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1- Analytical Hierarchy Process
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Figure 1- Location of the study area (Zanjan plain)
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Table 1- Scale of paired comparison of criteria

iy 5 3ol
Definition Score
S9lme Cosonl 1

Equally preferred
Sk (S 3 Coonl 3
Moderately preferred
by Cpnnl 5
Strongly preferred
Very strongly preferred
Bllao Coonl 9
Absolutely preferred
39 J"l? om Ol 5 2,4,6,8
Intermediate situation

osldl Jolge L bLI 1 45 (o5)) @y (2350l =Y Jgax
Table 2- Land rating associated with climatic factors

o,y BICE RN W
Parameter Value | Score
0-6 9
6-9 8
(cebls y yoslS) b ey | 9-12 7
Wind speed (km/h) 12-15 6
15-20 4
>20 1
<20 9
(31,5 5l a2 ) Lo 20-25 | 7
Temperature ('C) 25-30 4
>30 1

Bl 957 Jole L b3l 45 ool 4y 205kl =Y Jgua

Table 3- Land rating associated with topographic factor

(203) cowd | 5Ll

Slope (%) | Score
0-2 9
2-5 8
5-10 7
10-20 5
20-30 2
>30 1
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Table 4- Land rating associated with soil physical and chemical properties
Sl e e
Parameter Value Score

) 2
Clay

) P 4
Clay loam

b pd epd) 6
Loam, Sandy clay loam
Sk el S g
Soil texture Sandy loam

D) 7
Sandy clay

e pgl
Silty loam

i ) po) e )
Silty clay, Silty clay loam
0-1.0

(5o 3 (s owd) S (559 1.0-2.0
Soil salinity (ds/m) 2.0-4.0
>4.0
6.5-7
SE sl 7-75
Soil acidity 75-8
8.8.5

g © 0O NP W N©O b
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Table 5- Land rating associated with social, economic and cultural factors

Lt Score
Sub criteria definition

35 dgmg dclune (S yh Luylyd g L cod gyl aile
There is no history of pressurized irrigation and good cultural conditions
Sl sls (Kb (sla aipej (g 2, 392 Ltb co8 gll abils
There is no history of pressurized irrigation but cultural conditions is suitable
Cuol dslus (K yd (old diej 53y 3959 Hlid Cov (g)lul ablw
There is history of pressurized irrigation and cultural conditions is suitable
33 3¢9 ,Lid cos g bl adlaie (> il Jls

Currently there is pressurized irrigation system in the study area S
) 2929 adlain )3 paadie (595 1
There is no expert in the area
295 (o el b 3)1 392 aihate )3 paasiie (g9 9
There is expert in the area or founded
)M sy adlate 13 (55,5 5 (5 pplo desd 59y 3
There are no semiskilled and labor in the area
31 3929 ailate )3 (55 5 5 yplo dass (950 9
There are semiskilled and labor in the area
Cawl pgye g 008l jg> adlais 1
The area is deprived
ol S ()l g (o yiawd 1B adlaio 9
The area is accessible and has facilities
sl pols B (S0 pilg) g Olpans loss 9
Repair service is available
31 Cudgie (S pily) 5 Ol prent Closs 3

Repair services are limited
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Table 6- Land rating associated with chemical properties of water resources

syl
Parameter

e 5ol
Value Score

(e 2 orborjie) T (559
Water salinity (ds/m)

(2 oYly STk S

Cl (meg/lit)

SAR

& 3l

pH

(4 3 oYy Slike)

B (meq/lit)

<05
0.5-1.0
1.0-15
15-2.0
2.0-3.0
3.0-4.0
>4.0
<3
3-10
10-20
20-30
>30
<3
3-6
6-12
12-20
20-30
> 30
7.0-75
7.5-8.0
<0.7
0.7-3.0
> 3.0
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Figure 3- Zoning maps of criteria in the analytical hierarchy process
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Table 7- The weight of the main criteria in land placement

Sl 039
Criterion Weight
_’"’Jﬁl 0.318
Climate
o o 0.243
Water quality
Topography
SE Slogat 0.139
Soil properties
Sy g elarl (golatdl Jolse 0.083

Economic, social and cultural factors
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Table 8- Classified land area in terms of applicability of sprinkle irrigation systems
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Class Area (km?) Percentage
el Sl 2 498 10.98
Most suitable land
el 2 933 22.45
Suitable land
Exdpame o9 21 1225 29.48
Land with no restriction
o cadprne b 2l 1073 25.83
Land with low restriction
alial 1))
424 10.27

Unsuitable land
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Figure 4- Land classification map in terms of applicability of sprinkle irrigation in Zanjan plain
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Introduction: The average of irrigation efficiency is less than the global average due to improper irrigation
systems and traditional water management practices in the field. The use of modern irrigation systems is one of
the most important ways to cope with the water shortage crisis in Iran. However, it is necessary to evaluate the
effective factors on performance of irrigation system. In present study, a zoning map of suitable land for
implementation of sprinkle irrigation system was prepared using AHP method with considering the criteria such
as chemical characteristics of water, soil properties, topography, climate, social and economic factors in the
Zanjan plain.

Materials and Methods: The present study was carried out using collected data from Zanjan plain that
located in northwest of Iran and east of Ghezel Ozan River. The total study area is about 4705 km? and the
average rainfall and temperature in region are 259 mm and 10.9 °C, respectively. The first step in the AHP
method is to create a hierarchical structure. For this purpose, each of the criteria was rated 1 to 9 based on paired
comparisons done by experts and then classification maps were prepared for each of them. In order to provide
zoning maps for water and soil factors, data of more than 2000 wells and 111 soil samples were collected,
respectively. In addition, data of 13 Meteorological stations were used to prepare zoning maps of climatic factors
such as wind speed and temperature. In this research, a topographic map with a scale of 1/25000 was used to
investigate the ground slope effect. More than 60 interview forms were completed to produce maps related to
socio-economic factors. Zoning maps were prepared using the Kriging interpolation method in ArcGIS software.
Finally, the weight of each criteria was calculated according to the scores that obtained in the previous stage and
then land classification map was produced by applying the obtained weights on each criteria. In order to evaluate
the situation of sprinkle irrigation projects, location of 52 farms equipped with sprinkle irrigation system
obtained from the agricultural organization of Zanjan province.

Results and Discussion: Regarding the quality of water resources, 40.3% and 21.0% of area were classified
in most suitable and suitable classes, respectively and about 10.4% was evaluated in the inappropriate class in
order to implementation of sprinkler irrigation. In terms of the soil physical and chemical properties, about
38.4% of plain were classified as "most suitable”, 22.8% as "suitable" and 24.7% as "inappropriate” class. In
relation to topographic criteria, it can be stated that about 85% of area are in good condition, so that the ground
slope in most of the lands is less than 10%. Based on climate criteria and specifically wind speed factor, about
61% of the plain was classified as "good™" and "very good", while about 39% was in medium and low class. In
terms of social and economic criteria, most of area were found to have a good rating, so there is no particular
limitation in this regard. The results of the paired comparisons between criteria showed that, social and climatic
criteria have the lowest and highest weight, respectively. The value of the inconsistency rate was calculated
about 0.07, which indicated the acceptability of the gained weights. An examination of land feasibility map
showed, about 33.4% of the region is suitable for implementing sprinkle irrigation system. About 29.5% and
25.8% were evaluated without limitation and low limitation, respectively. Also, about 10.3% was not
recommended for use of sprinkle irrigation. The assessment of the location of implemented projects showed that
44.2% of the projects were in suitable or perfectly suitable classes of land. The rest of the projects (55.8%) were
implemented in medium or unsuitable classes.

Conclusion: The results obtained from the AHP method showed that wind speed factor has the most weight
and importance in selecting sprinkle irrigation system. Generally, in most farms of the region, there is no
significant limitation on the implementation of sprinkler irrigation system. Due to low water quality and high
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wind speed in a small part of the study area that located in northern and eastern, the use of these systems is not
recommended. The results showed that some of the sprinkle irrigation projects have been implemented in lands
with low-class and it is essential to improve or change these systems.
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