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1- Analytical Hierarchy process
2- Geographic information systems



YV sl ailbogy adgs ool 4o o 5lel Lailobn iy Gussaigy

#00E &0E arovE e
1 1 1 1
N
7
Wy ‘)s»i h
00N ‘\P B
- s W
C5s0on / v
1‘1\——\”
[
] /
BOUN /
<l (Sarab)
300N 35 (Tabriz)
DW-A“ (Heris) 050 10 2 3 4
| [] a4l (hes (Bostan Abad) DI s [0

I L L I
4600 $°00E '00E ATI0E

39S ECUd (o 30 (Flalllao 0dgu0m0 CourBge Y S
Figure 1- Locaation of study area among other country plains
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Table 1- Irrigation water salinity values for pressurized irrigation systems
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Electrical conductivity (EC)
Class
(umhos/cm)
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Non restriction
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Table 2- Irrigation water salinity values for surface irrigation systems (3)
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Class Electrical conductivity (EC)
(umhos/cm)
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Very well
e 250-750
Well
Josd LB 750-2250
Acceptable
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Dubitable
Calinl >3000
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Table 3- Priority values for alternatives, criteria, and sub-criteria (11)
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1- Reciprocal condition
2- Homogeneity
3- Dependency
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Table 4- Values of inconsistency rate (RI) index

n Rl n RI
6 124 1 0
7 132 2 0
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>9 149 5 112
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Figure 2- Map of agricultural lands in study area
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Figure 3- Zoning map of homogeneous regions for sprinkler irrigation in studied agricultural lands
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Figure 4- Rainfed lands in Study area
600000 650000 700000 750000
= ‘ =
S S
a @
g Piis *
v
S (=3
3 2
8 & D | 5
- i -
= (=3
S S
g g
¥ ¥
Q 5 10 N|
600000 650000 700000 750000
A245 slada) (Legend)
B ~< U w2 s (Extreme restriction to low) [T colia Giod (Relatively suitable)
[ baeusie cursias (Middle restriction) N -+ (Suitable)
i 23 (15 3 3l 8 el Os5on Bl 4l -0 JSLS
Figure 5- Map of homogeneous regions for sprinkler irrigation in rainfed area
el SLE g ol ciS & do g (g 35 slojlad (glapiun @lo oS (5 5Ll () 9San Flolis (yaans
oSl d9290 L aw & d2g8 (g adllae (pl 3 1 395 Lo ,mlS plo d caos Slil colus gl o] ases

42355 (pp $509iS ()] 4l (sl (slopd i 2] laedgs hypws Jls palel asey ool l)pl Lol g8



WAA 25— 010 ,5 .Y o,leds FY alo S g ol oy ,a5 YYY

el culie plaia & bl O CudsS (pinen sl 10> S
oanliio 1l coslio byl 5 xaw (gylol &S ol b ol osid
Oy ol 5135 5l opoj s g o] SAR ale aguts
sl 5L, ST asla sl a5 5 )50 abluw lal o 1) (513831
ol sl oS el 1y el 95 cnl plsr sjyaely g (o pe
by Lol g saled cunlio ddgs 5151 (6l 50 ailobs
ol y 0 g 9 oo oy HLS pl o] wlie Cudgae LW
wloluw oyl glynl oy e jl able o ¥ JSS 4y asgs bl
L (509l slanej yind .l 65 B aad Codgime 4l
ang ol s i bawgio Codgize sl wlolw p! (ol
9 L_J‘)_»J ddlaio 5 ol ML& Q»M_{ D929 pis EWS L}Jl B
s wlolows o=l Gl s ddlaio (6550l Lol 5l o
bl 5 oslatwl ogas 53 a0l |y 4SS G adl ol cuslio
sl oy 59y &S 1) (LB 335 oo gy 85 Jlai > (o
ol by (e ol andss y 15 51y )18 g &

2,55 (genjp; o s yideo

DA 33 9 (50l (slaia) ) slosad (g5l bl (sl
degyl aalyd jolome laimes g jups Cudd )3 Lol L3S (s
lod Lcbly dalgs s & 1y (s Cudgize dlbob () (gl ]
Cadgiime Ly 5oy Cdd (65)5ltS (slogej it SL o)l
Ol odas 3 sy o 45 &y sl B )15 3590 ilolis (gl
Dy bl (glynl 5 (ool s oS canl g)lol O cuasS yal
Gblie s & A Jlo 13 (W) () 5 (530 & ladlllas >
C)—.’.| a sl 25> OL..:L.& Ot:'*’] &y slolad Lg)lﬁ.gi Axilao
Sl el Slllas 35000 (3] o pd B+ aS By e
5 USs g5 ol (gl ylad d)L:.J S ols oo (Slasges ! b
obis dbu.a-i aoe sl 1y sloylad d)lﬁ.g] U5 bl adis

.J.m.)L;o

b 55l § g8en @lolis
0390 gly |y (e ()lel (gKen 3ble 4l Y S
o dng b (b lel sl e ol g2 Sl
A conlie glia ol b a8 1 3 oS ol les

600000 650000

700000 750000

4250000

4220000

4190000
»
e

4250000

4220000

4190000

I
600000 650000

700000 750000

A58 slaia) (Legend)

D b gia Cudgisa (Middle restriction)

B s U v cuigasa (Extremerrestriction to low) [l cowbis Ui (Relatively suitable)

B - (Suitable)

Wl 2390 (6559WsS 1)l (g1o,kad g bl yeRed Gblie duids - U
Figure 6- Map of homogeneous regions for drip irrigation in studied agricultural lands
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Introduction: Water as the most limiting factor in agricultural production plays an important role in
providing food for population of the country. Therefore, it is necessary to use optimal water resources of the
country and increased its productivity. So to improve irrigation efficiency, as well as the proper use of land and
available water resources the best irrigation system should be used to supply plant water requirement. This
selection is influenced by various factors such as cultivar type, available water content, water quality, soil
characteristics, climatic conditions, selective cultivar pattern, labor force skill, and etc. The mentioned effective
parameters depending on the region may change. Therefore, it is necessary to identify the homogenies areas for
application of irrigation system.

Materials and Methods: The study area is the Ajichay River Basin in East Azarbaijan Province. This basin
is located between 37° 30'to 38 ° '30 northern and 45° 24" 47° 53" eastern. In this study AHP method and
GIS were used for identifying homogeneous zones of irrigated and rainfed areas. Analysis Hierarchical Process
method is one of the most comprehensive systems designed for decision making with multiple criteria. This
method was first proposed by Thomas El Saaty in 1980, which is based on paired comparisons. This gives
managers the opportunity to study different scenarios. In the AHP model, we construct a matrix for comparing
two factors. It has two important features, 1- Considering multiple quantitative and qualitative factors in problem
solving and 2- The ability to analysis complex issues through hierarchical factors. In this study, to determine the
homogeneous irrigation regions, first, the criteria was determined. In AHP method questionnaires were prepared,
to score, these questionnaires were provided to the experts of this field. Then using the AHP method the criteria
was compared with together. Finally, for each of the criteria, the interpolation maps in the GIS using
geostatistical methods were obtained. These maps were divided into different zones using available tables and
resources. The maps were combined in their scores in GIS and homogeneous irrigation areas (sprinkler, drip and
surface irrigation systems) were selected.

Results and Discussion: In this study, the agricultural lands, including under irrigation lands, dry farming
and gardens, were distinguished from non-cultivated lands. In agricultural land of Tabriz plain, applying
sprinkler irrigation system has moderate restrictions and some areas face severe restrictions. In the southern parts
of Bostanabad plain, the implementation of the sprinkler irrigation system is suitable. The possibility of sprinkler
irrigation in dry farming lands was also investigated. Lands that located in the Bostanabad, Heris and Sarab
plains will be relatively suitable for sprinkler irrigation. But for the Tabriz plain, the underground water and soil
quality are low, applying sprinkler irrigation system has moderate restrictions. However, in Sarab plain, the
appropriate area is visible. Implementation of drip irrigation system in the study area, in a large part of the Sarab
plain and the southern parts of the plain of Bostanabad were appropriately determined. But in Tabriz plain and
lands near the Urmia Lake, the implementation of this system has severe restriction. Like sprinkler irrigation,
agricultural land of Tabriz plain has a moderate restrictions. Most areas of Heris, Bostanabad and Sarab plains,
for applying this system will be relatively suitable. According to expert, water SAR and land gradients have
more effect on the implementation of surface irrigation systems. If we can correct these two parameters with
management and planning tasks, the implementation of this system will be appropriate in many areas of the
basin. Most agricultural land has a moderate restriction on the implementation of this system.

Conclusion: The AjiChay Basin with an equivalent area of 12600 km? is one of the largest sub basins in
Lake Urmia basin. Since agriculture is important in this basin and also the quality of irrigation water in some
parts of this basin is low, therefore, it is essential to pay attention to the type of irrigation method. Considering
the parameters of water, climate and soil, suitable and unsuitable areas for surface irrigation, sprinkler and drip
irrigation systems were determined. Thus, implementing irrigation system in agricultural lands in the margins of
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Lake Urmia and in some areas, will be severe restrictions. Getting away from Lake Urmia the groundwater
quality, which is mainly used for agriculture, using irrigation systems is relatively appropriate.
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