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ABSTRACT
Indian cities are on the cross roads of rapid urban growth, which calls for meticulous and
everlasting urban spatial planning. Cities live for longer and it should be compatible for
the future growth. The previous mistakes committed in the land use planning have lead to
many serious issues like floods (e.g., Chennai 2015 and Mumbai 2005 Floods) fire
mishaps, traffic congestion, etc. Planning a city over a plain land is easier compared with
the undulating terrain. Mysuru is one such city located on an undulating terrain. This city
has been declared as the cleanest city of India in 2015. Despite this, there are a few
planning flaws exposed at certain point of time in the city. While planning for undulating
terrain, two issues are confronted. First the need to classify the land into
geomorphological regions is essential and second, if an old city is existing, the planner
needs to be much more careful in choosing land use. Linking the old plan with the new
plan certainly comprises seriousness of land use. The land classified on the
geomorphological grounds can only give a better utilization of land suitable with the
urban activities. This study provides an overview of the existing geomorphological land
use land cover planning at micro-level water basins.

Introduction

Geomorphology-based land use is essential for a healthy urban planning. Urban
geomorphology is the study of humans as a physical process of change whereby we
metamorphoses a more natural terrain to an anthropogenic landscape/cityscape (Kuldeep
Pareta 2012). Suppose if we glance at the past life of human, a close relationship exists
between human and environment, especially, with respect to usage of land. The
traditional way of land use planning is a good example of how human has given
importance to geomorphological sites. For example, construction of forts in India, two
aspects were taken into consideration and they included location of site along with
availability of materials (Harish 2007). The most lonely and calm sites were chosen to
construct temples, which are almost located on the top of hills, ridges, and river beds. The
second-order priority was given for resi- dential uses. Most of the villages were
established along the ridge land and ridge land slopes. The stream path and river valley
were chosen for wet land agricultural crops, the ridge land slopes were chosen for dry
agricultural crops. But in the recent times due to over population and pressure on land
resources, the selection of a landform as per the purpose of activity is not being used
(Sundar 2009). Continued population growth (adding more than 70 million people to the
world every year), changing dietary preferences (including more meat and dairy
consumption), rising energy prices, and increasing needs for bioenergy sources are
putting tremendous pressure on the worlds land resources (Foley 2009). In this context,
this paper reveals the abuse and failure of land utilization which is being exceeding in the
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recent years. A point-based settlement like the city comprising of huge population
enclosed by various forms of activity is a matter of great concern. Although the urban
share of global land cover is negligible, urban land use at the local scale shows trends of
declining densities and outward expansion (Harish 2007). Since within a limited land
resource, the land should be utilized for various activities and it should cater the need of
different activities and these must find a place of exis- tence. As such, city land use
planning has not been done on the lines of eco-friendly nor environment friendly.
Urbanization in India is characterized by unplanned and uncontrolled growth leading to
urban sprawl (Suneel Pandey 2015). Most of the city planning in India is short-sighted
and do not have long-term spatial planning which can sustain the population and the
environmental conditions for the decades to come. In case of Mysuru city, the town
planners (civil engineers) have given less attention to underlying geological structure and
the resulting landform (Ghori 1980).

Geomorphological Overview of Mysuru City

A city like Mysuru located on the ridges of two river basins possess a huge upper ridge land
area of 105 square kilometers followed by a ridge land slopes of 33.71 square
kilometers and a combined valley land of mid- and upper mid-valley which converges
towards the eastern direction covers 64.13 square kilometers. Mysuru city being located on
an undulating topographical landscape needs a judicious and meticulous use of land for
different human activity (Arun Das and Koichi Kimoto 2009). Contrary to this, the urban
planning authority has not given due importance to the activity related to
geomorphological-based land use. It is also true that, activities of human have become
more complex and it has guided by intangible elements such as land value, political
motives, and lack of environmental concern. Evidently the urban planning has derailed,
with respect to environmental, health, and recreational issues. Design elements in the built
environment, such as street layout, land use, the transport system and the location of
recreation facilities, parks and public buildings, are components of a community that can
either encourage or discourage active living (Tsouros 2008) In such cases, it is the time for
urban planners to consider, what kind of an urban land use mechanism can reduce the above-
stated problems. In this direction, it is very much essential for us to select a proper utilization
of land. To transform this into reality, the existing land condition in relation to the present
activities, a detailed geomorphological oriented spatial planning has to be chalked out.
Unless by implementing a proper land use model, just drawing plan on a plain sheet of
paper and transforming on ground never fetches a good result.

Review of Literature

Prakasam C and Biplab Biswas (2011) evaluated the geomorphological resource and its
importance for regional and micro-level planning and final part will look studies for
water-stressed area identification and its importance on LULC of the region. F.C. Daia,
C.F. Leeb, X.H. Zhangc made an attempt to evaluate the geo-environmental
condition for urban land use planning based on geographical information system.
Generating the result, we performed multi-criteria analysis and developed the suitability
of the geo-environment for each category of buildings according to appropriately
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measured and weighted factors. A suitability map for each category is developed using
an algorithm that combines factors in weighted linear combinations. It is demonstrated
that the GIS methodology has high func- tionality for geo-environmental assessment.
Lucian Dragut, Clemens Eisank (2011) have introduced an object-based method to
automatically classify topography from SRTM data. The new method relies on the
concept of decomposing land—surface complexity into more homogeneous domains. An
elevation layer is automatically segmented and classified at three-scale levels that
represent domains of complexity by using self-adaptive, data-driven techniques into
more homogeneous domains in another context about the landform classification; and
mapping has been developed as one of the most active areas of geomorphology.
However, translation from continuous models of elevation and its products (slope,
aspect, and curvatures) to landform divisions (landforms and landform elements) is
filtered by two important concepts: scale and object ontology. Abdolmajid Ahmadi
(2013) has studied about the role of geomorphological information in urban
planning for sustainable development. He has concluded that establishment and
development of city depends on environmental condition because the natural
phenomenon has a crucial effect on the selection of the site, distribution, and urban
physical development. Geomorphological and progressive urban maps have instant
applications in monitoring of urban sprawl/urban expansion and predictive modeling
techniques to better forecast future areas of urban growth (Kuldeep Pareta 2012).

The General Land Use of Mysuru City

The general land use of Mysuru City reflects a typical residential city (2012). The
congenial climatic condition added with clean and green environment, attracts the
people to live in Mysuru. It is for this reason; out of the total geographical land area of
Mysuru city, 39.9% has been utilized for residential purpose. To cater transportation
network 16.1% of land has been utilized. The industrial activity could not flourish in
Mysuru city as it was anticipated because of non-availability of skilled labors and
higher transportation cost to import raw materials. Despite these problems, industrial
zones were established in Mysuru comprising of small- and medium-scale industries.
They are located over the ridge land location of the city. Totally, industrial land use in this
basin consumes 13.48% of geographical area. The public utility buildings and offices
which are located in central part of the city accounts to 8.96% followed by open spaces and
parks 13.74%. The existing land use pattern is a clear reflection of judicious planning
compared to rest of the cities in India. It does not mean that, the entire planning is in
terms of geomorphological landscape-based. The stream path of the city is still covered
under green vegetative cover either by coconut plantation or by orch- ards. It is because
of an elongated stream path location that these orchards and plan- tations stretch from the
ridge land to the valley basin. Nearly 2.02% of geographical area has been occupied by
water tanks and other micro-water bodies (Fig. 9.1). Varying from the classification
done by MUDA (mentioned above), the general land use of Mysuru city has been
comprehended to six major categories such as commercial, public utilities, residential, open
space, industries, and water bodies. Further for easier understanding of land use, the
commercial, recreational, and residential areas are merged into one as (1) builtup land.
The rest of the major land uses are the (2) agri- culture (coconut plantation along stream
path vegetation) which has now notified as green lands, (3) open spaces, (4) industrial
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layouts and (5) water bodies. The land use classification done by MUDA has not included
road as one of the land use categories. But road networks are the important means of inter
connecting the activities of different land. As such, in this analysis (6) road has been
considered as one of the most important land use element. The spatial distribution of this
land uses are described and analyzed according to the basins and further analyzed
according to the micro-level geomorphological landscape that exists within the basins

(Fig. 1.2; Table 1.1).

General Land Use of Mysore City in 2001
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Fig. 1.1 General land use of Mysuru City in 2001.
Development Plan (MUDA)
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Fig. 1.2 Major land use and land cover in Mysuru city (demarcation based on the
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Land use of Mysuru Area in Percent

City Hectares
1 Residential 2849.91 39.9
2 Commercial 215.95 3.02
3 Industrial 962.61 13.48
4 Park and open spaces 981.7 13.74
5 Public semi-public 639.69 8.96
6 Transportation 1150.27 16.1
7 Public utility 36.48 0.51
8 Water sheet 143.99 2.02
9 Agricultural 162.33 2.27

Table 1.1 General land use of Mysuru City in 2001 (Source Mysuru City
Development Plan MUDA)

Methodology

Realizing the importance of the relationship existing between land and human activity, the
existing activities of Mysuru has been surveyed. As an initial task of understanding the
geomorphology of Mysuru city, the Mysuru Urban Development Authority (MUDA)
boundary limit was selected as study limit. The SRTM data was downloaded and clipped
to the study area boundary. Based on the Arc GIS hydrological tool, subbasins were
generated. The entire city was classified into four basins such as Western Kabini River
Basin, Cauvery River Basin, Southern Kabini River Basin, and the confluence of Cauvery
River and Kabini river basin. Based on the elevation data, contours were generated at an
interval of 20 m. Three types of geomorphological classification have been done such
as ridge land (760—780 m elevation), mid-Land Plateau (740—760 m elevation), and Low
plain land (720-740 m elevation). With the help of Global Positioning System (GPS)
various amenities were mapped. As per the geomorphological classification the amenities
were clipped and data was generated. With the help of generated data, the following
existing amenities location were clas- sified on the grounds of geomorphological
landscape and were analyzed.

Results and Discussion

Choosing the land for urban activities requires meticulous selection as per the nature of
the land. Mysuru city possess both land uses underlying on the principles of
geomorphological landscape along with non-geomorphological land use. To understand
the positive aspect of geomorphological-based planning along with the negative impact
of its unavailability in the planning process, two levels of dis- cussion has been
contemplated (Dutta 2011). First, the Ridgeland-based existing geomorphological land
use of Mysuru city and second, the micro-basins based existing land use, and further sub-
geomorphological land use existing within the four basins.
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Ridgeland-Based Geomorphological Land Use Analysis of Mysuru City

The landscape of Mysuru city reflects a true well-drained dendritic drainage formation. The
geological controlled structures have a greater impact on the terrain (Rey 2005). A west-to-
east elongated ridge land divides the city into two broad slopes, i.e., the Northern slope
and Southern slope (Fig. 1.2). The triangular ridge junction is located in the west of Mysuru
city, exactly over CFTRI palace. The Northwest ridge stretches through Padavara Halli,
Jayalakshmipuram, and Vijayanagar third stage through Hinkal and gets extended further out
of the ring road. The north—to-south ridge begins from CFTRI palace stretches along
District Collector Office (DC), Crawford Hall, Law Court, Chamarajapuram, Jayanagar,
Ashokapuram, and Sri Ramapura layout and ter- minates. The north-to-south ridge which
passes through Sri Ramapura and ring road junction also forms dividing ridge between
Western Kabini River Basin. The west-to-east ridge passes through CFTRI palace,
Mysuru city railway station, Tilak Nagar, Mandi Mohalla, and Police Parade Ground up to
Gousiya Nagar. At Gousiya Nagar, this ridge spilt into two, one ridge stretching towards
north eastern direction and another branch stretches towards southeast direction. The
northeast ridge from Gousiya nagar stretches through Kalyanagiri Nagar, Shanti Nagar up
to ring road. Another branch starting from Gousiya Nagar stretches towards southeast
direction passing through Sidarth Nagar, Lalitha Mahal Palace. Behind Lalitha Mahal
Palace, the ridge turns further eastward and stretches through Varna Village up to ring road
(Fig. 9.3). Based on the water divide developed by the ridge, the entire Mysuru city has
been classified into four basins. The western part of Mysuru city drains towards western
Kabini basin, similarly the southern part of the city drains towards southern Kabini Basin.
Whereas the Northern part of the city drains towards the Cauvery Basin and eastern part
of the city drains towards the confluence of Kabini and Cauvery River Basin.

Existing Land Cover Analysis of Mysuru City Based on Micro Basins

Broadly, the geomorphology of Mysuru city is classified into two major groups,
Cauvery river basin and Kabini River basin geomorphology (Fig. 1.4). The Cauvery
River Basin occupies the northern part of Mysuru City covering 30.01% of the Mysuru
city area. The major portion of Mysuru city drains towards Kabini River Basin which
accounts to 70%. For further classification, the geomorphology of Kabini River and
Cauvery River has been classified into four, based on the ele- vation and slope
parameters. The land towards Cauvery River Basin having steeper slope, has been
classified as Upper Ridge Steep Slope, Mid-Steep Slope and Valley. Since the Kabini
River drainage basin covers larger area, it has been further demarcated by ridge, such
as Western Kabini River Basin and Southern Kabini River Basin. Within these two
basins, further classification has been derived based on the elevation, such as Ridge
Land Zone, Mid-Land Zone, and Low Land Zone. Towards the eastern side of the
Mysuru city, the drainage networks are seen drained towards Cauvery and Kabini
confluence section. Based on this classification, the detailed interpretation has been
provided in the forthcoming paragraphs.
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WATER DIVIDE & BASINS OF MYSORE CITY
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Fig. 1.3 Water divide and basins of Mysuru city. Source Shuttle Radar
Topography Mission Image

Land Cover Analysis of Cauvery River Basin

From 1897 to 1923, Mysuru state witnessed the persistent of Plaque, which killed
thousands of people who were residing within the fort of Mysuru (Thriveni 2013). The
Mysuru king took initiative to restructure the city planning by entrusting this job to a
British engineer. He selected Mysuru city ridge land of Cauvery and Kabini river basin
for first phase planning. Most elevated land was reserved for monu- mental buildings,
posh localities, play grounds, and administrative buildings. The Cauvery basin forms
the northern part of the city which possess built-up area of 58.69% in low land and
75.1% mid-land whereas 72.5% in ridge. The steep gra- dient of this basin has
hampered the built-up land in the low land and ridge land landscapes, whereas the road
network is almost parallel to one another in all the three geomorphological landscape.
The glaring aspect of Cauvery basin region is stream path vegetation. Especially, the
mid-land and low land possess significant stream path vegetation (Bhibhu Prasad
Nayak 2013). Whereas, the low land possess 26.92% of land under stream path. Also, it
is quiet vice-versa in the case of open space, where the ridge land possesses higher
percent of open space area. In this basin, most of the heritage structures and public
utilities like stadium, race course are situated on the ridge land, followed by the non-
developed open space in low land moderately developed with more number of parks
and open spaces in mid land (Fig. 1.5; Table 1.2). This is a clear reflection of judicious
use of land according to the functional characteristics of the activities.
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GEOMORPHOLOGICAL CLASSIFICATION OF MYSORE CITY
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Fig. 1.4 Geomorphological classification of Mysuru city. Source Shuttle Radar
Topography Mission Image

Major Land use and Land cover in Cauvery river basin
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Fig. 1.5 Major land use and land cover in Cauvery river basin. Source Satellite
Image
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Table 1.2 Major land use and land cover in Cauvery River Basin

S1. no | Major land use and land cover Low Mid Ridge
(in percent) land land land
1 Built-up area 58.69 |75.1 72.5
2 Open space 5.38 3.19 8.95
3 Roads 8.47 9.34 9.29
4 Water bodies 0.53 0.34 0.08
5 Industrial layouts 0 8.1 8.65
6 Streampath  vegetation/coconut 26.92 393 0.53
plantation

Major Land use and Land cover in Western Kabini River Basin
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Fig. 1.6 Major land use and land cover in Western Kabini River Basin. Source
Google earth Image

Land Cover Analysis of Western Kabini River Basin

The micro-classification of Kabini River Basin has also been categorized similar to
Cauvery basin. In this basin, the major land use is residential, and it is predominant
under all the three types of geomorphological landscapes. The total area under open
space in the ridge land of the Western Kabini river basin occupies 3.56%. The mid-
land region possesses 66.20% whereas the low land and ridge land possesses almost
close to 70.79%. The next major land use in this basin has been occupied by the stream
path vegetation and coconut plantation. The low land plains of Western Kabini river
basin possess 23.90% followed by 11.37% by ridge land and 7.36% by mid-land. The
fact is that, the stream path concentrations are more on the ridge and low land rather at
the mid-land (Charsley 1997). The road network is quiet com- plementary to
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geomorphological land according to the level of development in this region. Since the
low land terminates near the river channel and much of land use activities are not yet
taken place, the scope for city development is quiet favorable. This is reflected from
the fact that, only 1.68% of land has been used for the proposal of road network.
Whereas the good concentration of the residential layouts and educational institutes in
this particular basin is a good sign of road connectivity which accounts to 9.04% under
mid-land and 8.88% under the ridge land region respectively (Fig. 1.6; Table 1.3).
During 1898, the City Improvement Trust Board had developed plan and notified the
area for residential and education purposes in western Kabini river basin such as
University of Mysuru and residential layouts like Swaraswathi puram, and vontikoppal.
The present Kuvempu Nagar layout was under agriculture land in this region (2012).

Land Cover Analysis of Southern Kabini River Basin

The Southern Kabini River Basin, was the second fastest grown segment of the city,
adhering to strict land use planning. This can be visualized from the graph shown
where coconut plantation, open space, and streampath vegetation have a good amount of
land under ridge and mid-land. The built-up land is considerably lower compared to other
basins but ranks first in the use of land which accounts 60—43% under various
landforms. The low-lying land possesses higher built-up land space. The lesser is found in
mid-land and much lesser found in ridge land which accounts to 42.65%. This is a clear
reflection of a good land space allocation for various activities (Fig. 1.7; Table 1.4).

Table 1.3 Major land use and land cover in Western Kabini River Basin

Sl. no |Land use and land cover (in/Low Mid Ridge
percent) land land land
1 Built-up area 70.79 66.2 70.03
2 Open space 0 1.96 3.56
3 Roads 1.68 9.04 8.88
4 Water bodies 1.27 2.79 0.98
5 Industrial layouts 2.36 12.64 5.17
6 Streampath vegetation/coconut 23.9 7.36 11.37
plantation
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Major land use and land cover in southern Kabini River Basin
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Fig. 1.7 Major land use and land cover in southern Kabini River Basin. Source
Google earth Image

Table 1.4 Major land use and land cover in Southern Kabini River Basin

Sl. no |Land use and land cover (in Low Mid Ridge
percent) land land land

1 Built-up area 60.41 56.84 |42.67

2 Open space 15.08 27.44 |27.44

3 Roads 6.42 7.64 7.28

4 Water bodies 4.39 2.53 0.9

5 Industrial layouts 7.31 7.09 0

6 Streampath vegetation/coconut| 20.08 10.82  |21.72
plantation

Table 1.5 Major land use and land cover in the confluence of Cauvery and Kabini
River Basin

Sl. no |Land use and land cover (inLow Mid Ridge
percent) land land land
1 Built-up area 50.89 56.84 |42.67
2 Open space 0 0 1.17
3 Roads 0 3.98 591
4 Water bodies 0 0.28 0.07
5 Industrial layouts 49.11 29.85 |21.77
6 Streampath vegetation/coconut 20.08 10.82  |21.72
plantation
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Major Land use and Land cover in Conflunece of Cauvery and Kabini
river basin
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vegetation/Coconut

Fig. 1.8 Major land use and land cover in confluence of Cauvery and Kabini river
basin. Source

Google earth Image

Existing Land Cover Analysis in the Confluence of Cauvery and Kabini Basin

Confluence of Cauvery and Kabini river basin land use depicts a different scenario. The
urban land use is very much limited in this basin compared to other basins of Mysuru.
This can be seen from the statistics generated from the satellite image. The overall built-
up area in this basin accounts to 60% on an average, whereas the coconut plantation and
stream path vegetation are good in mid-land region accounting to 5.14%. Open space is
almost nil in mid-land. In ridge land topography, 67.81% is occupied by built-up land
and the next major share is seen by road which occupies 5.91% and remaining land
use such as coconut plantation and stream path vegetation is 3.26%. The open space
accounts to just 1.17%. Since the city in its initial stages of expansion has moved
towards the northern and then towards the northwestern direction. In the later years it
extended towards the southern and followed by eastern direction. The increased land
value influenced the farmers to sell their land for non-agricultural activity resulting into
higher percent of land coming under residential and other built-up purpose (Table 1.5;
Fig. 1.8).

Conclusion
The existing inter-mix land use planning of Mysuru city is due to the negligence shown
towards implementing geomorphological applications in spatial (urban) planning. The

expansion of all the amenities and utilization of land use in the city for various purposes
has been concentrated within a radius of 5 km, which is not a good sign of sustainable
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planning (Kalpana Kannabiran 2012). Going through the distribution of amenities in
different basin, it envisages that, planners before Independence have given due
consideration towards utilizing the landscape on the scientific study of geomorphology.
These land use points are now categorized as monumental structures. Even the ancient
cities like the remnants of Mohenjodaro and Harappa reveal remarkable feats of
uniform urban planning and carefully executed layout, water supply and drainage
(India, H. o. 2011, Karen and Dhakal 2014). This clearly envisages how good the
ancient planners were, without any formal education, they could able to deliver a best
suitable geomorphological ori- ented spatial planning. What is lacking in us? Why we
are not like our ancient planners? In case of Mysuru city, there were many lung spaces
provided inside the city region in the form of huge parks and playgrounds such as the
Curzon Park, Oval, and Pavilion Grounds. Apart from the open spaces and built-up
land, edu- cational institutions like Maharanis, Maharajas, Hardwick, and Sharda Vilas
Colleges are located over the ridge and lower ridge land, which are at present notified
as monumental structures. Beyond 3 km from the city center, the land use planning is
out of proper plan. This clearly reminds that, urban land use planning needs to be done
on the grounds of geomorphological background. When we look and estimate the
present, along with the future trend of the city growth, it is indeed alarming to realize
that, if 70% of the population start living in the urban areas, the existing land use
planning will certainly fail to cope up to the requirements. With this in mind, there is a
strong need to advocate spatial planning which can encompass knowledge that can
interpolate between multiple physical and human interactions for suitable sustainable
cities.
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