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lands will promote the proper utilization of the lands. This study was
conducted to identify and model the ecological resources of agricultural lands
in Alborz province. To prepare the EP map, the layers of effective ecological
resources in the irrigated crop, dry farming, garden, and tree planting land
uses were determined according to the parametric method, and then the
significance coefficient of each criterion was calculated by the analytic
hierarchy process (AHP) method and the couple criteria competition. The
results showed that 22.6% of the lands have a suitable capacity for irrigated
crop. Also, 70,699 hectares of lands are suitable for gardens and tree planting,
which is 47% (equal to 36,728 hectares) higher than the current cultivated
area (33,971 hectares), which is currently under other land use. The EP of the
province for dry farming was estimated to be 9064 hectares, and currently,
regardless of the land capacity, 20097 hectares of lands are under dry farming.
According to the results, about 70% of the lands of Alborz province have
agricultural EP. This fact was observed on the situation there is no match
between the current land use and the EP, as the most contrary can be observed
in the irrigated crop land use in Eshtehard city and for garden and tree planting
was in Savoojbolagh and Nazarabad cities.
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3800
Slope < 3,3-7,7-15,15-30,>30 %
Aspect North, South, East, West, Flat
Land and Soil Landform 11,1.213,21,22,232.4,3.2,3.34.1,43454.7,
6.3,7.2,8.1,8.2,9.1,9.2
Land classification 1, 11, 11, 11, 1V, others
Land use irrigated agriculture, farming agriculture, Pasture, wasteland and protected
Geology Erosion Low, Moderate, High
Climate Rain 207-300, 300-400, 400-500, 500-600, 600-678 mm
Temperature 6-10, 10-16, 16-20, 20-22, 22-25.6 °C
Hydrology Access to water 0, -7, -14, -51, -185, -190
Vegetation Vegetation Art-Sie — Stipa, Ast — scariola stipa, Artem — Sie — Ptero, Ast — thymus acomth,

Protected area

Psath — Agropyr, Psathyr — Leucopoa, Agr-Leuco — Ast, Prennial grass —
thymus, Halocnemum, Art e — sie — Ast, Ast — Agro, Ast-Acantholimom, Ast-
onbrychis, Ast — prennial grass, Ast — prangus, Agr-Ast — acamth, Ast-
Dioplotaemia
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10 1 0.3 Land classification Ecological potential for

9 1] irrigation agriculture

8 1

7 n+1v

0 others

5 Land unit 3.2 0.1 Land resources and

5 Land unit 3.3 capabilities

10 Land unit 4.1

10 Land unit 4.3

10 Land unit 4.5

10 Land unit 4.7

3 Land unit 8.1

3 Land unit 8.2

2 Land unit 9.1

2 Land unit 9.2

0 Others

10 Irrigation agriculture 0.2 Land use and coverage

1 Rainfed agriculture

1 Rainfed agriculture with

rangeland

0 Others

10 0-5 0.2 Slope

8 5-10

6 10-15

1 15-20

0 >20

10 0 0.2 Access to water resources

8 -7

7 -14

6 -51

4 -185

3 -190

(,kSa) (ol el sl 5l il SG5908T Gl Y Jgu
Total area of % Area of
. . Appropriate Medium Low Suitable and Suitable and
City No Potential Potential Potential Potential Medium Medium
Potential Potential

Karaj 125545 6550 12496 3752 19019 3.7
Savoojbolagh 65124 21741 12533 16414 34274 6.6
Nazarabad 9192 24498 7605 17386 32103 6.2
Eshtehard 18885 4086 26389 29647 30475 5.9
Taleghan 101374 0 69 10981 69 0.01
Area Total 320120 oTAYe oq.1e YAVYY Yyedg.

Arae % 1Y,y AR Vy,o Vo,Y YY1
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City No Potential Low Potential (S2) Suitable Potential (S1) %6 Area of Suitable

Potential
Karaj 144542 3774 0 0
Savoojbolagh 98116 11260 6438 1.2
Nazarabad 56904 1778 0 0
Eshtehard 65021 13981 6 0.001
Taleghan 97230 12512 2620 0.5
Total Area 461813 43305 9064
Area % 89.8 8.4 1.78
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City No Potential Low Potential (S2) Suitable Potential (S1) % Area of Suitable

Potential
Karaj 123247 12752 12317 2.4
Savoojbolagh 68247 19374 28192 55
Nazarabad 26454 8217 24011 4.7
Eshtehard 47172 27419 4416 0.85
Taleghan 99218 11380 1763 0.34
Total Area 364338 79142 70699
Area % 70.85 154 13.75
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Ecological Potential Area (Hectare) % Area Total Area %
Irrigation agriculture Classl 113360 30 33.7

Irrigation agriculture Class2 11974 31

Irrigation agriculture Class3 1908 0.5

Gardening and tree planting Classl 40600 10.7 353

Gardening and tree planting Class2 92802 24.6

Dray Farming Class 1 4047 1.07 2.36

Dry farming Cass 2 4726 1.25

Inappropriate 107709 28.5 28.5

Coload bl Bl s SjdlssT Gl byl Ll ol oldlas eST

S539uiS (sly 5l il (LSl SG550sST g5 o 58 ol Limg 3 (Mokarram & Aminzadeh, 2010; Zhang et al., 2015)
5 Y stuo cluyaeliny sl amlie sloinl & Slgiee (il cnl 5l Jols i 5 3 48T (b (508 L o dulie
bl > o) cals vy 4 (2018) Herzberg et al. aslllas .43l 4l 51 (650,40 5 b o3kl 0950 3590 13 ool,) o)) p,8
lslwls” ((Hevea brasiliensis) _wsSié (Musa spp.) jse ((Acacia spp.) LSl (Oryza sativa) g6y olS gy (sly slas
caols adls ob s @l .caby (Wl dude Jdoo jleslawll (Coffea canephora) o448 4 (Manihot esculenta)
ol oLl 4 55 (2018) Ennaji et al. adss )0 .Cawl yuxio Y/AY B /YR 51 adllas 3)50 adlaio )3 lololS cuis™ (4l y
C3yuiS el camlio blie 5 B by w8l cusls Aol pimen 5 cud «SB Sluogad jloslazwll (65,08 o))
s cawlin (6550liS™ (glys LBl 5l ao)d WY (o8 ()9 9 canliol il Jdoay ol lis zols 00,8y 1) 020
pAS Jgazs 93 (sl peo; canls byl gl cpile (6 u50L (sla s, ;| (2020) Taghizadeh Mehrjardi et al. yiocen
caols Sbj)l o Koyl Jde (sladdllas j3 559 (6 5YL > glyld i bradia b duwslio j> a5 10,8 ool 120 9> 9
35 duglio (TOPSIS) Jlon) > ol & ol (sliza 2 a5 Coglyl (silonpn S5 by pas5 f el (el o)
adbate So3lsS1 Gl 2Lyl 3 Jbe 93 2 VL LUl I Lt &S g0 <A 5 A G e Jhe 9 2 (e cups &S
SiyoliS ol SG5eleST e ob)l wlllas 51 (g ks 45 (Bagherzadeh & Gholizadeh, 2016) cul puiS cuiS (gl
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.1 The technic for order preference by similarity to ideal solution
.2 Matter-Element



vy ooy s Joloni 3 (o1 Ll MBI dilales 51 030iteal § 5ol i 553905 5 390351 3 7 ol !

B3 9 b qwd ol cslyj yobaiads a5 oo yline el p 55 imgd oyl > (Kumar et al., 2020) siitws caslio (65 )9LiS

390 so3gioxe (SFPST g padpasite | (e g oddgilae (b)) lalrs Jlael b B ad (b paside )
39 plocl adlate g8 bulyd b o] dusli 5 (Su55ST canlin g5 & Loy soaitis cdalllne

S i —F
Sl b glio 5l cblis 5 o] Juwilty gl oo 5l o0litol 390 )3 (65 el (sl (3])) S g s ki
slapasls (58,5 ool (65,5LiS (slagme; (slp cuslio Bblio ololid calllan cpl 1 01 (oL comnl o] (sla Juus
VEAFWY cggacme j3 0 plonil jull bl )3 (gladlate (obidie )3 (pwlidipme; 9 (BLS (idgr qualdl ¢ (3155095 oo 9 S
Sy ol Aked (65)9liS lg5 a8 L]l S VoYY R g (65)9liS (gl aw B G 4 o g gl Ll T s
Oyt 53 o] Bllas pas cp 5k 4 ggo0d 20 292 Slgsen g Billa (S55ST Bl g a6 )8 o &S
)03 S99 (65 9 EL 68 3 bk g g gl sla i ol 55 5 ol caslys gyl p 5 ke

Slp b 5)9liS slaoged (dlate ob5)l (slp (Sl ryaeby il SO Gy Sl e So5d6ST g b))
Ol S a3 1y (65y0liS” (Sl )l syl g s g geil dul)E 5l 6y ole (ISl g WS Jes adlate
2 0jugd (ol (£ drgi g (S lesw gl (xS ea o il I U8 L o)) Gl 5 SGjdssT Gl b))
ou Gl ety can Slyie 385 ol )5 @ pom Al gpe (ol (ssliS i
255 L8 (65y5liS (el ) 5 gpe e g (S erenal 5 ()l AdST oMl 3550 CunsS Alag 3 (bl (g5y5liS

&b .

Ahmadisani, N., Babayikafyi, S., & Mataji, A. (2011). Investigation of ecotourism activity in North Zagros forests
using multi-criteria decision making. Geographic Information System and Remote Sensing, 4(3), 65-64.

AhmadiSani, N., Babaiekafaky, S., Pukkala, T., Mataji, A., & Abdolkarimi, R. (2012). Integration of GIS, RS and
MCDM for ecological land suitability assessment in multiple-use forestry. Archives Des Science, 65(6), 59-70.

Azmi, AF., Mirzaei Ghaleh, R., & Shamsi. (2014). Challenges and difficuities of agriculture and its role in the
migratoin from rural to urban (Case study: Rural district of shirz, Harsin city). Modares Journal of Human Science
Spatial Planning, 2, 55-70. (In Persian)

Bagherzadeh, A., Gholizadeh A. (2016). Modeling land suitability evaluation for wheat production by parametric and
TOPSIS approaches using GIS, northeast of Iran. Modeling Earth Systems and Environment, 2, 1-11.

Baskent, E.Z., & Keles, S. (2005). Spatial forest planning: A review. Ecological Modelling, 188, 145-173.

Dashti, S., Monavarim, M., Shariati, M., & Sabzghabaei, G.R. (2010). Ecological capability evaluation on Zakherd
watershed for ecotourism development by application of GIS. Human & Environment, 8(3), 19-26. (In Persian)

Dedeoglu, M., & Dengiz, O, (2019). Generating of land suitability index for wheat with hybrid system aproach using
AHP and GIS. Computers and Electronics in Agriculture, 167, 105062.

Dehghan, P., Azarneivand, H., Khosravi, H., Zehtabian, G.H., Moghadamnia, A.R, (2018) . Design of agricultural
ecological and rangeland capability model using integrated approach of FUZZY-AHP (A case study: Eshtehard
city). Journal of Range and Watershed Managment, 71(1), 11-24.

Ennaji W, Barakat A, El Baghdadi M, Oumenskou H, Aadraoui M, Karroum LA, Hilali A (2018) GIS-based multi-
criteria land suitability analysis for sustainable agriculture in the northeast area of Tadla plain (Morocco). Journal
of Earth System Science 127 (2018): 1-14.

Everest, T., Sungur, A., & Ozcan, H. (2021). Determination of agricultural land suitability with a multiple-criteria
decision-making method in Northwestern Turkey. International Journal of Environmental Science and
Technology, 18, 1073-1088.

General meteorological office and water resources management organization of Alborz of the province, 2012.

Ghandali, M., Shayesteh, K., & Mesgari, M.S. (2020). Suitability evaluation for agriculture with regard to ecological,
economic power and social demand in Semnan watershed. Journal of Environmental Science and
Technology, 22(4), 299-313.

Herzberg, R., Gia Pham, T., Kappas, M., Wyss, D., & Thi Minh Tran, C. (2019). Multi-criteria decision analysis for
the land evaluation of potential agricultural land use types in a Hilly area of central Vietnam. Land, 8, 90.

Juita, N., Lopulisa, C. (2020, October). Land evaluation of sweet potatoes with a parametric approach. In 10P
Conference Series: Earth and Environmental Science (Vol. 575, No. 1, p. 012104). IOP Publishing.



1FoY 090 6yloss oo ylgz 5 oloeiy 699 oylpt) £y j LS ple dlzo WA

Pramanik, M., & Chaudhary, S. (2020). Land evaluation for sustainable development of Himalayan agriculture

using RS-GIS in conjunction with analytic hierarchy process and frequency ratio. Journal of the Saudi Society of
Agricultural Sciences, https://doi.org/10.1016/j.jssas.2020.10.001.

Khalili, S., Soltaninejad, H., & Tavakolinia, J. (2019). Evaluating the ecological capability of agriculture in Estahban
county. Iranian Journal of Agricultural Economics and Development Research, 50(2), 265-280. (In Persian)

Liu, G.X., Wang, X.J., Xiang, A.C., Wang, X.R., Wang, B.X., & Xiao, S.M. (2021). Spatial heterogeneity and driving
factors of land use change in the middle and upper reaches of Ganjiang river, Southern China. The Journal of
Applied Ecology, 32(7), 2545-2554.

Lopez, R.S., Fernandez, D.G., Lopez, J.S., Bricefio, B.R., Oliva, M., Murga, E.T., Trigoso, D.l., Castillo, E.B.,
Gurbillén, A.B. (2020). Land Suitability for Coffee (Coffea arabica) Growing in Amazonas, Peru: Integrated Use
of AHP, GIS and RS, ISPRS International Journal of Geo-Information, 9(11), 673.

Makhdom, H. (2001). Foundation for land use planning, fourth edition, Tehran Publication and Printing Institute, pp.
16, 123, 189-207. (In Persian)

Makhdom, M., DarvishSefat, A., & Makhdom, A. (2003). Environmental assessment and planning with geographic
information system, University Press, 304p.

Marbun, P., Nasution, N., Hanum, H., & Karim, A. (2019). Evaluation of land suitability on arabica coffee plantation
by parametric method in Lintongnihuta district. Earth and Environmental Science, 260, 012155

Memarbashi, E., Azadi, H., Barati, A.A., Mohajeri, F., Van Passel, S., Witlox, F. (2017). Land-Use Suitability in
Northeast Iran: Application of AHP-GIS Hybrid Model, ISPRS International Journal of Geo-Information, 6, 396.

Mokarram M, Aminzadeh F (2010) GIS-based multicriteria land suitability evaluation using ordered weight averaging
with fuzzy quantifer: a case study in Shavur Plain, Iran. The International Archives of the Photogrammetry, Remote
Sensing and Spatial Information Sciences, 38(2), 508-512.

Ozkan, B., Dengiz, O., & DemiragTuran, I. (2020). Site suitability analysis for potential agricultural land with spatial
fuzzy multi-criteria decision analysis in regional scale under semi-arid terrestrial ecosystem. Scientific Reports,
10, 22074,

Pilevar, A.R., Matinfar, H.R., Sohrabi, A., & Sarmadian, F. (2020). Integrated fuzzy, AHP and GIS techniques for land
suitability assessment in semi-arid regions for wheat and maize farming. Ecological Indicators, 105887.

Ramamurthy, V., Reddy, G.O., & Kumar, N. (2020). Assessment of land suitability for maize (Zea mays L.) in semi-
arid ecosystem of southern India using integrated AHP and GIS approach. Computers and Electronics in
Agriculture, 179, 105806.

Roy, J., Saha, S., (2018). Assessment of land suitability for the paddy cultivation using analytical hierarchical process
(AHP): a study on Hinglo river basin, Eastern India, Modeling Earth Systems and Environment, 4, 601-618.
Saaty, T.L. (1980). The analytic hierarchy process: Planning, priority setting, resource allocation. McGraw-Hill

International Book Co., New York.

Safaripour, M., & Naseri, D. (2019). Ecological land capability evaluation for agriculture and range management using
WLC method (Case study: Onarchay watershed, Ardabil province). Journal of Environmental Science and
Technology, 21(8), 113-123. (In Persian)

Saha, S., Sarkar, D., Mondal, P., Goswami, S. (2020). GIS and multi-criteria decision-making assessment of sites
suitability for agriculture in an anabranching site of sooin river, India. Modeling Earth Systems and Environment,
7,571-588.

Seyedmohammadi, J., Sarmadian, F., Jafarzadeh, A.A., & McDowell, R.W. (2019). Development of a model using
matter element, AHP and GIS techniques to assess the suitability of land for agriculture. Geoderma, 352, 80-95.

Shahpari, S., Allison, J., Harrison, M.T., & Stanley, R. (2021). An integrated economic, environmental and social
approach to agricultural land-use planning. Land, 10(4), 364.

Sharma R, Kamble SS, Gunasekaran A (2018) Big GIS analytics framework for agriculture supply chains: a literature
review identifying the current trends and future perspectives. Computers and Electronics in Agriculture, 155, 103-
120.

Soil and Water Research Institute, 1989. Guide for classification of lands for irrigation. Publication No. 205, Technical
Publication No. 766, Agriculture and Natural Resources Organization. Ministry of Agriculture. 91p.

Taghizadeh Mehrjardi, R., Nabiollahi, K., Rasoli, L., Kerry, R., & Scholten, T. (2020). Land suitability assessment and
agricultural production sustainability using machine learning model. Agronomy, 10, 573.

Tashayo, B., Honarbakhsh, A., Akbari, M., Eftekhari, M. (2020). Land suitability assessment for maize farming using
a GIS-AHP method for a semi- arid region, Iran, Journal of the Saudi Society of Agricultural Sciences, 19(5), 332-
338.

Truong, Q.C., Nguyen, T.H., Tatsumi, K., Pham, V.T., & Tri, V.P.D. (2022). A land-use change model to support land-
use planning in the Mekong Delta (MEKOLUC). Land, 11(2), 297.

Yang, S., Zhao, W., Liu, Y., Wang, S., Wang, J., & Zhai, R. (2018). Influence of land use change on the ecosystem
service trade-offs in the ecological restoration area: Dynamics and scenarios in the Yanhe watershed,
China. Science of the Total Environment, 644, 556-566.



https://doi.org/10.1016/j.jssas.2020.10.001

1va s lpo ke floi g (2 L OLeXb] dilolw jf 00liw] b ] ] (5559l S0 55557 oo Uy

Zhang, J., Su, Y., Wu, J., & Liang, H. (2015). GIS based land suitability assessment for tobacco production using AHP
and fuzzy set in Shandong province of China. Computers and Electronics in Agriculture, 114, 202-211.



