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Abstract: The present paper attempts to study sprawling of the city using landscape metrics. The study describes and
analyzed the behaviour of landscape metrics for detecting changes in Urban Land patterns of the Jodhpur city. Satellite data
of 1990, 2000, 2010 and 2015 with 30 m resolution have been used to prepare land use land cover map (five classes) using
supervised classification technique. The landscape metrics used to quantify spatial patterns of the changes occurred using
Fragstats 4.2. The number of landscape metrics available for such studies are very large. Knowledge of interrelationship and
redundancy between the metrics are required for the right selection and interpretation of the landscape change. A set of
landscape metrics were calculated that provide overall perspective of the class level changes in the landscape. This has
ultimately resulted in increasing environmental problems and degrading quality of life in urban centres. The city is harassed
with different environmental and urban problems due to unplanned sprawl. The rising population has transformed
agricultural land into industrial zones and urban centres.
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I. INTRODUCTION
Rapid urbanisation is quite alarming, especially in developing countries like India. Nature and human systems are getting
affected due to growing urbanization at all geographic scales (Herold et al., 2005). The unprecedented growth and urban sprawl
are often unnoticed by the planners, as they are unable to visualise this type of growth patterns. Since patterns are fundamental
to many of the spatial-temporal relationships that we seek to discover, it is important to understand the factors and trend that
influence the interpretation of the urbanising landscape. Therefore, characterising and understanding the changing patterns of
urban growth is critical, given that urbanisation continues to be one of the major global environmental changes in foreseeable
future (Rashed, 2008). Class-level metrics are used and integrated over all the patches of a given type. There are five broad
categories of land cover types found in the study area. Therefore, the spatial metrics values for all these types have been
generated for all the base years (1990, 2000, 2010 and 2015). FRAGSTAT is a spatial pattern analysis program for categorical
maps which simply quantifies the areal extent and spatial configuration of patches within a landscape, contains a summary of
statistics from the spatial metrics of the changes obtained using FRAGSTATS. The main interest of this work was the built up
landcover class. Therefore, landcover maps were reclassified, so as to analyses the changes occurred and patterns observed.
There has been a tremendous growth in the built-up areas and spatial pattern in the study area.
II. STUDY AREA
Jodhpur city is located at a latitude of 26º 18' North and longitude of 73º 1' East and is located in the middle of the Thar
Desert tract of western Rajasthan about 250 km from the Pakistan border (Fig.1). The second largest city of the state, Jodhpur is
fast growing city surrounded by sand stone mining activities, Rocky area, Fallow land and Industrial Zones. While most of the
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commercial activities and unplanned settlement are located in the old city area and planned urban settlement, industries & mining
area lies in the outskirts of the city. Its general topography is characterized by the hills located in the North and North-west. The
city has a natural drainage slope from North- North East to South-South East towards Jojari River and extensive stone quarries in
the Northwest direction.

Fig.1. Location Map of The Study Area.

III. MATERIALS AND METHODS
Geocoded False Colour Composite scene of LANDSAT data (1990,2000,2010 and 2015) on scale 1:50,000 and ENVI
software has been used for classification of geometrically and radiometrically images. Nearest-neighbour resampling method
has been used to transform the images so that the original pixel value can be retained. For assessing the patterns of sprawl in
Jodhpur city, landscape metrics are calculated using FRAGSTAT 4.2. Selected landscape metrics i.e. class area, number of
patches, largest patch index and edge density are calculated to analyze the change in built-up areas patch. These indexes are a
collection of unit-less metrics that quantify and analyze landscape patches on the basis of geometric shape, complexity and
compactness. Methodology adopted for this study is given in Fig.2.

© 2017, IJARCSMS All Rights Reserved

ISSN: 2321-7782 (Online)

Impact Factor: 6.047

e-ISJN: A4372-3114

59 | P a g e

Borana et al.,

International Journal of Advance Research in Computer Science and Management Studies
Volume 5, Issue 10, October 2017 pg. 58-64

Fig.2. Methodology Flow Chart.

IV. RESULT AND DISCUSSION
Analysis of the spatial metrics indicated that the urban land cover of study area has increased by 10162.1m. This value was
the differences between the CA (Total area, Class Area) of the year 1990-2015.
A. Class Area (CA)
The Class Area sometimes referred as Total Area, is an excellent mechanism to analyze and compare the development and
change extent of built and non built-up lands (J.Im 2007). CA, in this context, refers to the spatial extent of the built-up areas
(urban land use) obtained using the metrics. According to the CA calculated, urban land use has greatly changed over the study
period. Large extent of land use change during the study period was characterized by replacement of agricultural areas,
vegetated land including forest and scattered tree plantation, wet and water lands with urban areas. The extent of built areas was
2496.7m in 1990 and increased into 12658.8m in 2015. This reflects that the urban land cover has increased by approximately
10162.1m in a 25 years study period (Fig. 3).
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Fig.3 Class Area of the Study Area

B. Number of Patches (NP)
The number of patches (NP) metric quantifies the number of individual urban or built area patch. The number of urban
patches in 1990 was 1801 and has increased into 7336 in 2015. This indicates that there has been a development and emergence
of a small number of fragmented built up areas. The reason for the fragmentation in the areas could be mainly due to the
development of discontinuous urban areas and other artificial or impervious surface features. According to the researcher’s
knowledge of the study area, discontinuation of urban sprawl was mainly due to rugged terrain, river and valley barrier, forest
and swampy wet land cover. This also implies that there was emergence of new urban centers which were of course part and
parcel of the main city but for some reason disconnected from the urban core. The numbers of patches, urban blocks in this case,
of built-up area has increased over time. Again the decrease of other area, mining area and vegetation is prominent (Fig 4).

Fig. 4. Number of Patches of the Study Area

C. Largest Patch Index (LPI)
According to Herold et al (2002), LPI (in %) equals the area (m²) of the largest patch of the corresponding patch type
divided by total area covered by urban multiplied by 100. The LPI has increased from 2.72 to 11.43. This was related to the
contagion of small and isolated urban patches into the largest patch and development of other urban areas around the existing
largest patch. LPI of built-up area type is increasing in a high rate and other land cover type is decreasing (Fig.5). This indicates
the rapid growth of urbanization within the study area over time (1990-2015).
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Fig. 5 Largest Patch Index of the Study Area.

D Edge Density (ED)
Another indicator in the expansion level of built up areas is the computation of ED. It is a measure of the total length of t he
edge of the urban patches, in other words, the length of the urban boundary divided by the total landscape area. The total length
of the edge of the land use patches (urban patch) increases with an increase in the land use fragmentation; the increment in
number of patches can surely lead to the increment of Edge Density. In this study, the ED has increased from 14.52 in 1990 to
60.18 in 2015 while ED of other area, vegetation and mining area are decreasing. This implies that the study area has a
significant development of urban sprawl and emergence of numerous disconnected or fragmented urban centers. Therefore, this
gradual increment in built-up area proves an increase in the total length of the edge of the urban patches (Fig.6).

Fig. 6. Edge Density of the Study Area.

E Findings of the Landscape Analysis
1. The extent of (Class Area) a built area was 2496.7m in 1990 and increased into 12658.8m in 2015. This reflects that the
urban land cover has increased by approximately 10162.1m in a 25 years study period.
2. As PA (Patches Area) indicates, the number of urban patches in 1990 was 324 and has increased into 367 in 2015. This
indicates that there has been a development and emergence of small number of fragmented built up areas.
3. As LPI (Largest Patches Index) indicates that LPI has increased from 26.6 to 43.2. This was related to the contagion of
small and isolated urban patches into the largest patch and development of other urban areas around the existing largest patch
4. ED (Edge Density) has increased from 29.9 in 1990 to 47.4 in 2015. This implies that the study area has a significant
development of urban sprawl and emergence of numerous disconnected or fragmented urban centers.
V. CONCLUSION
This study has demonstrated the role of satellite remote sensing and Spatial Metrics in producing accurate LU-LC maps and
change statistics of the Jodhpur for the past 25 years between 1990 and 2015. The study shows that the land cover in between
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two different times showed significant change. Most of the changes in land cover occurred in the peripheries of the urban
sprawl. Spatial Metrics was the best quantifier and indicator of the level of growth and pattern of the built up areas.
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