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Determination of Water Losses through the Agricultural Water
Conveyance, Distribution and Delivery System

(Case Study: Roodasht Irrigation District, Isfahan)
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Abstract

Significant water losses occurred within the Agricultural Water Conveyance, Distribution, and Delivery System in Iranian irrigation districts due to
inappropriate operation and maintenance activities. Appropriate agricultural water programming and management need to determine these water
losses require costly, time-consuming, and sequential measurement activities. This study proposed a practical approach to find out the approximated
values of the losses that occurred in the systems mentioned above. In this respect, the irrigation water requirement of the crops during the cultivated
season of 2015-2016 was calculated using the AquaCrop model upon considering applied efficiency in the farm scales. Then, the daily operational
water losses were calculated by subtracting the daily gross irrigation water requirement and evaporation losses from the measure daily canal inflow.
The obtained results revealed that daily operational water losses vary in a range of 30-60%, which were more significant than the values reported in
the Iranian national standard for designing and operation of the irrigation districts (total losses are 10-20%). The reason to justify these water losses is
mattered with a lack of operational knowledge, hydraulic basis of the open conveyance and distribution canal networks.

Keywords: AquaCrop, Irrigation District, Operational Losses, Water Distribution System.
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Figure 1. Flowchart of research
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Figure 2. Map of the Roodasht irrigation district (Yaltaghian Khiabani et al. (15))

- -
u’/l/f}u_afu://x
o . o
\r*ﬂowu")‘{e.\é)w.\'é)"é
\kA%



Cju -\n_?]-dl.l.& ‘A)M;wu r:.h‘ﬁ‘ Ao ¢L§'|ML§‘5~§LQ SH o L‘_;;@J"“ﬁ)s [

flulS 5 elings () Wsbas 51 dute ol S ulal (£0)
S 53 (ETY) i G0 5 il Al (TE)
#3 oS ae l Gp s (B S e 5l s
CISIST Joe 6llse 51 S ssd e S (T))
il o Slwle oy 5 Ol dslae pl s
S8 GYsb Sl epss sl (V) dilee aSsosba
Slar! 2Uls SLSIST Jas o8 55 500 5530 48 S

(80 A3l a1l €55, &) st |y Sllons
(YX—Ya) — K (ETX—ETa)

Yy y ETx

5 Shes Ya (ol olS 5 Shee Slu= YX 101 s oS

J.?r.JETa céﬁ}ﬁwf"s‘b ETx 4‘59\))' oL:§ u;fa\}

(\ adat

s 3 Skes 3 G s SBKY 5 Al G0
il G255 S Ol 3 ol a8

Gl 3 2l b esls ms g St 4S5 sb0ls

2 #s Jeas gl S S s @l Y g

JOR Y war-as -l Jl

bl il 5 G ol S Jde s

Sy ATA0-AT 5 \FAY-AY cladle 3 oddig S o3Il

5 ol o

oo bl gl asls 5l sk ol gl Sl
5 "RMSE) st Sl o Ske 4ty (RD pms
(i jv Al _]a;\j)) .,bb; 55@.«‘ (d) g}ﬁ\j; ua;—L:,

[Z2,(P—P)(0;—-0)]°

R = P 3 Y alal
z:?=1(Pi_P)2 Z?zl(Oi—O)Z ( o1y
n _P.\2
RMSE = \/@ -
Yir,(0i=Pj)? ]
- 0 0 |
=1 [2?=1(IP1—0|+ |0;-0])2 (¢ abayl,

olie b Pdie sdis sl sl Pk

.19...:‘5.& C_) ‘°J"‘:’k§):§°).‘"u‘ Jibuﬁ oi ‘JH\»‘ °J"‘:’3)JI).’
_,\,ML& Oldalie slaasn 3 a.l.i':d;aj\.lj\ )-,'.Ju"

Jdbo s &S adlee S Ol past 5 OBl &

el 0 &1 (1) o 3 i 31y ol S1ST

5 2lys S 5 lislys Sl il ol
PO m ety s Pl b e p O 5
b s LB Syson | s 5 LS e ale
D308 Dl s sl DA SIST Jue 6l 3005
3 DSIST Jie 5lisyge Sledibl Kos (84) e e
5 laosls R St Slspnr 5 Sl des
Glooyss 5 B Al dex 5l AE s
GoosliS Olbs,lS 5l eslial b QLS S5 s
Soge Slallas 2 gseduly ad e el HS il
(Yo 5YE Yo V) .xia_)f C\ﬁ::..«\db;,«); wjf

OalS S 5 a5 S (6 SN (Y) st o
sl 0l 0ls OLES | andlans 5 50 A

Table 1. Mean daily meteorological data

Month JX  Tmin  RHimean Precipitation  Wind speed
(Q (O (%) (mm) (misec)

Nov 149 05 48.6 18.2 1
Dec 128 -15 55.1 1.6 0.6
Jan 131 -2.7 44 8.1 21
Feb 151 02 425 3.8 2.8
Mar 173 23 43 213 23
Apr 252 79 28.6 7 4
May 29.8 1238 28.7 24 23
Jun 372 179 16.3 0 2.1
Jul 37 18.1 21.6 0 14
Aug 362 159 18.9 0 15
Sep 311 126 28.1 0 14
Oct 269 98 35 6.3 15

Table 2. Crop cultivated area in Roodasht irrigation

district
Cultivated area Percentage of
Crop (ha) cultivated
Wheat 10343 75.4
Barley 1941 14.2
Alfalfa 862 6.3
Safflower 541 3.9
Sugar beet 22 0.2
Sum 13709 100
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Table 3. Soil properties

Soil Bulk density Ot Owp Orc Depth

) ) B i i . texture (@em®  (m'md) @m® m*m®  (m)
M candllass ;o 4SS Ol L 5 mss JW Clay loam 135 046 0.15 030  0-30
Silty loam 15 044 013 029 3060
Silty loam 16 044 014 028  60-100
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Oec is volumetric water content at field capacity. 8yp is volumetric water
content at wilting point; 8 is volumetric water content at saturation.
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Table 4. Crop parameters of aquacrop model

Parameter Initial canopy Maximum canopy CGC CDC Day to maximum Maturity
Crop (%) (%) (Y/day) (%/day) canopy (day)
Wheat 6.7 96 3.7 7.2 155 211
Barley 6 95 4.6 7.7 130 182
Alfalfa 9 85 36.5 8 20 46
Safflower 15 95 9 8.3 82 111
Sugar beet 0.5 88 8.1 55 100 170

CGC: canopy growth coefficient; CDC: canopy decline coefficient
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Table 5. The calculated water requirement of plants in the network cultivation pattern using the aquacrop model (mm)

Month
Plant Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct
Wheat 40.8 24.3 28.3 40.2 75.1 164.5 115.8 - - - -
Barley 375 313 30.9 46.9 79.2 159.7 48.6 - - - - -
Alfalfa 15.1 59.4 123.7 171.7 207.7 190.9 176.4 121.4 81.7
Sugar beet 82.8 141 175.8 187.1 176 1014
Safflower 72.4 172.4 212.9 172.8 145 -
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Figure 5. Daily inlet water to the Roodasht district during 2014-2015
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Figure 6. Water losses through the water conveyance, distribution and delivery system
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