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Fig. 2- Locations of measurements for application,
distribution and conveyance efficiency
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Fig. 1- Geographical location of the study area in
Iran and West Azarbaijan province
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Table 1- Specifications of measured canals
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Table 2- Calculations of soil moisture and application efficiency in sugar beet fields
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Table 3- Summary results of application efficiency (%)
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s 96.6 Third ol
oy Well
61.2 Fifth pas
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" 62.9 Third
o 33, 4 o> Well and river
65.9 Eifth 9) 9 0%
Py
505 59.9 Third ol
R Well
617 Fifth 8,03
Py Sugar beet
617 64.3 Third &log) g ol ¢
e Well and river
9.1 Fifth
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Table 4- Results of water distribution efficiency in canals

(w2 3) O @598 o,

Water distribution efficiency okl kil
(%) Canal name Canal type
84 ooy e (Slvgy o0 et (29 0 SE P
Sub-canal branched from Sheikh Sarmast village canal Secondary-Earthy
75 plads) sl 5 5l candio (58 06 SB =P
Sub-canal branched from Loolham village canal Secondary-Earthy
oL S S (0 03 5l e (o038 00 o £
Sub-canal branched from Asgarabad concrete canal Secondary-Concrete
o4 iz 0 il candin (25 00 =
Sub-canal branched from Chonghoralooy- Pol concrete canal ~ Secondary-Concrete
B s 55 &1 JESI Glosdly gl -0 Jouo
Table 5- Results of conveyance efficiency in canals
(e 3) o Jt Lot A6 et A0 EP
Water conveyance efficiency (%) Canal name Canal type
- Cono yoo G SB kel
Sheikh Sarmast Main-Earthy
o6 plady SB Lol
Loolham Main-Earthy
89 ol Se o kol
Asgar Abad Main-Concrete
9 gl o el
Chonghoralooy-Pol Main-Concrete
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Table 6- Components of total irrigation efficiency in the Nazlouchai river watershed area

IS lesily g ) e Sy 50

()8 lessly

(%) 38 el

() @i ool
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silel g,

O e

(kSe) (sl gl cuds S i) colus JU comdg @iy JEEIJUE cunsg
Weight effect of each row and Avrea of row throughout the Total efficiency Application Distribution Conveyance Cro Irrigation  Condition of dist. Condition of conv.  Water
total efficiency* Nazlouchai plain (ha) (%) efficiency (%) efficiency (%) efficiency (%) P method canals canals supply
0.0367 2960 36 60 85 70 4y g pS sy
Wheat ,Alfalfa Border
0.0397 2960 39 65 85 70 o5 O Sl
Fruit Trees Border
Sl 3 58 Sk
0.0145 1080 39 65 85 70 o <
Vegetables Basin Earthy
0.001 90 3 55 85 70 Gy el e glals
Row farming Long Furrows
i3y el obgS (slayles
0.0582 3760 45 75 85 70 23 S5 =
Row farming  Short Furrows 483,
g 9 pAS 5 River
0.0146 900 47 60 92 4759 9 P s
8 Wheat ,Alfalfa Border
o S Ls lo5
0.0158 900 51 65 85 92 e 0 SIP
Fruit Trees Border
Sl 5,8 .
0.006: 360 1 6! 8 92 At < o
3 5 ° ° Vegetables Basin Concrete
0.001 70 43 55 85 92 iy el b sla s
Row farming Long Furrows S
0.0309 1520 59 75 85 92 et T et Earthy
Row farming  Short Furrows
0.0378 3050 36 60 85 70 wxig g pAS Sl
Wheat ,Alfalfa Border
0.0409 3050 39 65 85 70 ey Sy
Fruit Trees Border
0.0157 1170 39 65 85 70 b o St
Vegetables Basin Earthy
0.0008 70 33 55 85 70 Gy el e glals
Row farming Long Furrows
0.0708 4570 45 75 85 70 it o
Row farming  Short Furrows
0.0061 375 a7 60 85 92 4 g piS Sy
Wheat ,Alfalfa Border
0.0067 380 51 65 85 92 Ky Sy o
Fruit Trees Border Concrete ol>
0.0091 450 59 75 85 92 gy b5 slo L Well
Vegetables Short Furrows
0.0014 70 60 60 100 100 ey <ol Sy
Row farming Border
0.0034 150 65 65 100 100 ) sl Sy
Row farming Border
igy 5 piS obgS (slaylus
. 4 1 7 7 1 1 09 9 P sk
0003 %0 5 5 00 00 Wheat ,Alfalfa  Short Furrows g g
00116 450 75 75 100 100 g 5 puiS Lt Pipe Pipe
Wheat ,Alfalfa Sprinkler
O i
0.0074 225 95 95 100 100 255 ol oas
Apple, Stone Drip
Fruits and Grape
0.44 29050 K aen
total
* This column is obtained by dividing the area of each row by the total area (29050) multiplied by the efficiency of each row sl odal sty i3y pa lodily 1 ps (YR004) JS Colus s ciidy po Colis i 5l (i
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Table 7- Net and gross water requirement (44% total efficiency) of the Nazlouchai Plain

5 53 i oS5 i

155y ClS oSTy5 il ) (AR o . .
ol 3 1 el 515 s oa o) s g Ol GG 5l S W8T ) aw
(S )3 cano o) AIBL 7 Nm S (S s o) (658 5 oo ) (20p)  (sa)cuts  Jyame ob
Eff. of crop density in ~ _ cr(()) density in Gross water ? Ne)t V\}ater)m Crc;p érop aron Crop
gross Wa(tﬁ:s 7ﬁg;ﬂrement net Water r%quirement rec%lé:gz?;e)nt requirement (m?/ha) density (%) (ha)
(m/ha)
1343 590.9 6385 2809.4 21.03 6110 V\fl’;esat
734 32.3 5330 2345.2 1.38 400 Baﬁey
| o ass
(B Raad
2088.8 919.1 16032 7054.1 13.03 3785 Al Saimtain
308.3 135.7 15182 6680.1 2.03 590 o
Sugar beet
445 19.6 11736 5163.8 0.38 110 ﬁ;a‘t*:
4397 1935 12181 5359.6 3.61 1050 oS3l
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462.4 203.5 13849 6093.7 3.34 970 Lfrié)r; ;;5‘
225.7 99.3 11228 4940.3 2.01 585 e
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6 2.6 11504 5061.8 0.05 15 4
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Lagl 5 9955 ¢ sile
28.3 125 10304 4533.8 0.28 80 Mung Beans,
Peas and Beans
126.8 55.8 12678 5578.3 1 290 c??;
Sk g ol
81 35.6 13849 6093.6 0.59 170 Cabbage,Onions
1540.4 677.8 10810 4756.4 14.25 4140 G):;“;e
791.3 348.2 11307 4975.1 7 2033 P sen le oge
Stone Fruits
o33 5 pbl
147.9 65.1 9301 4092.4 1.59 462 yoloy
Almonds,Unpro
ductive trees
3351.9 1474.8 12242 5386.5 27.38 7955 oS 5
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143.3 63.1 13652 6007 1.05 305 #7
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Table 8. Sum of annual net and gross water requirements of Nazlouchai Plain
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Table 9- Nazlochai plain water balance in 2011-2012 (Million Cubic Meter)

) 5 g Dok
<ol & Precipitation
¥ 55 z Water supply and ol
o ey 83959 evaporation (,us») Jolas
Water Total Total i udisy Olif’ - Area Factors
balance  outflows inflows .Water‘ S 5 Soad &3919 (ha)
withdrawal ~ Return  Evap.Inflow
flow
S 5
1823 3255 1823 3255 1823 - 29050  Cyltivation compound
area

RSP JE JIY
1 5 1 5 1 - - Drinking and health
consumptions
PIJ g_é)m
0.6 3 0.6 3 0.6 - - Livestock
consumptions
06 3 0.6 3 06 - - S
Industry consumptions
osl>

Road

1 15 1 - - 1.5 1 650

PENGPINN
03 0.2 03 - - 02 0.3 100 e

Industrial units
Lo,
0.4 1.4 0.4 - - 14 04 130 ©E09)
River bed
kel 2 5 ok
0.8 11.3 0.8 10.1 - 1.2 0.8 1220 The streams and their
privacy
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Urban and rural areas

5
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Groundwater

o)L
251.8 1238 2518 - - - i
Nazlouchai river
Cobd
Direct outflow of water
from plain canals

285 496.1 467.6 8 e
Total
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Abstract

This study was carried out in 2012 to determine the total irrigation efficiency and real hydro module of
Nazlouchai plain in Urmia, using water balance method. In addition to field experiments, we used data
gathered from previous documents and related analytical conclusions. Field experiments conducted in 14
farmer’s fields. The result showed that water application efficiency varied from 55.4 to 78.8%. Water
distribution efficiency varied from 75 to 94% and water conveyance efficiency was 66 to 92%. Total
efficiency of traditional network estimated 44% and net water requirement of cropping pattern of the plain
based on Penman-Monteith method calculated about 4930 m”3/ha, thus gross water requirement of cropping
pattern was 11204 m”3/ha. The traditional irrigation network of Nazlouchai plain, with 29050 hectares of
land, is located in the lower part of Nazlouchai basin. Annual water withdrawal from Nazlouchai river
estimated about 128 Mm”3 and differential of input — output of the plain groundwater estimated about 13
Mm~3 annually. Water balance of Nazlouchai plain was negative with 29 Mm”3/year shortage. Estimation
reveald that water consumption of Nazlouchai plain was 170 Mm”3 and irrigation actual hydro module of
the plain 5838 m”3/yr/ha. The results showed that water efficiency of Nazlouchai plain in agricultural
activities was about 85%. The results of this study showed that the actual rate of agricultural water
consumption was lower than what was declared, based on national efficiency; the figures announced for water
productivity in agricultural production should be reviewed too.

Keywords: Application Efficiency, Conveyance Efficiency, Cropwat Software, Return Flow, Water
Requirement
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