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Fig.3- Measuring the speed of water flow
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Table 1 - conveyance efficiency values in canalettes branching from D7 and D1-L canals of agro-industry company

farms
(D1-L canal)D1-L Juls (D7 canal) D7 Juls
qe s JUU oo

JUS o JULS o Lo JULS o Lo

(1) JUsst oyloul ol o (1) JUsst oyboul il i ‘

Conveyance efficiency i ailo ey Conveyance ey i aiSlo ey
(%) ] Canalette efficiency (%) Canalette
Canalette type number Canalette number
type

87.5 450 1 85.4 450 1

89.5 450 2 94.4 450 2

85.8 450 3 92 450 3

89.8 315 4 934 450 4

89.1 315 5 87.1 315 5

93.7 315 6 95.1 315 6

88.2 230 7 68.1 315 7

- - - 70.7 230 8

- - - 89.7 230 9

89 - oSl 86.21 - ol

WS 9 A JUIS 51,1 DC-6 g DC-5 gads 13 JUIS 51 camuiiin o &5 b iy UL JWSI Hlosily yalie-Y Jgao
Table 2— conveyance efficiency values in canalettes branching from DC-5 and DC-6 canals of returned A canal lands

(DC-6 canal)DC-6 JLls (DC-5 canal)DC-5 JLls
) . JULS o ylos : . JULS o yLeis
(1) Uil ylonil JUE e N (1) JUsl Lol JUU e s
Conveyance o aslagiey TR0 Conveyance JECASTINE T s el
efficiency (%) Canalette type Canalette efficiency (%) Canalette type Canalette
number number

91 450 1 93.6 450 1

83.1 450 2 94.4 450 2

89.3 315 3 91.4 450 3

945 230 4 88.7 450 4

- - - 95.1 450 5

- - - 92.4 315 6

- - - 94.1 315 7

- - - 89.7 315 8

- - - 88.1 315 9

- - - 94.1 315 10

89.47 - ool 92.16 - oSl
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Table 2- conveyance efficiency values in canalettes branching from DC-2 canal of returned A canal lands and M
canal from lands under canal A

(M canal)M Jtls

(DC-2 canal)DC-2 Juls

e LLS 0 yLanis JUE GLS o Lot
() JUisil ol JUU o Ji e () JUisil ol o Juises
Conwveyance BSOS W oY) ’ Conveyance ) ’
efficiency (%) Canalette type Canalette efficiency (%) = Canalette
number Canalette type number

915 450 1 89.9 450 1

85.2 450 2 85.7 450 2

88.8 450 3 89.7 450 3

86.2 450 4 88.7 450 4

58.4 450 5 90.1 450 5

90.6 450 6 93.7 450 6

88.4 450 7 - - -

89.6 315 8 - - -

91.3 315 9 - - -

94.6 315 10 - - -

89.9 315 11 - - -

85.2 230 12 - - -

86.77 - Ol 89.6 - OeSiles
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Table 4- Land loss rate in different projects

JUE (b e (il JUls Job JUS Job
ol Jd! coluw ) .
R o> 9 ) n aslegiy wSleghy b »
OLse )5 25%0)  Average channel (a1 (ngle) i (LSa) )?)g.
Occupied area width and I A Project
(m/ha) exclusion Canalette length Canalette Area (ha)
(meters) (m/ha) length (km)
oo Syanpls
28.3 2.83 10 100 10000 M oghan Agro-
Industry & Livestock
Co
S JUS 5 )
765 2.91 26 230 8750 A
Downstream lands of
the return canal A
A JUS 5 o2l
49.1 2.89 17 180 10585 Downstream lands of
the canal A
S
51.3 - - - Mean

30wl 00 03,91 O Jgoz ;o i L sloosg o
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4l e ) S 28 L LSl ey Lo |,
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Table 5-Waiting time for farmers in different projects

A JUE pj o8l Lz . o ybo Caxiao g Gl X
b gio il A (iS5 JUB 5 ol © i o359
lands under canal Moghan agro-industry .
Average returned A canal lands Project
A company farms
S 50 (agds) laul e
37 41.5 36 33.62
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Fig.4- Unprincipled sealing implemented (a and b) and destruction of sealing washers and water leakage from it (c
and d)
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Fig.5- Weed growth in the soil canal

Yo



V=LY ol VEee bl [AY ojlodd /Y ala/ (i) 9.5 bl (s0jlo ot olidios

(d) i ¥ a2 53 JUIS g (C) it @ Lo ydi JUIS J313 53 D g @) (o8 & Loy JULS oy 53 550 e =1 JSS
Fig.6- Weed growth around canalette (a and b), inside canalette (c) and grade 2 concrete canal (d)

Sl JLS s 0 ST Bl 5 Jy—omo o>
el Oyt ot g ¢ Al Sy
YNSRI SO U JNERFTI
ol Sy g 52 ey (elyy Sladad s LS
Oghe— jloolitul (398 S o &8 HoLaieay
245 sl e b slaass s JUI (45500
sy Eusl ool oles 4o i JUIS LT
S5 Sl irems 0 5 a5 g oslows LSl S
oolaiwld g0 90 Los lrasoil jo .ol oo sl iy
5 et 5 il (5 ST 5 o U g
S92 Py—a> =l D adoand dm A
Wy )l 9 JUU Sl eblis g laiean ool
Sl emnlin (b9, Gloeay g jf edliz
gV - JSb 00,8 gy g deg pLlome e sl
3Ly JUIS g Ly 1 V- b S
Sl ot yobaean (ool Jooly Glyrean |y o
ool Gyl V - € UK amo e Lt aige
- s g lwacwe il b g &S Lo iy JUIS )

Sl = Al iy JUB olyms cm Z5 Y d

cowlol (6510520 542 9 (g0 Sl 5
G P g (§30e d)lye a0l o
ch 0 (A B Sl (B 0 g (Amdge
s o a9 lge ol 5l (B ad saslice 4SS
5 oy a3 iy JUIS 8 gl m ol o
035y S5 955 bt 1l 0 g xs (o
O gty (£9—S90 Sl Z el (g o
by aSd Sl jelatea g g0
9 Jo—enejgba— .l 4B & 90 (s 04
e ey Olabd o tpe 5 4 S )50,
Lgie jo by 5ol slaojio wdl ansly cawlic
ol g embb e Y0+ Yo ey oloalols o
5 i Sl s Ede 4 ae 5 Lol caigds o
Laoisrm oml 5 i (el SMdne 3 (sl
Voo olmalols o bugio joboass , Sl (slaojlo
Sl s ode gy sl Ao bzl 5 e
obey ot (Vb alox jly (ol Ot
o =l abeasse Gl cel daojyy l2

S oo Blad s 6 0S8 vzl 095 o



e SO 31 (515 103000 CMSUie g JUE 3ol (o 2

Ui g V- g S V- i S s e i |,
Gk )l oot Jo—al (a—iicle, V- |
= iy JUB 0 el ey K]
SWoo el 529 sy 9o 45w o litdl,
oad (V- K JS) s Jad 0 og—asan

V- e S b e o olis |y lsepd 5, Kl
Sl s s ol g0 JLS 65l s 55
sloa oo V- F Sl 505w cwlials
UKL gV - g S aims o oLt |y L JUIS o
G5 L iy, JUIS 85 oy 55 5 lzail> V- h

Fo Sloogas g bl b xS Sl G

owlioli (51010 0 9 (Mo90 SBn 55 (gl pé 9 Iyl IV UK
Fig.7- Principled and unprincipled dewatering, localized damage and inappropriate exploitation
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Extended Abstract

ntroduction

Moghan irrigation network is also facing the problem of water losses similar to other projects. In
recent years, more than 43,000 hectares of tertiary irrigation canals has been lined using precast
concrete channels (Canalette). The main purposes of the project were; improving irrigation
efficiency, increasing water use efficiency, reducing waiting period to get water, and preventing
water loses. But the project due to weaknesses in various stages of design, construction,
operation and maintenance were faced with numerous issues and problems. In this research, the
performance of construction canalette in terms of conveyance efficiency and network operation
and maintenance problems have been investigated.

Methodology

To do this, 40 canalettes were chosen after various visits to the different projects area and
reviewing the existing related documents. In order to calculate conveyance efficiency, the inflow
and outflow values of the channels were measured. In order to estimate the waiting time for
farmers to receive water, the time required for water to reach from the water dividing site to the
field was measured. The amount of land losses in each project was determined according to the
availability of information such as the length of the canalette and considering the average width
of 2 meters for the canalette and also the specificity of the area covered by the projects. In
addition, by taking photos, talking to farmers, water distributors and other relevant factors,
exploitation and maintenance issues were investigated. Field observations from the study of
technical and social issues, issues related to the operation and maintenance of the canalette
network as well as the results of measurements were analyzed and then the necessary
suggestions to improve the current situation are presented.

Results and Discussion

The average conveyance efficiency in the studied canalettes in the three studied projects, namely
agro-industrial lands, return A canals and sub-A canal lands, respectively %89, %89.47 and
%86.77, respectively. The results of the study of land losses in different projects showed that
land losses in agro-industrial lands, which are segmentate in an integrated manner, are far less
than farmers' lands (lands of return A canals and sub-A canal). The results of local visits
regarding the issues and problems of maintenance and operation of canalettes are presented
below.

1) According to the visits and studies, the lack of complete sealing of the washers is one of the
main problems of prefabricated canals. As a result of inadequate performance of the washers,
unprincipled sealing performed by farmers in various ways, including the use of bitumen,
concrete and plastic in the network was observed in large numbers. Investigation and research to
solve this
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2) problem and improve existing channels and not to repeat this problem in future projects
Seems necessary.

3) The climatic conditions of Moghan plain are such that weeds to grow in most of the soil
canals and are widely seen in the network canals. Also, in canalettes, the growth of weeds
around and along the canalette and sometimes even inside the canalette, creates problems in the
process of water transfer and canalette life. In addition, the transfer of weed seeds from the canal
to the fields by water causes damage to the fields.

4) During the visits, several cases partial and total destruction at the network level were
observed. Some of these cases were due to poor design and implementation of the canalette
network and also lack of attention to the geotechnical conditions of the bed. However, most of
the thematic demolitions have been done intentionally by the exploiters in order to dewatering of
the network. The use of canalette siphons in irrigation sub-networks has been proposed as a
simple and low-cost solution.

Conclusions

Based on the results, the average conveyance efficiency was found to be 89, 89.47 and 86.77
percents in three different studied areas that are agro-industrial lands, lands of return A canals
and sub-A canal, respectively. Also, the waiting period of farmers and land losses were
determined as 37 minutes in Km and 51.3 m? per ha, respectively. Furthermore, inadequate
performance seal washers, aquatic plant growth, damage of structures and intakes, improper
operating, using overdesign rate of discharges, and other social and maintenances issues were
found to be the problems in the operation of Moghan irrigation and drainage network
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