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EXTENDED ABSTRACT

Introduction: Currently, in Iran with the growth of population and development of the agricultural sector, water
consumption has also increased. Due to the lack of rainfall and droughts and water crisis in recent years, as well
as the country's need for food, special measures should be taken to increase water productivity. The canals of
proper quality water supply, in addition to increasing transfer efficiency, reduce water transfer time and make
easy access to water resources. Analyzing the problems of water supply canals and determining the amount of
water lost in the transfer route can have a positive effect on the quality of canal implementation. Improving
water supply canals leads to the production of more agricultural products and more income and creates
employment in the agricultural sector. Examining the canals of Darab water supply showed that the average
leakage in uncoated canals was 197.7 mm m™ d™*and after applying concrete lining has reduced to 16.3 mm m™
d™. So far, no study has been conducted on the study of water transfer efficiency of the irrigation network in
Khorramabad city, therefore, the purpose of this study is to investigate it and also measure the amount of water
losses, investigate the strengths and weaknesses in the implementation and operation stages and provide
solutions to increase the efficiency of water transfer in the irrigation network of this city.

Methodology: This research was conducted in the spring of 2020 in Khorramabad city. Khorramabad has
several water canals that branch off from rivers and fountains, and a number of these canals were covered by the
Ministry of Energy and Agricultural Jihad. In the present study, a total of 20 water supply canals with a total
length of 18010 m in different areas of the city with trapezoidal and rectangular sections were randomly selected
and examined. The canals were made of stone and mortar with concrete lining each part of these canals has been
implemented based on the allocation of government funds and at different times. In this study, in order to
estimate water losses, the space of canals with a minimum length of 350 meters and more was selected. In total,
17 canals with trapezoidal cross sections and 3 canals with rectangular cross sections were selected and field
measurements were performed based on the input-output flow rate method in them. Water velocity in these
canals was measured using Micro Current Meter. During the velocity measurement and based on previous
coordination with farmers and beneficiaries in the area, no harvesting of water flow was made during certain
selected spaces (input to output) and to increase accuracy, velocity measurements were repeated several times at
each location and the average velocity was selected and recorded. Also, in order to eliminate evaporation losses,
measurements, and calculations were performed in each canal in the early morning and when the evaporation
was zero or insignificant. Finally, by calculating the velocity and measuring the depth, width, and cross-section
according to the existing hydraulic relations, the inlet and outlet flows rate of each canal were determined and
the difference between inlet and outlet flow rates was considered as losses and finally, the water conveyance
efficiency was calculated.

Results and Discussion: Canals with an efficiency of less than 80% are in poor performance. These canals are:
Papi Khaldar Olya, Asgar Abad, Malek Abad, Jamshid Abad, Deh Sefid 1, Deh Sefid 2, Shirkhani, Ziba
Mohammad, Qaleh Sangi, Shah Joob, Bahram Joo, Kian, Zagheh Sofla and the lowest efficiency is related to
the water supply canal of Badeh Abestan. In general, these canals are in the group of low-efficiency channels.
The reasons for the low efficiency in Badeh Abestan canal are overgrown weeds such as algae in the canal route
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and the accumulation of sediments and suspended matter so that more than two-thirds of the canal volume has
been accumulated of sediments and mud and water is flooded out of the canal wall and it rains down on the
downstream river. Other factors include poor execution of masonry and concrete lining in a large part of the
canal route, failure to complete a number of expansion joints, usage of substandard and brittle stones, failure to
perform lining in 400 m of the path (distances between stones was filled with the thin mortar), and the
destruction of parts of the canal route caused by the freezing of water in the winter and the disintegration of the
masonry. At some points along the route, the concrete canal had cracks and crevices through which water
escaped, reducing efficiency. Finally, by observing and examining the study area, in addition to the
aforementioned issues, the main causes of low efficiency in all canals can be mentioned as low quality, an
improper combination of sand and cement, poor lining, improper expansion joints, improper methods of
exploitation and maintenance, water leakage from the entrance valves of farms or ponds and implementation of
canals in consecutive years due to lack of government funding and its implementation by contractors and
various individuals and differences in the quality of implementation and different project supervisors.
Conclusion: The amount of water losses in 20 concrete canals with trapezoidal and rectangular sections in
different areas of Khorramabad city, Lorestan province, was evaluated. According to the obtained values, the
water conveyance efficiency in the canals is between 31.5 to 89.1% per km of the canal length and on average
74.8%. Correspondingly, the amount of total losses in the canals has been obtained between 1.45 to 6.30 m>m™
d™ with an average of 3.56 m>m?d™. The lowest water transfer efficiency is related to the Badeh Abestan canal
with unsuitable maintenance status and equal to 31.5% and the highest efficiency is related to Tagh & Tough
canal equal to 89.1%. Unawareness of operators and their unfamiliarity with the method of maintenance of
canals, non-compliance with the principles of implementation, poor quality of consumable materials,
prolongation of implementation and construction time of canals, weeds growth, cracking, and destruction of
lining concrete are the most important factors of being low water transfer efficiencies. Based on the results of
this study, it is expected that the relevant departments and agencies have reviewed and made special
measurements to improve the efficiency of canal water transfer, control of supervisors and contractors due to the
importance of water, and spending of government funds and training of operators.

Ethical Considerations

Data Availability Statement: The datasets are available upon a reasonable request to the corresponding author.
Funding: This study was conducted without financial support.

Authors’ contribution: Sirous Safarzadeh: Conceptualization, Statistical analysis, Writing -original draft
preparation; Jahangir Abedi-Koupai: Guiding, Manuscript editing, Results control; Maryam Saremi: Article
review, Statistical analysis, Results control; Monir Dehghani: Writing - original draft preparation.

Conflicts of interest: The authors of this article declared no conflict of interest regarding the authorship or
publication of this article.

Acknowledgment: We would like to express our sincere gratitude to the farmers of the mentioned villages for
their cooperation and assistance with the authors of the article.


https://dor.isc.ac/dor/20.1001.1.24235970.1402.11.1.5.1
http://jircsa.ir/article-1-467-en.html

[ Downloaded from jircsair on 2025-12-07 ]

[ DOR: 20.1001.1.24235970.1402.11.1.5.1]

2Lle 5 (g5l a5 G (iigy b GLJUE 3 Of Ol 5 JUIT oty (o 2

@

. ® © I - T
R o ooyl mpec 2lsS SE ;i Rilea ¢ 03l peo g yens

ssirous2015@yah00.com «lpl oblp B by liwl (6559l slea olojlo el olid,lS” )
koupai @cC.iut.ac.ir ! ¢ lodol ¢ ledol no olBiily «(6jy5liS 0aSuisls il pwdige g pole 09,5 bl ¥

m.saremi2008@gmail.com .l «ledol ¢ lgiol ixio olKiils ¢ ¢5ygliS 0Siils «] wdie g pole 09,5 (58 (somiiily ¥
monirdhghani@yah00.com .l 1 able,s b)) ol (55,5l slea Glojlo cis)) ol i ¥

g sl 035 duie zen 5 isliS G5 3 o Cuanl g JIste S JLSis 4 257l
d‘" 33 Db o RS o d)Lj dLmJL»lf Bl ui JLQ..JI OL’"\"]) oy Cuon| (‘_;Jl)o.c dlﬁ’b)ﬁﬂ B
Gl 3blia 5 &M 5 St g ity sl JBIS 51 5,90 Y+ 3 o il g Jlin ool olpee 3eis
o dsmlre 5 o b9y 4 Ol Gl i oglate (ulay 85 )18 o)l 5,00 SLlp 5 s e
L 0Y o W JUS 5o Of Js! olessly jolie el candas gols ol p b sl (9,5 =699
Ll jlade cp 5 i 9 (S Casl odd cyuss JST Jsb 13 duoyd VY/Y lawgio jebody 5 Ao yd AY/A
Far S Sy 3 sy I VEIN i 5oty 5 AN 5 VIV L iy s 4 W JUIS 5 S
15 cxSogto FIY UV 5 b oo 5 ool s 5 b 5 i o3l s JUIS & by iy
Ol ) ST Slal sl pore daJUS 515550 93 50 oyl Sl ol sl 0 dlms 9, 5 @0 20
sla JUK o lal coas julidl caa w0l Gliged ol (3855 ) gl 4 do g b e o0
ste o (555l slea @ )l3g alen 1 bsyd Sla 5l g olSios Lawsgs Iyt sl 5 o]

PV VTR [P0 g - 0] Sl la UK oy

Ao oo,

VEo) g o)l s

VeV Y8 16,5550

ey YAy

Vo) (g8 ¥ thas o L]

18lS sWojly
CedS (JUL (295763959 (2 (0
Il

d)l»] ASW.B = uu.m)% l.: L;LQJLK BEl uT olaly 9 JLO.u‘ OLOJ.J") N .(\\F'Y‘) £ 5@13.&’.) “p c‘_s.o)La “Z c@b}fd.bl.c o cbbl)').éw liw!
MYV (N oyl w2 gl sladilels olle 5

DOI: 20.1001.1.24235970.1402.11.1.5.1

Ol bl xS gshw Gt (ols yossl 1,50

03‘})&4@ P9 :J,:wwo DM? *

ol ety il (g55liS slen ljl syl ulis)lS 2 Sl

AV SFNEY - 1 yal

ssirous2015@yaho0.com : Suig w5 Cow



https://orcid.org/0009-0001-2936-5228
https://orcid.org/0009-0001-2936-5228
https://orcid.org/0000-0002-0316-1366
https://orcid.org/0000-0002-0316-1366
https://orcid.org/0009-0002-0081-068X
https://orcid.org/0009-0002-0081-068X
https://orcid.org/0009-0000-6561-2823
https://orcid.org/0009-0000-6561-2823
https://orcid.org/0009-0000-6561-2823
https://dor.isc.ac/dor/20.1001.1.24235970.1402.11.1.5.1
http://jircsa.ir/article-1-467-en.html

[ Downloaded from jircsair on 2025-12-07 ]

[ DOR: 20.1001.1.24235970.1402.11.1.5.1]

vo e (0 gy b GLJUE )3 of Ol g JUS! ol (o) 2

dodko
@ an g b aS cunl 03,8 oy Lol3l iSu cpl 33 5 Ol B yme ((65ygliS LiSu drwgi g Camen ASy b olpl jelS )5 pols b
b o 508 T JIE ol 5 S Logas o6 b s (slaJBIS 398 sslite T (50 G it (ool Sl
oloj ials el JEsl oty Liolisl pogMe Iy b g o0 Glwpl U 35, o)l pengss g Mo 9 S ¢ o2 sla JLIS
Syol S o, Ol Jlasl ooty il 31 1 o3¢ (oo Mels' Syol (21iE Blge 39S Ol wlie Cudgize g Cumes Linl3)
2 e 6 D15 o JE) e )3 0dd G Ol lie e 5 Glop] B OMSe Jibos g 4528 el (505 olS
5 Jlesl sl 9 P J.,oi)) 9 ‘5)‘)9@5 OY guaste ) i AJy g0 OL»)J s Juls T3] R 4l s JUK d‘)?l CudsS
P9 s (§5)9UiS LS

oleily & oly (Lt Gelod ol s 0 spSelul s il yosld )kl & > Ol i g Jlisl plesly aidos 5
(290 5 (Sllalw) Conl odd duslre doyd Fr lawgio jsbds 5 039 duoyd AV U YY o aSs ) sl JUIS dcgeze jo Jlaul
Pl () iy g 3 (Mo 5 St 5 2) oy o JU |y 258 Slidios Jlgto Jlo 35 b (WA el (1YAD
boopod bl a8 ololy Gaisg (5 b (6 puSojlul aoyd OVNVF i sl JUI )3 5 dops Vo/A i sla JUIS 5 g do )
eloinl g Jaoro ;o (8 (oolaidl o b pde Bl I lesily polie (8,8 )8 addllas g awyp dy50 b Jao 5l eolal
2 s )bl 4 w595 g Jsl ooy 3y9l s b (WWAY o), ISan g waie) 15 35910 doyd VA g AY AY SF SY 5 5
(O)en 5 ol i) M (6 Soilul Aoy AR LAY o ¥ oas s sl JUI ey jdlie aivs opl bt elwl pad pbl opg38
T JU] ol 05 (55 s (BIUS) 3Ly (sln JUE 5 oy (52 (sln JUIS ol gt b iy oo eaio 53
die Slabyy 38 cpl 388 B bi)l g s 209 O (sandiares cuslie gladasls Wopn 5 Saj (b Gl jd
oS Wb el ol mig > w slayes 5l odlatul g a3 @l bl cpl ) @iy g JSl calie ogy bl b ol Grme (5le
bogio & 45 pasudie 35 (o)l 4ed g9y p B b (MY (hlSen g (6)lyred) 28L 565 b dopd ¥ gas Ol
Glali 5 0o yd Y/ sgds e Gl ppaw lade (pl 5l 48"l do )3 £V 305 oid Gl 248 5 Lol sl JUK o sl sl
cuis bawgie lise a5 3l s Clyls plopl Gl JBIS awyp (IYAY o Kon g JSsd ud) Coml 0392 o )d YS/Y gd> s
390 3 @iy facs VIV 4 (i Ghder sl S e g 0392 9y 00 @peste p yacke VAVIV idg eh UK
» HDPE () juoog55 (i b ol Jlasl gla JUIS s O wlal o Jlsl lessly oLyl (0YAY gl g Wiz yals) cul asl ials
/Y bwgio yoba 5 AA/Y LA o b JUK ) ol JGsl ledily polde a8 ol L yle,S g ylre 9,045 d)l...j sl
2 a4l o ) MY lawgio jabdy o WA B Y/Y o UK o IS claly jlade puomen ccal (s (idey j1 YL do)d Vo) o
olwl 3 adbls 5 SB sl U Janl Slsily obs,l (WA (o)) Ken 5 lolyng) Cunl (5ol 15 1o pd +/A Joleo) yioghS
g yubous oyl i )0 2o > AV U yuiialy b o 53 Aoy YA/A 5l acdUS jo sl lessly clyoss dels o8 by lis oyl ;o
OV ) Ken g (soD) Casl lusgs 55 (e by 3 duoyd AT B Slatly yliw o 53 2oy ¥2/2 51 S o JUK 5o
s JUl gj Js! ‘_')Lo_\."l) lwgie &S ol ol ol cudd jd g 4l i sl Juls L;)b)_go).e(g Cumdg g (o b)ilo.c =3
(ohSar 5 Glonl) sl ao > AFIVY g AUSY c A Cs s A JUK 505 g A i8S JUK ) cminn g culS Bl 4 bgy e
Olessly ‘d)\.,,gT o Bpao o ps 5:Ske a8 3l L (S V-0 mlaw 5o yliwjss O‘ST d)lﬁ.ﬂ Al IS o Sas byl (Ve
Kahlown ) ol suoys 8+ g5 b JUIS g55 ol o O @lals oo a5 ol s sl (SB o JUE adlas (V- L gm0
M jd b by @je JUIS aw o ol JUK 5l tewd 13 29y —(639)5 Lhey 4 culd wlali adss 4> (& Kemper, 2004
losily osal Cuwsay s oll 2 ad duglie pulsy g 9 S0 B9y 93 3 Aol 30l ool L g ub (5 pSejll e


https://dor.isc.ac/dor/20.1001.1.24235970.1402.11.1.5.1
http://jircsa.ir/article-1-467-en.html

[ Downloaded from jircsair on 2025-12-07 ]

[ DOR: 20.1001.1.24235970.1402.11.1.5.1]

(VY Y als O o)lad) oy ST ol sailobw \al

(Mawaa & Omran, 2016). ud (yoss by A+/YY 5 AVY- AVIEA QDIVY Cuipdy sy JUK aw o ol JUK o Jlis!
0 Ui gl > SoS whie 0 )bl zib Kl asyie 0 Ol 3,8 lesily g oyl Gl JUK O st flessly b))
Shumye & ) cusl 1oyd DOAY 5 APIYE APV i 4 Y 4 yn o ¥ an (ol sl JUIS o Jlanl le]y 1 SKibe Hlade oS
oL 35 ol @lis A8 (g SuiS (65)5laS Bblie )3 JUIS s ol yeeds 9 (S by S| (gl ) (Singh, 2018
N om 9 2980 Culd 3 Jopd N ialS el il 4Bl o9y Shdgy By b dumllio )3 clpmeads] g (g by S 5 oS 2D
6x503ll (e > (Han et al., 2020). Ll o ialS dopd FA Cuid lie )lponds 9 i (oS 5 idis 3 edlaiwl Jlo dw
Jsb ) of coasls 5 JUS ol 55 o)l il S a8 ol lis biggasl i) (oylel a5 5o Lnall Lol JBIS Jissl clils e
Culs lal a4y basye olo )3 xS o yaeleo VO/AD dgas Jlade oyl 5l &S Casl olo jd CaSogio yaslio VF/+0 390 (yioslS VA/A

(Abuzeid, 2021) cuwl Slab S suop> A% Jolis 45"

o) el 00 plool sblp 3 ol (6ll 45 3 O Jal ekl syt opad 5 eldlllas 55l aS oyl & dagi b
Sl 5 Sbeye g hal Jole 0 0 g had bl oy ol Sl Glize s pSoll jlaion; ian 5 596 Ban b Giios
S Jasl ol (295 —03909 (o2 e 1 Pl Gl g ol ol b > OF Jlasl plasily GRIB Gl ol e,
G55 ol Bl J o 55 3l5e 415 36T 5 JUIS s S Al s izt 5 JUIS JS b 12 5 ytosk a5y 55 L JUlS

BT g 9 25

axllae 3,90 03gax0

@bl 5 4)S )15 oSl Sl dado Spslome 13 3blp 3 s ed (8 plosl dllp Bl yrd 53 9 WA Sl 50 (35
ool g Siiddas bl > yilesd s olwl o auldl Ja5 5l ddlate pl (Y JSWS) Cansl pyo ioglS FYYY dgds  nlino
L} Lglbu] ‘w‘wo Sk sd)")s‘«.f»s Jxluno Lfol)] dbb O (\Y‘Vc\ ch)J).C) .)94»@ S guo Dy u9lo)ow ‘03’9)‘:.@1 rol)fywlf
S OYg5 pyoie &5 Cul yio o YAY 3bla 3 ol s (S50 bwgie ol olgld cladais § o3l claailidg, wussS
29 0dd @3y 3yb g Jlod lacaa 4 S b pliw el cpl 3 lp glod w300 &) e Blol 9 e 9 b o Jad 5>
Dgdioe jp)S b Jaine 0 9 Cgix slapne

vl wor e t AT 780 N LSO AN/ r O
¥ Aok A A o a5 N
re'e.t LAt O
ety rer.’ 4;
ey -”m — e
s S
5 g S )
e 7 S L
{:] ‘ s 7 |y
A .
SlangS .
ey K“\\ roy
e w'
et e
-
A\l A . .
fv‘..' T EvCrS ut..' FACY AR n!.-' mort et o
40 0 40 80 120 Kilometers

i) sl 53 3Ll 3 (law spend (1 ldl pix CpnBgn — ) JSS
Figure 1- Geographical location of Khorramabad city in Lorestan province


https://dor.isc.ac/dor/20.1001.1.24235970.1402.11.1.5.1
http://jircsa.ir/article-1-467-en.html

[ Downloaded from jircsair on 2025-12-07 ]

[ DOR: 20.1001.1.24235970.1402.11.1.5.1]

vy e (0 gy b GLJUE )3 of Ol g JUS! ol (o) 2

S5 ob9)
5 950 Oylig bawgr U cpl 5l (oolawd 5 Mg o caniiio rdains 5 aiBDg, &S Cuwl (gdaxi0 oyl ] sla UK glylo oblp 5
dblio b b o calises sblio )3 yio VAV Jgb 4 laes bl JUIS Yo sliw pols suivs )5 ilors )b jiuder (65y9LiS sl
I oy oS 0392 (V) (i by b Mo g Siaw g5 5l Iy JUIS - 0238,57 )13 (g 3590 9 505 QL] Jubate 5 adijod
bl 5l Yaare L JUIS j> b, ,5'a dlge g pdlas .Lloids 1] Solate (slacylo; o g (Jgo el janass bl p UK )
WS gy p il sloailisg) I 35 ol SV Ol el aolio sl 0 el (] 4 035 L ofgy sl sl dore
g At _oawlio cod (o) oad Il sla JUIS don .ol golhas g cavlio cuiS (ol b JUIS ) O 095 o ags b g acl;
Lol (5yslis sl @yljs chloel Jowo 5l UK cpl (salS g o Cogmzmo ¥ 5 ¥ s )d sla LI 53 (sibppuds L ]
g 4l Gawass alloel e bl p 5 aBlis loj 3 U 5l el o 5l Lolgs Vo clylae! 35S Judoas a5 Wlosds
SO S cdlus 3 s Cpends g 03g glate 55 yllas Jelge pl pogMe ol sud andle il e g oyl bawes
Do o 00d JFolae calw g n] cuas ( JUK

st Bl (gl pe Jos dw & lsien 1) olS Alusghs Bpas Jore U g | gy 5 S5 olel 4Sd G o T eS
S JUS ST BY 5 ) a2ys ol (slaJUIS elugey o 51 ol €8 Js Jac candls 450 cdas 3 3,05 5 i ol
30 5 o 48 Jme U (gl o) ¥ a2ps o US 5 (@259 o JUB) ¥ a3 sla U 0 o &8 o mjgs Jos ¥ a2
o5 (U5 olioed) 5 3550 SlaJUIS )3 ol ol aloger Bpume Joo b5 o5 add ST oo 1 ] 28 o303
JUS Sl lion om d3dimn 42550 3y T e J oy 2BSS Juolsh 13 5 00 plocl dniy b g, jl lostinnn (5,
by 9 Wojlsd 9 S ()5 Siuw o (8LS) Ko oy 5l St (Dbl 3y90 S JUBT 3 B e cnl U (sl ], Lo
D9 SlwdeS cleds (Y 5 ¥ JIKS]) wlosds aslu Hlas dy50 (00 bl p g gl abolio Falaw ¢ dlal ;5 45 009y (o) Ky
begdgize Jud 4 3)50 du pd .l 0ud odlatnl Al 4 S5 b dig gblie 51 b JUI 38T 50 caslie 5 (S s 5 bl
9 o 3l logas a JUIS™ ol o did) Sy pdlas ol HluSs ol den 3 1 al g ci bl g, 9 00 Tal Judatne gblie b ola JUK
s YA YO+ iy a4 R0 0 9 (58 o « SouY 50 jle dod sl ddlrin cuslio K 5 Y o loww s dwlo
ol o gl YO JUK S (o) S glasyl Jolus g yio Sl A 9 0 Cudpiay o Ll KoY o g ;R0 oy gl .ol VO-
4 Had S5 g ol duie JBls e (b cudd o JBIST L aS 45 5L 5590 ol S v 4y dagi b odd (S5 0)lge alS
Bblie ) o Tl sl JU .l oais a3 )5 a5 5 )10l 4 Loydyl5" By 5l o M Jodllygiwd b g b JUK dips alads
lodd Gl (6390 g0y ol 9 S35 0 adl; sloise) Ul g5 i b il

&ladized JUK alado -Y JSUS

Figure 2- Section of the trapezoidal channel
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Figure 3- Section of rectangular canal

LU 3 o Gl g S50

Sl o o ) olmojl b g JUIS sin b Sy pskate cpdy 5 ol JSudie allaie oSy (slaJBIS plas 3 ] clils 535 550,
Job asly o ol Jle g @l ol day] o O Gl Jlade s b g 03,8 Ol 1) cowl dilaie o claJUIST IS consg
ol il 3,50 pslainds B ) )3 2gden dmsbre JUIS ol ol sl plosly Lol g Sade 03] a5 cilise (sl JUIS
ibats glaio b JUIS ¥ g aisjod alaio b JUIS Y sl IS yobdy s 5] 54ty 5 520 YO+ Jgbo Jilis L L JUIS 51 ool
Ciliseo (3blis j| () 3)50 SJUS .CES g0 ol 13 (295 —99y9 (3 Uy bl g 2o sSoilul 5 ab Gl
Le B (gl 5 GBI by ) cos ol o Sius anld g pliae U39, 35 5 3k sl JU wind bl sblp 3 ol el
005 ¢ Jaw a2l; F ) L 03 bl o ¢ bl 03b bl dndien bl e cla JUIS g 25,15 ,13 sblp 3 liw s Jlowd s )
3l oalisl b o JUIS cal )3 o e pus () Jgaz) 25,05 )13 s jaed (b 4 i @i )0 (B ed g dome Luj (S o 99
by AgSn ailate (5)0liS 5 loposee b (k8 (Simlan bl g Cas (650l pBUn 55 0 (g S0l didgeg S
s oo i > C s (£ySoilul (B> Gl el g 8,5 s (295 B 9399) 2B me sloosl Jsb o o b
Jos 39 52U L g yho p55 &S Sloj g o iyl )3 s Ol Bl C iz A8 Sl g ORI G pu (1Sle 9 )15 L
Lls) b 9 gaio g 5 (55 (Gos iomis 5 8y dpbs b iles .c8)S plol b JUIS 43Sy 53 Slibre 5 55503l
2 el 03l g o a2l o JUS Sl (s gl wiad pasie LU l plST ja (295 5 53959 o ¥ s 3 35250
Gl 02l L 350 5 ¥ o S

! Reaches


https://dor.isc.ac/dor/20.1001.1.24235970.1402.11.1.5.1
http://jircsa.ir/article-1-467-en.html

e o dgy b GLJUE 45 Of ks g JWS! Glosdly (owyye

Sl i oyl o Blisie Bblio 45 byl Caa (2S5 5yl s JUE Olaswin —Y Jous
Table 1- Characteristics of selected irrigation canals for evaluation in different areas of Khorramabad city
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Table 2- Hydraulic formulas in evaluated canals (Abrishami and Hosseini, 2009)
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Figure 4- Pictures of the irrigation canal of the Zagheh Sofla
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Figure 5- Pictures of the irrigation canal of the Bade Abestan
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Table 3. The values of hydraulic parameters velocity, flow rate and water transfer efficiency in the evaluated canals
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Table 4. Total losses in the evaluated canals
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Table 5- Losses of leakage in evaluated canals
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