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Figure 1. Esfarayen city in North of Khorasan Province and study area (Green in the map).
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Table 1- The removal of a new irrigation system for a region of the study area.

SLideS S e S b 3,
Low pressure Sprinklers Local Detailed parameter Row
—_ AN 1
Slope greater than 20%
o Cela 5 e o V-Y/0 (603 4i )
Permeability 1-2.5 mm per hour
o o Cela 5 e Joo Y/0- (6003 4d 3
Permeability 2.5-4 mm per hour
. N B N S .
Permeability more than 120 mm per hour
o S Pt e Y0t o BC 5
EC between 3.5-4 ds/m
R o o s oeidgs b St BC 6
EC more than 4 ds/m
L L 300 3 s delis (Kon b slawis 5 o5 (olol ailes ;
There is a history of modern irrigation and favorable cultural context
o " o 3 sy aibete )3 et 5 ale (65,0 g
No skilled labor in the region
o w.(jﬂjbim.)jiﬁi)jﬁw 9
The area is remote and underserved
ool Jalse b B 53 g 5okl sabile 4 (as5lael Y g
Table 2. The rate of new irrigation systems in relation to climatic factors.
SlideS sl PP S b 3,
Low pressure Sprinklers Local Detailed parameter Row
5 3 1 (Ye-7Y km/h) 5U 5 5lews 5l Cs 1
Very high wind speed (24-32 km/h)
V-YE km/h) 5L oL <
1 3 1 ( ehabade 2
High wind speed (16-24 km/h)
(Ve-\1km/h) e 5L <
0 2 0 (7 2 = 3
Wind speed of light (6.4-16 km/h)
+=7/6 km/h L
0 0 0 ( oS Sl 4
Low speed (0-6.5 km/h)
0 0 0 S 5
And cold temperate zone
$ ailae
-1 2 -1 s 6

Tropical
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Table 3. The rate of new irrigation systems in relation with topographical factors.

SedeS bl el S Ak )
Low pressure Sprinklers Local Detailed parameter Row
BWERTR SN s
+2 +3 +3 A I
The slope of less than 2%
Aoy V-4 5
+1 +2 +2 92 ITE e 2

Slope 2-4%

doo i—\ LR
3 +1 +1 > = 3
Slope 4-10%
doys Ve=Ye i
3 3 22 = 4
Slope 10-20%

Loy Ve 5l 5 e el

3 5
Slope greater than 20%
- ‘ . . ‘MJ[S B
3 3 +3 A RS o 6
Homogeneous slope
- ‘ . . I:'““_‘ B
9 + 1 C S b 7
Relatively uniform slope
- ~‘ . A B
-1 +1 Wﬁ"gifl’c e 8
Non-uniform slope
S ol b Bl s e85 ol ablela 4 paslasl £ Jyx
Table 4. The rate of new irrigation systems in relation with the soil factors.
SlideS sl PP S Abb 3,
Low pressure Sprinklers Local Detailed parameter Row
3 Cela e oo \2V/0 (5 dub o .
Permeability 1-2.5 mm per hour
“ele i Y/o-¢ ROEPVH
+1 ® 1 Cele ek et 2
Permeability 2.5-4 mm per hour
el i—0v L558
+2 ) +2 Cele ek S 3
Permeability 4-50 mm per hour
O I 0 =\Ye g b i
2 +2 v Sl e s S ks 4
Permeability 50-120 mm per hour
1 3 ol e ke VY0 51 5 A (6 b el 5
Permeability greater than 120 mm per hour
- 43 e N it 6
Available water 30-60 mm per hour
o p e e VYo s LB O
5 3 3 P n ek e Ji o 7
Available water 60-100 mm per hour
Y S VormYor oz B O
+ 1 12 Fo o Fadee e Jl o 8
Available water 100-150 mm per hour
Y R VO =YV e e zees G O
) 1 12 Fa o Fadee e Jl o 9

Available water 150-210 mm per hour
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Table 5. The rate of new irrigation systems in relation to water quantity.

s

St s S AL )
Low Sprinklers ~ Local Detailed parameter Row
pressure
AN dsdassdon Sloe (oSl a5l 568 b 63 gl Sl bl sl s
0 0 0 Sy el 1
Irrigable lands within the plan lands on hydromodul less than 1 lit/s per hectare
0 0 0 S b ) sdespdes Slee Sl s (s 5le )
Equal area of land on hydromodul 1 lit/s per hectare
2 - 3 B A RUERE R W ISR B RV IR R [ - 3
Most of the lands based on hydromodul 1 lit/s per hectare
S L B 3 g okl salile 4 as5lael -1 g
Table 6. The rate of new irrigation systems in relation with energy.
SlideS sl PP S b 3,
Low pressure Sprinklers Local Detailed parameter Row
" 0 " ﬂO)‘fVSL;‘;ﬁ}SCLﬁ)‘QM\ |
Topographic height difference of less than 5 meters
20 0-Yo 5l 3154 05 sl Lok
+3 +1 +3 - o PR gl S 5
Topographic height difference between the 5-20 m
PN ST S IR { QU B I,V Cod
0 +2 +1 By SHom HAns gl S 3
Topographic height difference between the 20-40 m
SO I WO R (I AP P B POk
0 3 1 e Nom Ky gl S 4
Topographic height difference between the 40-60 m
2\ Sl S S s gl Cidles
0 12 2 Fo VSl Sk (SRS il 5
Topographic height difference more 60 meters
el 5 (Kaap Jalse b Bl s olal slakble 4 a5kl -V Jyur
Table 7. The rate of new irrigation systems in relation to social and cultural factors.
S St s S ALY )
Low Sprinklers ~ Local Detailed parameter Row
pressure
- 3 S 35y dols [San b glaainy 5 Jlidoos (bl il .
There are not have pressurized irrigation history and favorable cultural background
- . . Gl dolas Ko 3 gladiusy Js 2,005 525 Slidcos g ol aila 5
There is no record of pressurized irrigation, but the cultural context is favorable
- i » Gl el oa (Kin b oty 5515 355 Jliscos (ool aile 3
There pressurized irrigation history and cultural context is also favorable
0 9 3 Sls s liscey ol il j3 Lol Jb- s 4

Now there is a pressurized irrigation in the region
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Table 8. The rate of new irrigation systems in relation with the workforce.

SlideS sl PP S b 3,
Low pressure Sprinklers Local Detailed parameter Row
1 3 31 3 g g adlae j3 jaase 5 ale (55,0 1
No skilled labor in the region
3 3 3 Ssd g b L syls 5 g g adlate 3 awasie g ale (60 )
Skilled labor in the area or funded
1 3 9 3 g g adlate 3 6 SIS 5 abe ansd (g5 8 3
There are not semi-skilled workers and workers in the area
43 12 3 Syls 35y adlae 55 6 SHIS 5 abe aad (g0 4
There are semi-skilled workers and workers in the area
auzn b bl s 6kl sable 4 o5kl -4 doix
Table 9. The rate of new irrigation systems in relation to cost.
SlideS sl PP S Abb 3,
Low pressure Sprinklers Local Detailed parameter Row
b ool agn i) asslael
0 2 3 (ol 5 o) gz Jaislh oassls 1

Voted in terms of costs (fixed and current)

SN 5 (513 0 DU b BLSI 55 cp 5 sslel slalole 4 aajlasl =)+ g

Table 10. The rate of new irrigation systems in relation with the operation and maintenance of facilities.

JLises St Py S AL &3,
Low pressure Sprinklers Local Detailed parameter Row
0 . 3 c,,.«\pfu)azl:iab);)ég}adk;a 1
The area is remote and disadvantaged
2ol DU : B adais
+3 +3 +3 = S5 e 2
Project area is accessible and equipped
ol el LB Shpily) 5 Ol e leds
+3 +2 +2 el el BB Skl s S 3
Repair services and spare parts are supplied parts
0 3 2 b_;\) o gdows é.&r;‘ﬂ)&‘ﬁ.ﬁ Oleds 4

Repair services and spare parts are limited
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Table 11. The rate of new irrigation systems in relation with the quality of irrigation water.

(ST T S s b BT s g ol sbasible & (aslasl Y Sy

LS St e Sy ALk i3,
Low pressure  Sprinklers Local Detailed parameter Row
0 0 0 (E&o.)u;[,s;n,“:,w |
Concentration of less than 50 ppm
0 0 1 Pz 00Vt o olpe il 5
Concentration between 50-100 ppm
0 1 5 tligis Vot Sl slse il 3
Concentration of more than 100 ppm
V5l 5.5 Ph
-1 0 +1 s 4
Ph less than 7
V-A - Ph
0 0 -1 o 5
Ph between 7-8
A3l 55 Ph
-1 -1 2 ST 6
Ph more than 8
. L Vi s SE
43 +3 3 Aoz el ) 35S Ee 7
Ec less than 1 ds/m
EUROUS S B S
) 9 0 BB RS S o= EC 3
Ec between 1-2 ds/m
SURNEIUS IS X N o
+ 2 3 BB RS S o= EC 9
Ec between 2-3 ds/m
Sy s g Y10 o E
1 2 3 SR e T O B 10
Ec between 3-3/5 ds/m
5 o ) Y/o-¢ - Ec
2 3 3 7oA et o 11
Ec between 3/5-4 ds/m
3 o e e £l 5 e Be 12
Ec more than 4 ds/m
0 4 4 g Vo 5l 5eS e chals 13
Sodium concentration less than 70 ppm
1 2 2 ls V1708 O ek Bl 14
Sodium concentration between 70-350 ppm
2 3 3 (l&&\”ow‘i;ﬁﬁ,\“w 15
Sodium concentration more than 350 ppm
0 1 1 flaga Vo 0l FoS oS ke 16
Chloride concentration of less than 70 ppm
y 2 2 Ploree V17701 L 28 ol 17
Chloride concentration of between 70-350 ppm
5 3 3 flages YOr Sl ~a oS ke 18
Chloride concentrations more than 350 ppm
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Figure 2. Hierarchical tree diagram in relation to the selection of the best modern irrigation system.
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Figure 3. Spatial priorities to suit the local irrigation system.
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Table 12. Summary of results obtained in the separation of irrigation in the entire range.
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Abstract

Background and Objectives: The implementation of different irrigation methods in different
areas is influenced by factors such as climatic conditions, water quality, topography, soil
characteristics, product type and socio-economic factors, some limitations in each of the above
factors In the studied area, changes in the proposed irrigation system. Issues and topics related
to the choice of proposed irrigation method, can be investigated by quantitative and qualitative
indicators, the possibility of using these two simultaneously in the method of hierarchical
analysis process, it has turned it into a powerful tool for analyzing issues in this section.
Considering the above and the power of the hierarchical analysis process to decide on the
appropriate method for irrigation for the region and its strength in combination with GIS and
less use of these two with each other in studies in recent years, in different parts of the country,
As well as the northern Khorasan province and the city of Esfarayn, It was studied.

Materials and Methods: This research was carried out in Esfarayne County, North of
Khorasan province and between 57 degrees and 30 minutes east longitude and 37 degrees and 4
minutes north latitude and total area of 5192 square kilometers. In this study, a method was
developed and presented for grading the factors influencing the selection of new irrigation
systems. The effects of different factors using the correct digits (+3) to (3) investments are rated
at seven points. In order to influence more important factors or preventing the same effect of
factors with a different degree of importance, the coefficient is considered as the weight of each
factor. This index is based on project conditions are determined using analytic hierarchy
process. By combining analytic hierarchy process and geographical information system (GIS),
multiplied by the weight of the layers entered. The final score, obtained of algebraic summation
scores of each factor for each region. This rating is in fact the potential use of each new
irrigation systems. Data related to this study, has been prepared the irrigation database under
management of Jihad Agriculture in Esfarayen city.

Results: In this research locating new methods of irrigation for 77,075 hectares of irrigated
lands (agriculture and gardens) Esfarayen city of North Khorasan province is performed and
results are shown as maps with scores of each region of plan area for each new irrigation
systems. The results of this research show that: Out of 77,075 hectares of land in the study area

* Corresponding Author; Email: amaratahmadi@yahoo.com
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is intended, in accordance 58835 hectares (76.5%) were recognized fit to Low Pressure
Irrigation, 17105 hectares (22%) suitable for Local Irrigation Systems and 1135 hectares (1.5%)
suitable for Sprinkler Irrigation Systems.

Conclusion: Low pressure irrigation system in the majority of regions except the northern areas
because of unsuitable topography, has achieved the highest score. Therefore, Low Pressure
Irrigation for raising irrigation efficiency suggested to the majority of area and in other areas
(North), Localized irrigation system has been selected as the best new irrigation systems.

Keywords: Analytical Hierarchy Process, GIS, New Irrigation Systems
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