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Abstract

Urban growth is a complex phenomenon It has been the subject of in-depth research for the last few years. There are various models used
to measure and simulate urban growth. Most of these methods are founded on GIS & RS techniques coupled with the CA algorithm, as
only these tools and techniques have the capabilities to conduct spatiotemporal studies, manage spatiotemporal dynamics, and provide
a detailed depiction and modeling from the bottom-up tactic. Recently, the slope, land use, exclusion, urbanization, transportation,
and hill shade (SLEUTH) model has been the most commonly used model. It is easily accessible because it is open source; moreover, its
source code is also easily accessible. The SLEUTH model’s name alludes to the necessary inputs —slope, land use, excluded area, urban
extension, transportation, network and hillshade. The model has been used in many cities and has proven to be efficient. The present
review paper reviews the past literature pertaining to urban development and prediction to further support the research on urban

planning, urban growth and prediction.

Keywords: Urban growth, Urban growth prediction, SLEUTH, CA algorithm, Spatial analysis.

Introduction

Urbanization is a universal phenomenon that is rapidly
changing the face of the planet. As the world’s population
continues to grow, so does the need for housing,
infrastructure, and other urban amenities. However,
urbanization can also have negative influences on the
environment, such as land use change, loss of biodiversity,
and increased carbon emissions. Batty and colleagues
documented the evolution of urban models through their
analysis of urban systems as cellular automata. To help
researchers better understand urban phenomena, urban
modeling often focuses on the urban design, construction,
and process of mathematical models, especially for cities
and areas (Batty et al., 1997). Hagerstrand (1965) made
the 15t attempts to construct mathematical CA models of
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urban systems of spatial diffusion models. Tobler (1970)
developed a demographic model that explains the regional
distribution of population growth in the Detroit region,
building on previous work. Understanding and predicting
urban growth patterns are important for managing the
effects of urbanization. This review will focus on the SLEUTH
model, a widely used urban growth simulation model that
has been used in numerous studies to predict and analyze
urban growth patterns. The present era addresses the
growth and development of urbanization. Researchers
are more concerned with studying urban growth and its
pattern as well as predicting trends in urbanization. Many
urban growth and prediction models have been found to
yield valuable results. Some of the widely used models are
listed below:

SLEUTH Model

In the field of urban development simulation, the SLEUTH
model is a popular model that simulates urban expansion
based on changesin land use, population increase, and other
factors that contribute to urbanization. For the purpose of
predicting urban development patterns, the model makes
use of a variety of geographical variables, such as slope, land
use/land cover, and transportation chains (Clarke et al., 1997).

Cellular Automata (CA) Model

The CA model is yet another model that is commonly used
for the purpose of predicting urban expansion (Tobler,
1979). A grid-based model that simulates land use alteration
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based on transition rules that describe the likelihood of a
cell shifting from one land use type to another. This model is
based on the concept of transition rules. The model is widely
utilized in research globally, and itis able to simulate intricate
patterns of urban expansion (Changlin Yin et al., 2021).

Agent-Based Model

The agent-based model (ABM) is a simulation model that
simulates the behaviour of individual agents, such as
households or firms, and their interactions with each other
and their environment. The model is capable of capturing
the complex interactions and feedback loops that drive
urban growth and has been used in several studies to
simulate urban growth patterns (Fiexue Li et al., 2020).

Pattern-Oriented modeling

“Patterns at many sizes should be examined in order to
represent the underlying processes of a complex system,
according to the pattern-oriented modeling (POM)
paradigm, which has recently gained traction in ecology as
an approach for understanding complex systems” (Judith
A.etal,2022).

Regression Models

Regression models are statistical models that provide
predictions about the expansion of metropolitan areas by
using historical data and other important factors, such as
population, employment, and transportation infrastructure.
Other relevant variables include the following: Models are
often used to develop scenarios of future urban expansion
under a variety of policy and land use situations (Nong
Yu,2012).

Artificial Neural Networks

An artificial neural network (ANN) is a kind of machine
learning model that attempts to anticipate urban expansion
by simulating the structure and job of the human brain. It is
possible for the models to capture the nonlinear correlations
that exist between the factors that drive urban expansion
and the patterns of urban growth (Stephane Cedric
Koumetio Tekouabou et al.,2022).

GEM, FASOM, CURBA, SimLand, UrbanSim, LUCUS,
DINAMICA, CLUE, and CVCA are some of the available
urban growth models. These models are based on a mix of
various techniques and consider a diverse range of causes
of urbanization.

The Slope, Land Use, Exclusion, Urbanization,
Transportation, and Hill Shade (SLEUTH)

Land use change model is a CA-based model that simulates
urban growth patterns by modeling land use change as a
function of population growth, economic development
and other drivers of urbanization. The model was first
established in the 1990s, and since then, it has been used
extensively in studies pertaining to urban planning and

land use management. For the purpose of simulating
urban development patterns, the model makes use of
geographical data, which include land use and land cover,
slope, transportation networks, and restrictions on certain
locations. The region under investigation is partitioned into
a grid of cells by the model, with each cell representing a
tiny portion of the land. In accordance with the land use
and land cover that is now present in the cells, the cells are
divided into several land use types. After that, the model
simulates the transition of cells from one land use type to
another based on transition rules that describe the likelihood
of a cell shifting from one land use type to another. This is
done to better understand the dynamics of the transition.

The SLEUTH model has several strengths, one of which
is its capacity to replicate intricate urban development
patterns, as well as its capacity to represent the impact of
land use policy and transportation infrastructure on urban
growth patterns, and its capacity to forecast future growth
scenarios. In addition, the model is not too complicated to
use and requires a small amount of data to be provided.
There are, however, a few limitations associated with the
SLEUTH model. The model operates on the supposition
that urban development patterns will continue to follow
the trends that have been seen in the past. It does not take
into account the possibility of shifts in urbanization patterns
that may occur as a result of changes in policy, demography,
or other variables.

Moreover, the model is highly reliant on the data that
are input, and any errors that occur in the data that are
input might result in errors that occur in the output of the
model. In addition, the model does not consider the spatial
interactions that occur between cells, which might restrict its
capacity to provide an accurate representation of intricate
urban development patterns. When using SLEUTH for
forecasting, the “seed” layer of the model s initialized using
the most current data when the forecasting process begins.
After that, SLEUTH will carry out a constrained collection of
transition rules, which willinclude choosing cells at random
and analyzing the spatial characteristics of the cells that
are located in the surrounding area. The determination of
whether a given cell is urbanized is based on an urbanization
probability that is derived from the features of the local
environment. A study revealed eight regulations that have
animpact on the changes that occur inside the CA. Despite
the fact thatit has several shortcomings, the SLEUTH model
continues to be a well-liked and regularly used instrument
for the modeling and prediction of urban expansion. A
number of studies have shown that this approach is useful
for modeling and forecasting patterns of urban expansion.
Furthermore, current research continues to enhance and
improve model accuracy and application.

For the purpose of simulating urban expansion, the
SLEUTH model has been used in many cities worldwide.
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It has already been implemented in 66 distinct cities and
regions” (Clarke et al., 2007).

Background

The SLEUTH model, which includes a slope, land use,
exclusion, urbanization, transportation, and hill shade, was
created by Clarke and colleagues in 1997. It is a CA model
that simulates urban expansion based on changes in land
use, population increase, and other factors that contribute to
urbanization. The simulation of urban development patterns
is accomplished by the model by the use of a variety of
spatial data, which includes land use/land cover, slope, and
transportation networks. There are several places worldwide
that have used the SLEUTH model, such as the United
States of America, China, Asia, and Europe. To simulate
the expansion of urban areas, the SLEUTH model divides
the landscape into cells and then assigns a probability of
urbanization to each cell. This probability is determined by
a set of rules that takes into account a variety of factors that
contribute to urbanization. For the purpose of calibrating
and validating the simulation, the model leverages satellite
images in addition to other geographical data. In addition,
the SLEUTH model features feedback loops, which make
it possible to simulate the intricate interactions that occur
between demographic increases, changes in land use, and
other factors that contribute to urbanization.

In recent years, urban prediction modeling and land
cover change in Asian countries such as China, Thailand,
and India have been studied using the CA-based SLEUTH
urban growth model (Sangawongse, 2006). The model has
gained popularity due to its efficiency in urban simulations
and future growth scenario results. The model based on
cellular automata is probably the most notable among all
the documented dynamic models in terms of its technical
progress in connection to urban claims. The SLEUTH model
has been tested in more than 60 cities worldwide (Clarke,
2013). Using these models, city urban planners, decision-
makers and policymakers can analyze the different scenarios
of urban land use/land cover change and evaluate the effects
on land use planning and policy (Veldkamp & Lambin, 2001).
The current study involving model simulation provides
spatial information on urban growth, which is a prerequisite
for urban planners and decision-makers to understand both
current and future growth scenarios in cities. This study will
also serve as a basis for mitigating urban development and
as a basis for planning and developing city policies.

It is possible to make accurate predictions and conduct
in-depth analyses of urban development trends using
the SLEUTH model. The model has been used in a great
number of studies worldwide, and it has been shown to
be suitable for modeling the expansion of metropolitan
areas. However, the model does have certain restrictions.
For instance, the model presupposes that urbanization
is a linear process and does not consider the impacts of

economic cycles or other social elements that might affect
urban development patterns. Moreover, the model does not
consider environmental issues (H. A Bharath, 2018).

Objectives

The SLEUTH model is used to fulfill three objectives

«  The SLEUTH model was used to monitor and analyze
urban growth.

«  Prediction ability of the SLEUTH model for urban growth

«  The SLEUTH model was used to predict future urban
growth under different policy and land use scenarios.

Past Literature

SLEUTH has been used in a great number of studies for the
purpose of forecasting and analysing patterns of urban
expansion. For instance, Wu and Webster (2001) utilized
the model to simulate urban expansion in the San Francisco
Bay region and found that the model was successful in
forecasting urban growth trends. Similarly, (Kumar and
Agarwal, 2021) used the SLEUTH model to forecast urban
expansion in the Pearl River Delta in China, and the results
showed that the model was able to properly forecast the
geographical patterns and breadth of urban growth in the
area. In other research, the SLEUTH model has been used
to construct scenarios of future urban expansion under a
variety of policy and land use scenarios.

(Clarke & Gaydos,1998) “In their article, the metropolitan
regions of San Francisco and Washington/Baltimore were
subjected to a long-term urban development projection
that was produced by combining a computer application
(CA) and geographical information systems (GIS). The urban
growth model (UGM), which Clarke designed, is used in
this study. The purpose of this study was to determine
whether the model is capable of accurately predicting
growth in regions with unique shifts in growth patterns.
Model calibration is performed using historical data for
both areas, after which the prediction process begins
when the model has been calibrated. Moreover, this study
investigated the functions that GISs play and revealed three
primary domains in which GISs play an essential role. The
first function of the system is that of a data integrator. The
second function is that of a visualization tool, which is used
to make map displays based on the output of the model.
The third function, which is the most essential, is the ability
of a GIS to store and modify fresh data sets for applications
such as decision-making tools.

(Candau, Rasmussen & Clarke,2000) Introduce the
SLEUTH model as a novel approach that may be used for
a large area that encompasses the states of Delaware, the
district of Columbia, Maryland, North Carolina, novel York,
Pennsylvania, Virginia, and West Virginia. The original unified
geographic model (UGM) serves as the foundation for this
model; however, it is combined with a deltatron land-use
model (DLM). In this model, a turn-based method is used,
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and the UGM is responsible for applying the standard
parameters to propagate land cover change across urban
and non-urban land use over a period of one year. After
that, the deltatron parameters are applied to each pixel
that changes throughout the cycle. If the parameters are
not satisfied, the pixel will return to its initial state without
any further modification. This enables one to differentiate
between regions with high transition confidence and regions
with transition uncertainty. These cells are recorded, and an
uncertainty map may be created if that is something desired.

(Silva & Clarke, 2002) Expand upon the previous work
of Clarke and Gaydos (1998) by validating the universality
of “the SLEUTH model in a European setting by using it to
simulate two Portuguese cities, Lisbon and Porto, which
offer extremely varied spatial and developmental features
owing to topographical and historical cultural differences.
Specifically, the model was used to mimic the cities of Lisbon
and Porto. The calibration of the model for the two cities
is the primary focus of the application since it is the step
that is identified as being the most important in terms of
guaranteeing a high degree of modeling accuracy”. These
authors listed the purposes of the study as follows: (1) to
demonstrate that the same model could be applied not
only to North America but also to European cities; (2) to
demonstrate how important structural and geographical
differences between applications could be revealed by
calibrations that may be useful in comparative urban
studies; (3) to reveal how spatial resolution improves model
performance by making the model more sensitive to local
conditions; and (4) to determine how sequential multistage
optimization throughout different phases of calibration is
the key to model application comparisons. The findings were
satisfactory, and the model was able to precisely represent
the distinct development trends for each city. The model
provides valuable insights into the early stages of urban
development and is well-suited for conducting comparative
analyses of other cities. The study did make a comment
about the high amounts of CPU time that are needed, but it
was discovered that the SLEUTH model is simple to use and
is well matched to the context of the planning application.

Jantz, Goetz & Shelley (2003) used the SLEUTH model,
which is used to predict the effects of potential future policy
scenarios on the utilization of urban land in the metropolitan
region of Baltimore and Washington. The impact that
urbanization has on the water quality and overall health of
the Chesapeake Bay estuary and the streams that flow into it
was the subject of the discussion that required attention. To
make a projection of the amount of urban expansion up to
the year 2030, the SLEUTH model was used. This projection
considered three different policy scenarios: (1) current
trends, (2) managed growth, and (3) ecologically sustainable
growth. The implementation of SLEUTH was selected for
the project because of its user-friendliness, its capacity

to include varying degrees of security for various regions,
and its simplicity in integrating with raster geographic
information systems. Kocabas & Dragicevic (2004) also
believe that this position is correct. Past data were obtained
via remote sensing, with 1986 being selected as the “seed”
year, followed by 1990, 1996, and 2000. The data had to be
rescaled to a coarser scale since the computer resources that
were available would not have been enough to analyze a
resolution that was finer than 45 meters. The calibration of
the model was accomplished via the use of a Monte Carlo
simulation technique, which requires more than a week of
processing time on a Beowulf PC cluster consisting of 16
nodes (each node is composed of an AMD processor, a 750
CPU MHz, and 1.5 GB of RAM). Despite the fact that this is
a very time-consuming and hardware-intensive process,
the data set covers a wide region that is 23-7 hundred
kilometers squared. The study indicated that the SLEUTH
model yielded excellent results at the regional level, but it
was not accurate at identifying progress at the local level.
This was discovered after examining the findings of the
research. As a result, the study concluded that the SLEUTH
is an excellent tool for decision-making and policy analysis
at the regional level. However, the model must undergo
considerable refinement before it can be used exclusively
for this purpose at the local level.

In their simulation, SLEUTH aimed to forecast the
expansion of urban areas and investigate the effects of
various policy scenarios on the metropolitan region of
Atlanta. This project’s primary objective was to investigate
the ways in which future urban expansion may have
an impact on vegetative land cover and to find ways to
safeguard the natural environment. Satellite remotely
sensed images covering the years 1973 through 1999 were
used to compile the data for the model. The data format,
resolution, and dimension must be standardized before
the model can be evaluated and executed. The process of
calibration, which calls for Monte Carlo iterations, required
approximately two weeks of CPU time due to the limits
imposed by the hardware. However, researchers believe that
more realistic simulations may be produced by altering the
model’s transition rules and considering additional growth
limitations. The findings were positive; however, they believe
that modifications could be made. According to one of the
closing remarks, the model was an efficient instrument
that allowed for the “imagination, testing, and selection of
possible future urban growth scenarios in relation to various
environmental and development conditions.”

(Goldstein, Candau & Clarke,2004) Proposed an
innovative method for CA modeling. For the purpose of
simulating the historical development of Santa Barbara’s
urban area, they utilized the SLEUTH. They contend that
the modeling of historical urban expansion has received
very little attention during the course of recent research,
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which has mostly focused on predicting cities in the future.
The researchers are of the opinion that “understanding
the growth dynamics of a region’s past allows for more
intelligent forecasts of its future.” By using this particular
method of modeling, the researcher is able to investigate
the impact that the repercussions of war, economic booms
and collapses, technological advancements, and natural
calamities have on the expansion of cities. One of the
most significant factors preventing such an application
from being implemented is the absence of historical
spatiotemporal data or the high degree of distortion that
is present in geographic data. The lengthy duration of time
required for data collection, in addition to the interpolation
needs for missing data sets, causes this form of modeling
to take a much longer amount of time. To reconstruct data
sets by making use of the “past” future, a modified version
of the SLEUTH model is used.

The majority of the research that was examined
expressed praise for the ability of a CA to predict the future
of metropolitan areas and advocated for the use of CAs
as a tool for decision-making. Despite the fact that local
knowledge is an essential supplementary data source for
CA modeling, it is necessary to make efforts to implement
cellular modeling technology for the purpose of problem-
solving in applied urban studies. During the process of
modeling, “project planning, site selection, and temporal
control require more input from local experts.” These
experts’ local expertise is a crucial source of qualitative
information” (Cheng & Masser, 2004).

Within the framework of a research project carried out by
(Xuecao etal., 2020), the SLEUTH model was used to forecast
the expansion of urban parts in the Beijing-Tianjin-Hebei
region of China. Based on the findings of the research, it
was determined that the model was capable of properly
predicting urban development trends in the area over a
period of 15 years. In addition, the authors recognized a
number of influential elements that contributed to the
expansion of urban areas. These factors included economic
development, population increase, and transportation
infrastructure.

Finally, (Wu et al.,2000) used the SLEUTH model to
forecast the expansion of urban areas in the Yangtze River
Delta in China. According to the findings of the research,
the model was able to effectively anticipate urban growth
designs in the area. Additionally, the study highlighted
many major elements that are considered to drive urban
expansion. These factors include economic development,
transportation infrastructure, and land use rules.

In conclusion, the SLEUTH model has been used
extensively in the field of urban development research for
the purpose of forecasting and analyzing patterns of urban
expansion in a variety of places worldwide. The model has
been shown to be an efficient instrument for simulating

urban expansion, and it has been used to produce scenarios
of future urban growth under a variety of policy and land
use scenarios.

Within the realm of urban development simulation
models, the SLEUTH model is well-known and commonly
used. Many studies have focused on forecasting and
investigating the patterns of urban expansion in a variety of
places worldwide. Within the scope of this literature review,
we investigated a selection of the most important research
that has made use of the SLEUTH model.

Mallouk et al. (2019) used a southern urban growth
model coupled with GIS to simulate and predict the urban
expansion of the Casablanca region, Morocco. They defined
the indices for the precise evaluation of the calibration
results in the SLEUTH model. The work was carried out to
predict urban expansion for 2040, and the spatial layers for
the work were created in ArcGIS software.

(Vaibhav Kumar Gangnani, 2017) Predicted that the
author made an attempt to provide a very detailed
explanation of the approach used to describe the urban
expansion of Udaipur using the SLEUTH model. Both
the data that were used and the procedures that were
followed to perform the SLEUTH were detailed in great
detail. The workflow of a suggested approach that focuses
on tracking the temporal expansion of metropolitan areas
using remotely sensed images is discussed. This approach
comprises a number of stages, including the gathering of
data from a variety of foundations, the processing of data
using techniques such as image fusion and digitization, the
mapping of time, and the assessment of the data based on
geographical indications and comparisons. The primary
quantitative analysis consists of morphological analysis,
spatial pattern analysis, and the study of changes in land
use structure together with the forecasting of forthcoming
sprawl. To analyse these remote sensing data visually, visual
image interpretation was performed. The interpretation
of visual images has been digitized, and other layers, such
as land use, urban, exclusion, and transportation, have
been included. The outcomes have been aligned with the
development plans that were completed previously. For the
purpose of analyzing the likelihood of sprawl, supplementary
data sources are consulted to gather information on factors
that influence sprawl, such as outgrowth, roadways, slope,
and land use.

(V. Kumar and S. Agrawal, 2022) Worked on urban
modeling and land use forecasting are being done. The
SLEUTH model was used to calibrate the urban land
use-altering elements to predict the LULC for Prayagraj,
India, which is a smart city that is now undergoing further
development. Additionally, as part of their study, they
considered numerous prediction models in relation to their
respective applications. According to the development
pattern that has occurred in the past and via the application
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of four growth rules that are encouraged by regulating
elements, SLEUTH is a modified version of CA that forecasts
urban growth. There are four different laws that govern
growth: spontaneous growth, spreading center growth,
edge growth, and road-influenced development. Five
different coefficients—namely, dispersion, breed, spread,
slope, and road gravity coefficient—are responsible for
putting these laws into effect.

(Chandan, M.C. and Bharath, A.H.,2018) Discussed the
constraints that the CA algorithm has in regard to predicting
urban expansion. During the process of simulating urban
transition using cellular automata-based SLEUTH modeling
for Bhopal city, they described the conditions that were
necessary to run the SLEUTH model at the same time.

Chaudhuryetal. (2019) conducted atripartite investigation
of urban expansion, highlighting the significance of the
SLEUTH model among all of the models of urban growth.
They wanted to accomplish the following goals with their
research: 1) To assess the connection between urbanization
and the factors that contribute to it in Kolkata; (2). To
determine whether orifitis necessary to include information
about urban drivers in the SLEUTH urban simulation model
and to evaluate the various methods that may be used
to incorporate the information into the SLEUTH model to
improve the accuracy of urban scenario forecasting. After
running the SLEUTH model under a variety of different
circumstances, the results of the normal SLEUTH simulation
were compared with the results obtained from model runs
that were changed by integrating the regression results. The
results of the model runs were then compared to arrive at
judgments on the effectiveness and achievement of each run.

Tobgye and Piyathamrongchai (2019) used the SLEUTH
urban growth model to predict the urbanization of the
Sarpang district of Bhutan for the next 30 years under three
different management scenarios, namely, the business-as-
usual scenario (BAU), the managed growth scenario (MGS),
and the compact growth scenario (CGS), to understand the
spatial growth change in the region. According to them,
no certain model for urban growth prediction is accurate
in reality, but the results of the SLEUTH model are found to
be effective for urban planners and decision-makers.

Over time, researchers have proposed alterations
to the SLEUTH model. These modifications include
the incorporation of the influence of other significant
urbanization explanatory variables and drivers, such as
the cost of land, proximity to important roads, and public
facilities, such as hospitals, recreational places, bus stands,
and railway stations, into the simulation process (Ankit
Saxena & Mahesh Jat,2020).

Debates on the variables of urban growth variables of
urbanization and LULC change (Wentz et al.,2018) have listed
the explanatory variables of land use and urban growth
(Table 1).

Table 1: Explanatory variables for urban growth and land cover

S.No. Class of explanatory variable Variables

1 Neighbourhood Proximity to residential area,

city centre
Proximity Distance to important locations
Demographic Population parameters
Socioeconomic variables  Basic cost of livelihood
Institutional variables Industries and institutions
Suitability Land suitability factors
Economic variables Income level and sources

Climatic drivers Climatic variabilities and zones

O 00 N OO0 1 A W N

Elevation, topographical
characteristics

Bio-physical drivers

10  Restrictions Reserved forest, green belt,

airports

Source-Saxena et.al., 2020

Because the SLEUTH does not consider the appropriateness
of the land in terms of a few significant explanatory factors
for urbanization, being involved only in model calibration
and simulation may ultimately lead to an improvement in
the performance of the model. Consequently, a new version
of the SLEUTH model, known as SLEUTH-suitability, has been
created to include the SLEUTH requirements and previous
versions.

Chaudhari and Clarke (2013) measured the accuracy of
the prediction results of the SLEUTH model for the city of
Gorizia (Italy). Different techniques of accuracy assessment
were used, such as the kappa coefficient, kappa simulation,
quantity disagreement and allocation disagreement. The
study concluded that the accuracy of the predicted maps
decreased due to urban history and the uncertainty of the
input data and reference maps.

Gigalopolis, a project linked with the United States
Geological Survey, makes the SLEUTH Urban Growth
Model, which is an open-source software accessible to
the general public. The various versions of the SLEUTH
can also be checked on that webpage (http://www.ncgia.
ucsb.edu/projects/gig/Dnload/download.htm). The most
recent one available is SLEUTH GA, which was launched in
April 2017, followed by the optimum SLEUTH metric (OSM)
and SLEUTH Obeta, which come in different versions, such
as SLEUTH 3.0beta, which was released on 12/2000, and
SLEUTH 3.0beta-p01 On 6/2005. These packages can easily
be downloaded and installed on the Cygwin Linux interface
in Windows.

Environment for SLEUTH

SLEUTH runs in the Cywin environment, but it sometimes
results in errors in some versions of Windows; for that
purpose, various other software can be installed, such as
-1. MySys2, 2. Babun, 3. Cmder, 4. Ubuntu for Windows. It is
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Figure 1: Worldwide application of the SLEUTH model

highly recommended to run SLEUTH Obeta-p01 in Mysys2
and Babun. The older version of the SLEUTH works well in
the Cywin environment.

Workflow

The initial requirement is a binary classification of urban
and non-urban data. The urban area is assigned a value of
100, and the non-urban area is assigned a value of 0. The
temporal road layer is classified as 100 for roads and 0 for
non-roads. Slope and land use/land cover were classified and
weighted between 0 and 100 based on theirimportance in
increasing urbanization. The excluded layer is given a weight
of 100, and the moderately excluded layer is 50. All these
layers are resampled with the same pixel value and finally
converted into GIF format.

Model Operation

The whole process of the SLEUTH model is quite automated.
We need to save the files properly in the scenario folder.
Broadly, the following steps are followed for running the
model:

« Setting up the Linux environment

« Linking the path of the software

« Installing the software

« Linking the inputfolder (where the main layers are saved)
«  The scenario files from the scenario folder were tested.
« Testing the predicted scenario files.

« Check the result in the output folder.

Before proceeding, it must be ensured that the layers are
properly saved in the input folder. The required predicted
year must be edited in the scenario test file prediction start
date and prediction stop date.

Worldwide Application of SLEUTH

The SLEUTH modelis highly applicable and has been tested
in various cities around the world. The researchers found it
very useful, easy and effective.

Figure 1 shows that most of the work has been done
in American cities, followed by China. Researchers seem to
be less aware of this wonderful model; thus, its application
is very limited. The SLEUTH model must be used for
monitoring urban growth and predicting urban growth in
almost all major cities of the world. The cities were identified
through an online paper search, and the city names were
manually searched in Google Earth Pro and saved in KML.
Furthermore, the KML point file was converted into shapefile
format and overlapped on the world shapefile boundary.

Conclusion

There are several models available for urban growth
prediction, each with its own strengths and limitations. The
choice of model depends on the research question, data
availability, and modeling objectives. The SLEUTH model,
cellular automata model, agent-based model, regression
models, and artificial neural networks are some of the
commonly used models for urban growth prediction.
Future research should continue to refine and improve these
models to enhance their accuracy and applicability for urban
planning and land use management.
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