https://sppl.ui.ac.ir/?lang=en
Spatial Planning
E-ISSN: 2476-3357

Document Type: Research Paper
Vol. 12, Issue 3, No.46, Autumn 2022, pp. 1- 4
Received: 27/11/2022 Accepted: 11/03/2023

An Analysis of Agricultural Development Scenarios Using Weighted Linear Combination in the
Geographic Information System Environment (Case Study: Urmia County)

Nosrat Moradi *, Hedayatollah Nouri **
1- PhD, Department of Geography and Rural Planning, Faculty of Geographical Science and Planning,
University of Isfahan, Isfahan, Iran
nt.moradi@hotmail.com

2- Professor, Department of Rural Planning, Faculty of Geographical Sciences University of Isfahan, Isfahan,
Isfahan, Iran
hedayat.nouri@gmail.com

Abstract

The purpose of the current study is to design a land suitability evaluation model using Multi-
Criteria Evaluation (MCE) and a multi-stage scenario-based analysis in the Geographic Information
System (GIS) environment for agricultural development in Urmia County, North West of Iran. In this
multi-stage procedure, firstly, the leading physical characteristics of the region, including topography,
is studied. Then, to prepare a sustainable agricultural development scenario, physical and man-made
restrictions, socio-economy, and finally, environmental scenarios were evaluated. The results of the
Base Map, based on the Boolean Model, showed that only 12 percent of Urmia County is classified as
a highly suitable class for agricultural development; whereas around 64% of the total region contains
moderate to highly restricted lands. The results of the land evaluation, based on the socio-economy
and environmental scenarios, showed that a sustainable agricultural development scenario, as an
alternative, can play an important role in decreasing activities from the surrounding area of Urmia
Lake, and consequently act as a crucial factor for conservation of Urmia Lake.
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Introduction

In recent years, Urmia Lake has experienced severe drying and faced an ecological crisis. The
concentration of the urban population and activities, such as agricultural development, has been
recognized as the main factor of this crisis (Valiallahi, 2020). The present study aimed to evaluate land
suitability for agricultural development using Multi-Criteria Evaluation (MCE) and a multi-stage
scenario-based analysis in the Geographic Information System (GIS) environment. It is assumed that
consideration of the situation of the National Park of Urmia Lake with agricultural development
scenarios not only can lead to decentralization of population in the surrounding area of Urmia Lake
but also play an important role in spatial imbalances and activities, and consequently decrease
ecological pressure on Urmia Lake.

Materials and Methods

Multi-Criteria Decision Analysis (MCDA) includes alternatives that are inconsistent and
heterogeneous with quantitative and qualitative nature (Malczewski, 1999; Reynolds, 2014). MCDA
can be used both in vector and raster features (Pereira & Duckstein, 1993). There are many MCDA
analyses (Malczewski & Rinner, 2015). Weighed Linear Combination (WLC) and Boolean Logic are
among the most important and widely used procedures (Chen, Blong, et al., 2001; Malczewski &
Rinner 2005; Malczewski, 2006; Lafortezza, Chen, et al., 2008; Boroushaki & Malczewski 2008;
Jelokhani-Niaraki & Malczewski, 2015).

Research Findings

After preparing base and constraints maps, agricultural development is evaluated under different
scenarios (Pourebrahim et al., 2011, p. 90). In socio-economic, results extracted from the final map
indicate that lands with no or marginal limitations are mostly located in the eastern part of Urmia
County, where the region slope is low and soil is highly suitable for agriculture. In the environmental
scenario, out of 61 percent of the suitable area (Booleans region 1), 12 percent is classified as highly
suitable, 25 percent as suitable, 27 percent as marginal suitable, and 36 percent as low and very low
suitable classes. Out of the total area of Urmia County (5274 square kilometers), 7 percent is classified
as highly suitable, 14 percent as suitable, 15.5 percent as marginal suitable, and 63.5 percent as low
and very low suitable classes. So, the results show that severe limitation is the main constraint for
agricultural development nearly in one-third of the total area. In the sustainable development scenario,
the results extracted from the final map showed that 14.61 percent of the Boolean region is located in
highly suitable areas, 24.6 percent in suitable areas, 24.94 in marginally suitable areas, and nearly 36
percent in low and very low suitable areas. The results also showed that out of the total area of Urmia
County, 8 percent is classified as highly suitable, 14 percent as suitable, 14 percent as marginal
suitable, and 64 percent in low and very low classes.

Discussion of Results and Conclusions

Based on the results, the majority of suitable lands are located in the western parts of Urmia
County, Hovasin, Gangachin, and Ziveh deserts. Based on the environmental and geographical
characteristics of the region and also the results of the current study, the characteristics of the region's
land are determinants and prerequisites for any development plan in Urmia County. In regions similar
to Urmia, which enjoy high environmental and man-made potentials, land suitability using MCE-GIS
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and a multi-stage-scenario-based procedure can lead to spatial balances, decrease environmental and
ecological pressure, and also change the current crisis into land use and spatial planning by planners.
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Table (5) Area of suitable and unsuitable lands for agricultural development based on Boolean
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Figure (4) Suitable and unsuitable lands for agricultural development
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Figure (5) Constraints of agricultural development based on the Boolean and Fuzzy Logic
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Table (6) Statistical information of classified final map of restrictions for agricultural development
based on the Fuzzy Membership Functions
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Figure (6) Model of parameters overlay in socio-economy scenario
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Table (7) Classes range/ descriptive information, score of fuzzy membership and final weights of
soil source parameters
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Table (8) Classes range/ descriptive information, score of fuzzy membership and final weights of

land use/cover parameters
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Table (9) Classes range/ descriptive information, score of fuzzy membership and final weights of

water source parameters
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Figure (7) First phase of overlay
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Table (10) Classes range/ descriptive information, score of fuzzy membership and final weights of
socio-economy parameters
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Figure (8) Second phase of overlay
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Table (11) Statistical information of final map of land suitability in socio-economy scenario
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Figure (9) Final map of land suitability in socio-economy scenario
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Figure (10) Model of parameters overlay in environmental scenario
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Table (13) Statistical information of final map of land suitability in environmental scenario
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Figure (13) Final map of land suitability in environmental scenario
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Table (14) Statistical information of final map of land suitability in sustainable development

scenario
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Figure (14) Final map of land suitability in sustainable development scenario
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