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Abstract

Of the current issues in land use planning (LUP) in Iran that reduce usefulness of these studies are disagreement
over the results of these plans and the difficulty in repeating the process of LUP in the event of changing
strategies and decisions. To solve these problems and facilitate the use of LUP schemes by the stakeholders,
in this study, a novel management support system was proposed. This system that has been developed over
two years, offers a dynamic LUP solution that can be implemented for all provinces. The system was developed
using IDRISI software tools focusing on the multi-objective land allocation (MOLA) function and application
of Cs-Sharp programming language. Its capabilities include designing new LUP scenarios, compatibility
assessment of the proposed land use with the LUP scenario, graphical comparison of land uses before and after
LUP, optimized site selection of land use patches under different management scenarios and display of LUP
documentation for each county. In this paper, we introduce Golestan Multi-Objective Land Allocation
(GMOLA) as the first applied LUP software in Iran.
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Introduction

One of the essentials of sustainable development is the land use planning, which in the first step seeks the most
appropriate arrangement of activities and population with the aim of logical use of environmental resources to
improve the quality of human life. One of the definitions of land use planning is the regulation of the
relationship between man, the land and his activities in the land in order to make appropriate and sustainable
use of all the human and spatial facilities of the land to improve the material condition of the society over time
(Makhdoum, 2006). Two parts of land evaluation and allocation can be distinguished in the first stage of land
use planning. Land evaluation, in which the capability of the land is evaluated for permitted uses, and land
allocation, which is decided for the best uses of the land units according to the evaluation stage (Sante &
Crecente, 2005). Among decision-making levels, capability evaluation is considered as the foundation of
decision-making and a prerequisite for planning (Makhdoum et al., 2007). Land use planning scenarios are
usually created in order to allocate a certain area of the land to the specific uses, based on the ecological
suitability maps of the uses. Determining the extent and priority of uses in the land use planning scenario can
be done collaboratively and with the agreement of all stakeholders. Participatory land use planning requires
easy reproducibility of the land use allocation process and managing conflicting land uses under different
scenarios. Automation of decision-making has always been one of the goals of researchers (EISSA, 2013). The
spatial decision support system (SDSS) improves the field of cooperation by facilitating the possibility of
repeatability of complex and time-consuming processes. In general, spatial decision support systems have
special capabilities such as solving repeatable problems, spatial modeling capabilities, spatial data analysis and
management, solving structured and semi-structured problems, and easy-to-use interactive user interfaces,
scenario evaluation, visualization and report generation (Sugumaran & Degroote, 2010). In fact, one of the
main goals of establishing a SDSS for land use planning in this study is to facilitate the possibility of repeating
land use planning process under different management scenarios with the view of the participation of all
dependent groups and to facilitate the practical use of the land use planning results. Designing of the spatial
decision support system of Golestan land use planning began with the beginning of land use planning process
in this province (Salman Mabhiny et al. 2014b), and its development was completed after spending more than
two years (Salman Mahiny et al. 2016). In this article, an attempt has been made to present the results of the
study and the measures taken in order to provide a decision support system for the selection of dynamic and
raster-based land uses for Golestan province and to depict its characteristics.

Methodology / Experimental Design

In this study, Golestan province of Iran was considered as the study area. With an area of about 20438 square
kilometers, this province constitutes 1.3% of the total area of the country and is located between 36.5 to 38.13
degrees’ north latitude and 53.85 to 56.37 degrees’ east longitude. Conceptual models are the basis of computer
models. The components of the conceptual model of the spatial decision support system proposed in this study
have been formed based on the needs estimated in the Golestan province land use planning study (Salman
Mabhiny et al., 2014b). The components of the Golestan land use planning SDSS include 1) the allocation and
conflict resolution of land uses, 2) comparing the area of land uses before and after allocation, 3) site selecting
of new land use patches, 4) measuring the compatibility of the proposed use with the land use planning scenario
results and 5) displaying the documents of the land use planning scheme. The initial version of the land use
planning system was produced and tested using the IML macro language in the Idris environment. In order to
convert a conceptual and mental model into a practical computer model, the programming of the Golestan
SDSS was done with Microsoft Visual C#, which is an object-oriented and modern language. The Golestan
land use planning SDSS uses the Multi-Objective Land Allocation (MOLA) model as one of the multi-criteria
spatial decision-making techniques for allocating land uses and resolving conflicts. The MOLA procedure
resolves land use conflicts by assigning conflicting cells to land uses with higher weighted suitability (Eastman,
2012).

Results and Discussion

The present study presented a new method for the collaborative allocation of land uses using a spatial decision
support system (SDSS) that was designed and programmed for the first time in Iran. The purpose of the
collaborative allocation of land uses in this study is the participation of all the land use planning stakeholders
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in the process of allocating land uses with limited and permitted changes in the areas and ranks of large land
uses in order to produce new results that are more agreeable and the implementation of the results has a higher
guarantee. This system was tested for Golestan province and its results indicate the success of the system in
terms of the possibility of improving the participation of land use planning schemes by facilitating the
repeatability of the process of land use allocation and conflicts resolution under different scenarios. Examining
the results showed that the Golestan land use planning SDSS has provided the possibility of effective and
optimal use of the Golestan province land use planning results. Another feature of using the designed system
is that it maximizes the possibility of beneficial use of available data and information and minimizes the desired
processing time. It is necessary to explain that the accuracy and correctness of the results of all SDSS systems,
including the Golestan land use planning SDSS, is directly affected by the accuracy and correctness of the data
in the database. Crossland et al. (1995) who studied the impact of using GIS technology in the form of SDSS
said that SDSS can express the missing connection between decision makers and complex computer models.
In addition, decisions and solutions developed by decision makers with SDSS are faster and associated with
fewer errors (EISSA, 2013). Also, it seems that the quality of the decision-making process and SDSS outputs
are highly correlated with the use of available resources (such as time, data, and experts) (EISSA, 2013).

Conclusion

The Golestan land use planning SDSS combines GIS functions in an effective way to manage, analyze and
display data and provides a unigue method to solve land use planning issues with different types of restrictions
and goals. This SDSS has tools for selecting new land use patches according to the land use planning result
map and evaluating the compatibility of the proposed land use for an area with the land use planning scenario
result, that improves the usefulness of the land use planning results. Due to the effectiveness of the Golestan
land use planning SDSS in solving land use planning problems with a large number of suitability layers for
land uses on a large scale, as well as the flexibility of the system for use in other regions, it is suggested to use
the mentioned system in other provinces to automate the land use planning for improving the efficiency of the
decision-making process and moving towards sustainable development.
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