



Lasiw —
odlatwl i al clablze (gly Laliee sl S 4 badsas
Maza dbwy & Olxas g9y ldllas gl 51 (S g o
St 558 el s amio S5l gl s plodl (VASY)
Gos il el Vi) Cud b asis S cuas 2)S odldi]

A TR =Y (K]

&S Cool Qb 0855 Juatio (sboo p 3l (6,500 g9 ( JS W slaally
Fonl & 3908 gt S 5 JS W3 S aomio K, ol
By slaall 5l eslaiwl b b o cuad b Job o Hexe
TV 4 Y5 Ol Ll (gl (Sl o (ial8 Sl ¢ JS
VeV o) Kea 4 Tafarojnoruz) s, 7YY Jils 4

o)lesd & g Wb 59y blo i 1 (V224) Daidi 4 Yano
01S’ Culum 0,125 o mizmad byl 055, aliunl 0aiS colin
Sy S 0)lge0 Byl 50 10 &S W55, und by 3550 CuwdYL o
Ul g o s pdans 4 ¥0 415 L oo 5 (6350s ysk 0
siels oy Ae i (Sadol by ol b &S wishy L
(0 Jsa) M

B Slxio g Lol -

G ey 3908 5 &gy STl (550 o A (olg o 3o
@ sl jla Shicwl lopls bgsh (egae JS5 295 00
ool 35 (glalgi sl sl izl 5 e sy JSC5
(Y hlSan g ta i) Cowl 0

3 (S Bob @xS)NE Cunse 5 oy @ Gk 2l
aly JSge sl ¢ gsb Cwlbus il L pisren (VAQY Chiew)
OS0s Ggbo oo Gl Bl (St Gas a5 5 4l Jl38)
Sts] clbo i drgi g 00 Sts] 15118 35 s o
oS oy (Y- o5 Alabi) ta> ialS clalisde L5 ysb 4 I,
Sl (St 0y (5508 @5 (0 )8y o 5 s
Zarmati) sy go Sl oo s oy (Koo Se 5 4l
4 Gsb jl edlael b (Y++4) ,Ken 5 Moncada-M (V- - ¥
A0l zals dopd Voo |y Siiol Ges b s ply aw bl
Stanin] ialS as )y (Vo - ¥) o)Kea g Mashahir aSJls )
o Zarrati .65, (515 YV 1y 4l 9 ok S5 slen gy
09,5 &9y ) Jhiwe 5 dlwgy sl (36 (Vo2F) oK
dga3 gyt 25y 5 S oI L slaaly

(V+V+ ol,Ken o Tafarojnoruz) 4l 4 Jais slaoys 5 domio alises glgl -0 S

YV

o Bl 5z b

4l S (rge (Sautl S35 slagby (o



L
slagbyy Jl (K Bitws pE g Bytes slaged I odlitl
S yotie cgais | odlil Lol (goss] ol (Suniol S
Al e (Stundl G0 g gl Sud Sl g a4l BLLI L
Chabert alowg & bogesd diwej 1> 03 yinS Siladss gl 51 S
5 ilte 6o S5 5l T s plol (VA08) Engeldinger
g 4 1y Souandis] Gos 9 10,8 ookl )l cusdVb )5 lopeds
i) Boly ials woyd 0 U lageds olols g ol 3 s
Jolse & ablas glageds 3l oolatwl ylosly (VWA ¢ uiwed g
A Cuns (owtin il (il )il ol e I oot
25950 glj g b Jold (lye Slasuie g 4l 4 Cud g o2

(Y224 Hadfield s Melville) s> S b y>
ages yad bl b as oy ol (WAY) ied g o)l mls
ot i e ialS slisde B b & (Siut]
Ly iy sgpy wigy dlold b g b Gl L (Siund]
U 58 lad b sagad g oad (wSe Ky, ol dols ol

o 7 US) amdls (Sl Gos (18l o yide

o 3 Jucio Jolwrg 31 aliw! ¥
&5 b S b 5 )5 Byle b s 4y Juaie Jolg
G5 g 0y omly Ol Rl Llaie 5 (g5ye Y )3 i g
o sl & o) ol Bgd e (Stulsl (1S Cage sl S
loxiao — ¥ sl (clageds ~Y 3 pian (slnoys b i )
L o o o glaBobs BME § GME —F _omdaus 015 gl

GoRowmno §0 g b Oloo —

S gl Q)T obul b a8 witua ool ¢ yxius sloo
Jl (liee 9 Ol Bos g @ig op OIS Cax g
(=5 JSs) w3 sy Ty g

oo o gy Joo Jolis dnoy 3,Slae 55 jigm csloisl
9 Ol dltel )3 oy abols by 2)95 0 dygls 0 o5
39 300 5 o Bl coosVl 51 elols (ol g 250
05) yiuw gy b oy iy 50 6 yRs Olras I eolitul ol
and oo bl V0 Lawgie yobo 4 g ZYF iSTis 1) Sl Gos
.(y234 ¢ Lauchlan)

sbls slo zed -0

Sladgb Y g WS -
Pl 365 (o0 518 il )93 &5 S5 B L (lopls Jalis M
5 oS (35 spionn gy o) 5 (Sl il
5 Singh (o —V JSb)cwl b 5 BMe o slad o ol
Ds=1/0b L 3Me S, 1 onlisl a5 233> Lis (V- + ) o)) Ken
Sl (BME Y I/ glisy) y> a3 )5 w=vb asgbs g
(VoV+ o) Ken g Tafarojnoruz) s’ o dis JolS' jobo &y |,

ilte gl — il -5 S

daw DA Colad Olio —
Aol > S agly S L (gdges (gamio 93 gy il
@ 9y ol (A=Y JS) 855 o 5118 b sVl pasiie
St S35 Cund (D Ol S & e Sloxio (il 5 YL
Dy oo (ol a5 Q)5 a8 el el g o b b wled jd
M] o).6> 2 Gilrans 3 04 .)bul (_5"“09‘ Cgw) (ppred
(V++0) y)Sen o Huang clalllas g8 o opuiias 4y C3l,bol
g2 gy ol oy 4 (Sl (3os (5300 A0 talS 5l (S

WAY ¥ o)led sl Jlo

Il drgs g Ol 4y



(Vo )+ ¢o))Ker ¢ Tafarojnoruz) gladsbs dMe — (o 048" Culin Glodws —dll =Y IS5

15 1505ty Ysane 45 35 o ] (g yob i Sias plab sl
LGS Cuoglie il Cuwd YU 3 dgpge by i plp g0 biles
S dds b Glbl o e S 4 o5 g9 Clialie
5 Juf o Y S (b < ) ele ]

ogbign Jeols (slad g 55 ¥

Flwy mlw ;1 ealiiwl -¥

oS 31 ealasiw! -
by Olge 4 bal BLbl > S gblis by sl
9 4858 awyp D90 93k e bawgs Gl g Jglie
by ool 3 A JSS) sl o &l)) e idgy (slagSl
S slaaily ity b b oS Iy Jy sloaly SlbI L

(VWAY g 9 (shadmo ) (pr S by 03930 gl (e3locidin (56801 —A S

f4

o ldlis g (b

il BLbl noge (Stntil S5 slasbyy (v



Gob xS L (W) o Ken g ir pud A Mi Sl
2l ialS ko3 AY 1y Syl o «BIKS g ape

oS g ydadeds glascbio (gbdgows —

Ol @ oS boolyar pdpdeh (glaxio slagad oS g
bt g slalgl ol (ly (Sl JuS 5 plidl S
gy cpl Wb ool (VAAA) 4, Ken 4 Parker clallas o
Bl i de8 1 055 i bl ;3 72 (oYL 5 Sles

Bk 9 B rRwme Oloio —

5 5y Gls lojen (godlatwl b (WWAY) o) SKed 5 e
o Ve by (Stt] 55 adlos idatis (slo a2l (sl ok
2 bl e oyt (W) ) Ken g olxd oy ialS
@l 5 amio 20 e 5 Gob S L (Sadil o) (os
L3505 453 do > £ 1y sl gl

O 9 Gob -
9 dlwgn whe adeb Sy il (YeoF) ,)Sen o Zarrati
wsbad da yiolojl 13 55,8 ool V5 Of bulps ) cpe Ko
O S dlwy 4 b 9> o g dgy oo sladdlo S5
ORR 4 jomie (pSh g dgn v ok oS S AD odndyy
5hoslatwl a8 Jb ol b culy g gl> 0 Mo £ g O

9D o o |y (St Bas (o & Algy v sl
A Lials b culy g gl> 0 2o YO

JE 9 9P -
Gob plsi il (Sozed Je 3l oalisal b (WWAY) (b yoj o (Jis
390 1y W39, (g 3 b Slbl (Sauisl Ges 59y J
0% LS 5l eolawl &S 5o O] il S OUT s ol )3 dalllas
Stunial 203 Vo B 5 Gl oS5 g 2103 OO Ggbo o>
a3 o el |y

J pan 298 i le) pis cage Cusl (See ¢ S gl UK
gl lal 5 0395 odlisl BB d9250 slady sl 56 ds)
Alwgn w2 sodlg) jloolitwl) dad o 5,8 L3l cod |y b g lub
O Aeold ud dgdue 4 Yl e dacudgase Ko (5D
Ol 2 29290 yolid pluc] dlusg 4 SIS (S35 L bl
2 et 3 4 & i oy sl 5 (5l e b iy,
W) &S @) oyl AlBdg, 09 (Mew 5 YU sl b i
S (o ol 1y (Sl 558 (slo ) 5 S o )8 Sl

b gl S0 5 aalaw! -
g 4 Sl aly Sbod Cond o)y 35 e L U39 cnl
5 Rooney dbuwg & (bg) cnl 298 @) ab o J S
b oo S8 & bl s ploul codidge b (YAYY) Machemeh
Gyl JolS' jgbo a1y sy (St 436 1 2 0 900 S
o (B 4l cod ly 3 (Sl ] (Sos8 0y o 5 235,8

Gl JSw gl -

aclod b slaasly )3 (ol o O S 003 plosil (glo s b
alod bl Jlio )3 5 sl )y 0 syt &35 5 e
el J9 Ob)S Cpmdl g 0kg) b by Rl el s
a5l e LS g e aly JS5 Dol gl o
(Y+ o5 Alabi) 545  Siwaiol os 5

Ogewligh —

Sl 05 )18 s (Y 3 039l glis)) ST IS b 4,
o= 25 558 e 515 25 039 (VL glis)) S5 Bl il
26 oz 4 (YY) o an g JLS1 ol o Sl (Sl
oyl izl (Stadsl (i g2 Qogmeltisd JSS 5 (655)1,8
et 0 pldpe aslod b (59550 Cogmlig |y U5 cp e
Ll alS ao 3 Ae b1y Sl ges g 03,

L g, s 5 -0
Ol )3 (mw cilise (gla (Sg) (lojen (65,0 L by, ol )
04U b)lwl ULMS)J Q’l )I Ls‘a"" & )_,) 5 iRy 39‘:’6" g ]

b 5 SIS -
2l plosl BIKS § Gob oS 5 (59, Slivlejl (1AAY) Chiew
Scusdse ) gk g5 93 9 4l SEL SG S Ll
g gy S Sy (Stunyl IS ) 4 Sglite

u'l')’" dh&g‘bgm 9 WS

JHS g phals diej ) 0l S5 (glaybgy ST &Syl @ d2gi b
o3zl sy g0 a5 4y 00 plol (alSilof] Lulyd ) (Sl
rcudgine g OMSLe b (b slaailisg) 53 i, 3l )]
jlodlatal Jle jobo &y 0y 515 Hla de il a5 aSL ol on
phaie (S 5 33k 5 (o3 Guoy i & s (iSe b9
Sy Codgazme Dbl 4y 0gMe aly Glibl (5 mows (6,515 )l

WAY ¥ o)led sl Jlo

Il drgs g Ol 4y



Sl SBT3 9y e s U 0,5 )5 (o 590
3505 5l |,

(Stut] S50l )3 gy S 5 ey b 4 culie L -
Ol (i 9 BB Sy S ogad )yl oS
bl dabe DV pl 51 o (Sauis] SalS

lailyd i SV e Il > (alSialojl Slalllas odes
Lol el ord pbul aad o F) (Stais] Gos s oS
oS b o)y Lulyd g 035 (Mo &lge 251 3 by Cannbo
3l ol 5o (Sl ShalS (gl gy 86 gy W
Gl layed ol Caonl

aBilojl bl )3 osds plool Glisdiss odes Sl 4 a5 Y
bl Vb Abjp g S8y Bpo piliuns 15 pel (nl & 03g
b (Sl 558 o) syt 9 (Sl @338 (g5l a0
sy s 4 oY cgdse (ST jl eslisl

Abd El-Razek M., Abd El-Motaleb M. and Bayoumy
M. 2003. Scour reduction around bridge piers using
internal openings through the pier. Proc. 30th [AHR
Congress, Thessaloniki, C2,285-292.

Alabi, P.D. 2006. Time development of local scour at a
bridge pier fitted with a collar. Master Degree The-
sis. University of Saskatchewan, Saskatoon, Sas-
katchewan, CA.

Chiew Y.M. 1992. Scour protection at bridge piers. J.
Hydraulic Engng, 118(9): 1260-1269.

Daido A., and Yano S. 1995. Local scour around bridge
piers and its protection with guide wall and slanting
plate and piers surface. Proc. 6th Intl. Symp. River
Sedimentation, New Delhi, India, 1181-1187.

Dey S., Sumer B.M. and Fredsoe J. 2006. Control of
scour at vertical circular piles under waves and cur-
rent. J. Hydraulic Engng, 132(3): 270-279.

Gupta A.K. 1987. Hydrodynamic modification of the
horseshoe vortex at a vertical pier junction with
ground. Phys.Fluids. 30: 1213—-1215.

Huang C.K., TangC.J. and Kuo T.Y. 2005. Use of sur-
face guide panels as pier scour countermeasures. Int.
J. Sediment Res. 20(2): 119-130.

Kumar V., Ranga Raju K.G. and Vittal N. 1999. Reduc-
tion of local scour around bridge piers using slots and
collars. J.Hydraulic Engng, 125(12): 1302-1305.

oY

SR>

lagbyy day (54l 5> (Stutal 00y gy (yods Alio ] >
g 00 plos] (atalojl Cllllas g 0 )y 5 o | allie
390 Slagdyy odes 85 13 bl 3)90 e (e
P58 palie 5 Ol G e o Sl Gl gl 0liz
el Slgice 09y 93 Cnl Jl (o5 5 o0 a3 4 Bl oo st
wol ol & 050 Syl o (Sat] Gos 3 gyt halS
SIS 2 0)Lsl &S gS lon sl (g i UG diejls
olyon (MSdo g aydgizes b Cunl (S0 a9y cnl 1 So 2
bolys & a9 b lacodgize ool (gl 1ol 51 LS &S wil
390 B9y B 353 (swyp 390 (A5 pob 4 g WSy,
boamd ol 365 5l (Sl ials 0 1) 5 Shas o 50 o3kl
b 2)lge (T Slaiod 33,5 o oy 58 Alao 4 425

&b

Studil (10l Bl (slogad SLAYAY o uhad g )]
AFFAYY (FY S g o il ag pii - elailsial s asly

355 gy YA o e il o g0 gl ol Slams o o JLI
4l SLbl (St ade j Gamliisd [ 5 (55058 5l
FAY=YWY A(F)V e (S5 g O cblis cla yimgh i

(P8 g0 e gyl o3 @dljigab b el odljcpmme ez S
slaal (ials )3 Gsb g (§ptune Slxio plyi 36V e
NON=AY PNV S g O il a5 )5 asled b  Lbatase

Sl b bl Glbl s o)y coy aY (slb VAN L pals
&Iy ¢yl yos 09,5 iyl iy 8 0,53 4ol L L oo Dgdore
Ao (w935

oy WA S elowl g o oldlS wp b
Stndil e p BES 5 B3k wa b 250 el
Olyes (swdite (o —ele wpi b wl ) (i
AFAS (MY oigee 835231)

plg b YA g s 03l pmus .3 0dljgobin b e ¢ el
ol Syl Gos S8 )3 Gobo g §pitue i
Ble 9 559liS 0198 g pole dore laly JSi (slailgin
IY-YY(0V)0 SB 5 ol pole b

S5 2 JS 5 Gkl 8B ATAY gp (oloyes 5 p elie
5 pole ailiag) es > b Lkl (Stadsl zes
XN (PN gl i

o oldlis g g (i

J b Skl bge (Sawits] J5S slabyy (owsp



tion to minimize sand-bed scour. J. Hydraulics Div.
ASCE, 103(4): 443-449.

Singh C.P.,, Setia B. and Verma D.V.S. 2001. Col-
lar-sleeve combination as a scour protection device
around a circular pier. Proc. 29th IAHR Congress,
Beijing, Theme D. 202-209.

Tafarojnoruz A., Gaudio R. and Dey S. 2010. Flow- al-
tering countermeasures against scour at bridge piers:
areview. J. Hydraulic Res, 48(4): 441-452.

Vittal N., Kothyari U.C. and Haghighat M. 1994.
Clear-water scour around bridge pier group. J. Hy-
draulic Engng, 120(11): 1309-1318.

Zarrati A.R., Nazariha M. and Mashahir M.B. 2006.
Reductionof local scour in the vicinity of bridge pier
groups using collars and riprap. J. Hydraulic Engng,
132(2): 154-162.

Zarrati A.R., Gholami H. and Mashahir M.B. 2004. Ap-
plicationof collar to control scouring around rectan-
gular bridge piers. J. Hydraulic Res, 42(1): 97-103.

oY

Lauchlan C.S. 1999. Pier scour countermeasures. PhD
Thesis.University of Auckland, Auckland, NZ.

Maza J.A. 1967. Scour in natural channels. Report
114, Department of Civil Engineering, University of
Auckland, Auckland, NZ.

Melville B.W. and Hadfield A.C. 1999. Use of sacrifi-
cial piles as pier scour countermeasures. J. Hydrau-
lic Engng, 125(11): 1221-1224.

Moncada-M A.T., Aguirre-Pe J., Boli'var J.C. and Flores
E.J. 2009. Scour protection of circular bridge piers with
collars and slots. J. Hydraulic Res, 47(1): 119-126.

Odgaard A.J. and Wang Y. 1991. Sediment manage-
ment with submerged vanes 1: Theory. J. Hydraulic
Engng, 117(3): 267-283.

Parker G., Toro-Escobar C., and Voigt R.L. 1998.
Countermeasures to protect bridge piers from scour.
Final Report NCHRP Projec t 24—7. Transportation
Research Board,Washington, DC.

Rooney D.M. and Machemehl J.L. 1977. Using suc-

WAY ¥ o)led sl Jlo

Il drgs g Ol 4y



2015, Vol.1, No.3, Pages 53 to 58
Journal of Water and Sustainable Development

b ard }m
L2 ¢

DALY cloxius AFAF o5 ¥ 0)les o Js) Lo
ok g g ol 45

Evaluation of management strategies
for improving water use efficiency of
wheat under saline conditions
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Abstract

On-farm management practices with the aim of im-
proving Water Use Efficiency (WUE) are among
the practical ways of overcoming the water scarcity
problem. This study aims to investigate ways of im-
plementing agricultural water management in Abark-
ouh region, Yazd province, which mainly deals with
problems such as water scarcity and salinity of soil
and water resources. To this end, the resulting scien-
tific and practical solutions of the research were im-
plemented on two separate wheat fields. The proposed
methods include alternative irrigation techniques, land
leveling, irrigation scheduling (intervals and volumes),
seed density and fertilization. The total applied water
during a full agricultural season, grain yield and water
use efficiency index (the ratio of the product to the wa-
ter consumed) were determined and eventually com-
pared with the control treatment (agricultural land).
The results indicated that the precise application of the
proposed techniques can result in up to 15% decrease
in the irrigation time and 20% increase in WUE. This
could be a practical step towards ensuring sustainable
agricultural production in spite of water scarcity prob-
lems, especially in rural areas, and conserving agricul-
tural inputs, especially water.

Keywords: irrigation method, land leveling, manage-

ment, salinity, drought.
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Abstract

The present study investigates the effects of furrow
compaction rollers on improving furrow irrigation pa-
rameters such as advance time, runoff, deep percola-
tion and irrigation efficiency. This study was conducted
based on rolled, non-rolled (traditional method) and
tractor-wheel-compacted furrow treatments. The site
was located in Mian-doab agriculctural research station,
West Azerbaijan and the study was carried out between
2001-2002. Six rollers were designed and manufactured
in different sizes of three diameters of 25, 40 and 55 cm
and two widths of 12.5 and 15 cm. The evauation was
conducted under three sinkers weighing 25, 50 and 75
kg which were loaded on the rollers. Among the differ-
ent diameter roller treatments, the 55 cm roller had the
highest irrigation efficiency (57.4%) and likewise 15 cm
(55.3%) and 75kg (55.2%) rollers had the highest effi-
ciecy among treatments with different roller widths and
wieghts, respectively. Furthermore, resultes revealed
that the average irrigation efficiency of wheel com-
pacted and non-compacted furrows were respectively
48.9% and 45.4%. According to the results, it can be
concluded that the rollers’ width, diameter and sinkers
have a significant impact on the irrigation parameters
and can improve the irrigation effciency.

Keywords: furrow irrigation, performance evaluation,
irrigation efficiency, furrow firming roller, miandoab.
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Abstract

Rivers are among the most important surface water
resources which have always been of significance
throughout the history of mankind. This significance is
due to human dependence on water for answering his
needs such as agriculture, water transfer, flood control
and water transportation. In the past, it was assumed that
basic measures such as exploiting rivers or managing
floods were only limited to the river engineering where-
as they fell into the river management and reclamation
domain. However, in the modern sense of the word, river
engineering is not much older than 50 to 60 years and
it is considered a relatively new branch of Water Civil
Engineering in our country. This one-dimensional view
of river engineering should be lifted. Before engaging in
the advance levels of this science, experts require suf-
ficient practical knowledge of hydrology, geology and
environment. Each river is unique and it is never wise
to generalize the results of a scientific observation or
experiment to other rivers. The present research refers
to the experiences and guidelines of United States Army
Corps of Engineers (USACE) for educating competent
river engineers in the future and expanding the knowl-
edge of the experts who are engaged in this field.

Key words: River Engineering, USACE, River Corridor,

river management and reclamation.
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Abstract oS>

Groundwater is the main water resource for domestic and Gy 5 5598 Bilae (slp Ol (el ol gt (e
agricultural uses in Iran. So real-time mapping of groundwater Gos pRndy cbadd ags olple b e Glpl jedS

depth can guide to have a proper exploitation of groundwater. alie 5l guons lpope 2 ot P Wlgi e siwejp; o
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This study was conducted to investigate the spatial variability
of depth to groundwater in Barkhar plain in Esfahan using
geostatistical methods. In this regard, the measurements of
groundwater depth between July and November of 2007,
2009 and 2011 belonging to 36 observation wells were used.
Data samples were first checked for any error or mistake then W odlazl g1 05 Wb)’. Slosnlin °l% aals Y8 olaw }‘ oS
the spatial correlation of data was investigated. Groundwater Nuod dg>g pis b 29> ¢ bl covo 5 CutS S 5l

depth values at un-sampled locations were estimated using U9y woi) Ol ies 0Ad gy o3l yo K6

olelomes slabyy Jols odlimal 3)90 (biig) slogsby i
Vslgly b alol (wSe (230js Jhg) 9 Jgere Sm S
were evaluated using the cross-validation technique and Jlize bzl (B9 5l b ybg) dwslie (gly .l 039 ¥ U
Root Mean Square Error (RMSE) and Mean Bias Error ol (RMSE) s Gluye oSk o sbadls o
(MBE) indices. The results showed that IDW2 for July and R059 ey D Ui ol \d,S eslawl (MBE) Uas (3l il
November 2009, IDW4 for July 2011 and OK for all other vy YA ol Lo ole Olﬂ gobo 3 Y Gle b alold LS
cases were the most accurate approaches as they had the D9y 9 WA+ Jlo obe 45 slp ¥ oy b alols S 2350

lowest amounts of RMSE and were close to zero amounts " . e z.
) ) ] 9RMSE )I.\.O.A u;/p.of LmJL»9Lmlp )i)..) dl).g k-iu.’?ﬂ){
of MBE and consequently had the best results in estimation

the interpolation methods including Ordinary Kriging (OK)
and Inverse Distance Weighting (IDW) with distance powers

of 1, 2, 3 and 4. The performances of selected interpolators

339l Oyt 4o )3 bl |y MBE jaio 4y o (5505
IS O s laaiss oo wlanily ) suesp; o Ges

of groundwater depth. The generated maps of groundwater

depth showed that depth to groundwater was lower in the

southeastern parts and higher in the rest of the study region. 2l Bes Gl g ddhie Sydosn ) Ol waw (39 YL

Sl blE s
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12- Mean bias error
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Abstract

According to the current challenges toward low water
use efficiency in agriculture, paying attention to the role
of public participation in order to improve irrigation
efficiency and effectiveness with useful methods and tools is
essential. Hence, approaches such as participatory irrigation
management has been proposed and applied. After the
primary investigation in this study, experiences of irrigation
and agricultural joint-stock company of Mojen—-Shahrood
has been studied as an example of successful management
of irrigation networks in last five decades. Therefore, social,
economic and environmental impacts of the company have
been investigated using qualitative methods and SWOT
analysis. The most important social impacts of the company’s
activities were establishing justice toward water distribution;
regulating water distribution; minimizing offenses and theft
of water; reducing in water conflicts; increasing confidence
in the company; and reducing the immigration rate. In
addition, the main economic effects were: more water use
efficiency; livelihood improvement; orchards development;
increase in lateral activities besides agriculture and
horticulture in the region; creation of job opportunity in the
city. About the environmental impacts, it can be mentioned
that by constructing canals and planting trees and shrubs
on the riverbank, floods have been effectively controlled.
Implementation of cement/stone canals and optimal
distribution of water have reduced flooding and damage to

natural species and forests in the area.

Keywords: management, participatory, social, Mojen.
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Abstract dS>

The most important space for hydrological studies Sygo &5loyin sl llos ol > 4 asxe piake
is called Hozeh and/or Abriz in Persian, which is z. . R TR P e
el b5 55 g (520]) age 4 ()b () 45 05 o0

the same as Watershed in English. The origin of )
iyl g ddes Sl g oKl .l powge Watershed «

meanings for Hozeh and Abriz are not very clear
for technical users yet. This study is intended Ao cpl Caws jasuie JolS b 4 8 o8 6ly
to match technical and literary meanings of

ol il g ases 3l g B e Bk (sl ot
Hozeh and Abriz terms. For this purpose, based sl g ade (@l g (B Slee Gl ln LD

on technical literature and writings in Hydrology, waatS g b sbaidy g gie 4 Sl b jslate (p
physical and geometric characteristics of the sl Asg (o Supd g owiid sla S ol pole

Hozeh, Abriz and watershed terms were evaluated. . P
> 2l gdslofly pooxed 93 ,Lj,l Watershed
In addition, Farsi and English literal dictionaries < ?? ) Pt ?

and related verses and prose were investigated. 59 2 B g ol Bl 4 g end oy oSSl g )l
The results demonstrated that the word "Hozeh" asg o3lg oy LS Sbiyl g owyy doul Gl ol ax g8

checks ag'alrilst the word "Wat“[ershed" properly. For Jie olsic 4 5, Watershed | uslio o JolS geukes
example it is better to use “Hoze e Daryacheh e

N Lam R T .
Urumiyeh” or “Abrize e Daryacheh € Urumiyeh” 9 Mol "dag)l d2l)d jopl a8 5 sl
instead of using “Hoze e Abriz e Daryacheh e "agogyl danlyd ppl" b Maseg)l asbyy ases"CuS 5l

Urumiyeh” g 03]

Keywords: technical and literary terms matching, s>l (ol g (B Slre Gudad 1 g0lS o031y

Abriz, Hozeh, Watershed. . Watershed
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