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Dynamies Of Urban Landuse/land Cover And Planning For Future
Development Of Gokak Town Of Belagavi District, Karnataka

Dr. (Mrs), Sunanda . Kittali,

Abstract

Land is important natural resources and humans, not only live, but ulso perform economic
activitiey on land. It is also important to have the capability of monitoring the dynamics of land use
resulting out of both changing demands of an increasing population and forces of nature acting to
shape the landscape. Due to _fast urbanization there is variation in natural resources such as warer
hody, agriculture, wasteland land, etc. These environment problems are related to land e and land .
cover changes and challenges to the sustainable development, but it is mandatory to know the
interaction of hwman activities with the environment and to monitor the change detection, The main
abjective of this paper are; to asses the land use and land cover changes over a fifteen years of period
(1995~ 2011) and to determine the aerial change of land use/land cover data. In this paper an attempt
is made to analyze the spatial data of Land use and Land cover of Gokak town, AreGIS software were
used to prepare the Gokak town map based on different decadal data-set with Satellite imugines were
utilized in the study for Lu/Le mapping and change detection. The Lu/Le classification were uséd to
analyzed based on built-up area with different categories; agriculture area, vacant/open area and
water body, The finding shows that patterns of urban growth do not Jollow Master Plan and even
Master Plandeviate profoundly from the preferred land suitability, Of the total area af the conserved,
greenbelt, reserved foresis and floodplain as per the defined land suitability class, 4,18% of the area
has been converted into existing builtup/settlements whereas 46.36% of the total area is praposed
under residential settlements, business districts and commercial land use under the Master Plan 2021,
fewill also create enormous infrastructure and resource crisis in the future, far bevond the capacitiey
of local govermments and institutions.

Key Wordy: Dynamics, Land Use/Land Cover. Developed Area, Built uparea, Planning.

Introduction:

Landis one of the major and most important resources which consist of water, soil, associated
with plant andanimals involving the total ecosystem. With the rapid increase in population, an activity
of human on lend resource also has been mereasing. For the need of food, energy and miny others have
to depend on e conservation and development of the productivity of this natural resource, It is also
impartant to have the capability of monitoring the dynamics of land use resulti ng out of both changing
demands of an increasing population and forces of nature acting to shape the landscape. Land is
important natum! resources and humans, not only live, but also perform economic activities on land.
For various puiposes land has been used either it may be the provision of shelter, extraction, food
praduction and processing materials. Water and other resources culminate in the development of land
use. A sequentia; development of land use with time results in different land utilization patterns und
rends.

Due to diverse man-made and nutural processes, lands are in a continuous state of
transformation. Inurban research, the study of spatial-temporal patterns of intra and interurban form
and understandingof the evolution of urban systems are still primary objectives. Land use land cover
i often related v environmental problems; therefore, for decision-making in environmental
management and future planning land use land cover data are essential mnput, Due to incressing socio-
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ECONomic necessities with iumsiugpq;idaﬁoﬁdmtnsm-murmum'pr&am on land use/land cover.
These pressure result in uncontrolled and unplanned changes in land use/land cover.1 In recent with
(he time perceptive of land use/land cover hag changed from simplicity to realism and complexity. In

land use land cover.3 To monitor and manage natural resource and urban development change
detection is an important Process because it provides quantitative analysis of the spatial distribution of
the population of interest. For monitoring natural resources there are four important aspects of change
detection firstly; identification of changes that have occurred, secondly; detection of tle nature of
change, thirdly; measuring the area of the changes that have occurred and the fourth is assessing the

The topography of Golkak town is almost plain, but immediately surrounded by hilly areas,
The Gokak town has grown at the base of hillock itself. The most of the developments are confined to
the west by hillock and to the north by river. There are two rivers flowing in the vicinity of Gokak city
viz Ghataprabha and Markandeya rivers. Forest is totally absent in the region of Gokak. The
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surrounding fields of Gokak town have been well irrigated by Ghataprabha river water. The town is
categorized as multifunctional one with industries, trade and commerce as primary activities. The
town has number of ginning and oil mills, itis a major commercial center in the region. The climate of
the town is generally dry, healthy and agreeable. The hot season starts from end of February to the end
of May. The monsoon season starts from June to September and cold season starts from October to
January. The temperature of Gokak town varies from 37.28°C to 11.35°C. The lowest temperature
being in the month of December and highest temperature being in the month of April. The mean
maximum temperature is 29.61°C and mean minimum temperature is 21.61°C. The average
temperature of Gokak town is comparatively higher than that of surrounding towns. The average
annual rainfall of Gokak town is 139mm. The maximum rainfall being recorded during the month of
April 2004 with an average of 300mm. For last three years there is no rainfall in this region. The
average rainfall of Gokak town is comparatively lower than that of surrounding towns.
Objectives:
The main objective of the present study are:

to assess the land use and land cover changes over a decade (2001-2011)

to determine the aerial change of land use/land coverdata.
Data Collection:
The necessary data-sets for the present study are Urban Maps, Census Data and Satellite
imageries,
Primary Data: The Satellite imageries of Landsat-7 and Landsat-8 data-sets over a time period are
taken for the present study. Landsat-7 data for the year 1995 and Landsat-8 data for the year 2011 are
used and its details are shown in Table: 1.

Table: 1. Satellite Data-sets Used for the present Study.

Satellite Date Resolution Path Row
Landsat 7 21-03-1995 30 meters 146 49
Landsat 8 08-03-2011 30 meters 146 49

Secondary Data: Urban maps and census data of Gokak town were collected from Gokak

Municipality and town planning office. These data-sets are required for the digitization and
delineation of study area.

Methodology:

Land use and land cover maps of Gokak town for 1995 and 2011 are prepared on the basis of
two set of satellite imageries retrieved for 1995 and 2011 time periods. Urban maps and census data-
sets were also used in the study. Landsat-7 imagery for 1995 and Landsat 8 imagery for the year 2011
were acquired. The preparation of digitized study area maps includes set of operations, with software
platforms and datasets. Within the ArcGIS software environment SOI'maps of Gokak town has geo-

referenced and prepared the land use and land cover maps and also find out the change detection map
of study area. . '

Population Growth:

The population of Gokak town as on 2011 is 79,121, the growth pattern and variation of
population in the Gokak town from 1901 to 2011 is given in Table.2. The highest population growth
rate has been registered in 1921. During 1901 to 1911 the population of town is decreased -43.13 per
cent in a decade and again it increased (1921) drastically up to 74.05 percant. From 1931 to 1951 the
population growth rate is increased and then in 1961 it is decreased t023.51 per cent. Again from 1971
to 1981 the growth rate is increased to 41.84 per cent and decreased in 1991. From 1991 to 2011 the
growth rate again it was increased. Gokak city is the main business center and many of the industries

are present, hence to get the work and jobs many of the surrounding villagers are migrated, so the
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population of the city is increased.
Table.2.Growth Of Population In Gokak Town (1901-2011).

Census Population Percentage of Growth
1901 9,860 -
1911 5,607 -43.13
1921 9,759 74.05
1931 11,478 17.61
1941 13,826 20.46
1951 17,694 27.98
1961 ' 21,854 23.51
1971 29,960 37.09
1981 42,496 ' 41.84
1991 52,080 22.55
2001 : 67,170 28.97
2011 79,121 17.79

Source: Census of India.

The distribution of population is not even. The. part of old town is having higher density
whereas the new extension area that is Vivekananda Nagar, Basav Nagar, Laxmi extension, etc. Are
the lower density areas. The reason that may be assigned are that there areas are newly and recently
developed areas of the city and have still vacant plots and the size of the plots are relatively higher with
relatively lower FSI. It is observed from the existing population distribution in 31 wards and the
density of population is very high in ward No: 3,4,5,6,7,8,9,11,20,27 and 29 and very low in ward
No:1,10,12,13,14,15,16,17,18,19,22,23,30 and 31.

Spatio-temporal Analysis Of Land Use And Land Cover Change:

The spatial structure of the city is the product of competitive interaction between its people
market facilities, transportation and communication agencies, type of functions performed in the
Gokak town. The functional zones of a town are.subject to cultural and physical influences. The
influences which the town exerts on the social and economic structure of the areas helps in the
formation of land use pattern (see Table.3 and Fig.2).

Table: 3. Existing Land Use Pattern of Gokak Town: 1995 and2011.

SL Land Use Type 1995 2011 Area Changes
No ' Area % to the Area % to the | inadecade
(inhect) | total TMC | (inhect) | total TMC | (1995 to 2011)
area area

1 Residential 141.28 22.64 185.22 8.40 +43.95
2 Commercial 35.82 5.74 47.48 2.16 +11.66
3 Industrial 43.52 6.97 58.43 2.67 +12.91
4 | Public and semipublic 48.43 7.76 60.13 2.72 +11.70
5 ‘;ﬁ:‘g;fgﬁg’“nd and 36.30 5.81 68.83 302 | 43253
6 | Transport and Communication | 52.72 8.45 130.89 5.95 +78.17
Total Developed Area 358.07 57.37 550.98 25.01 +192.91
Water bodies/Nalas 04.68 0.75 4.70 0.23 +0.02
Vacant land 32.55 522 68.45 3.13 +35.90
Agriculture 22883 36.66 1,578.87 71.67 | +1,350.04
Grand Total ot CMC Area 624.13* 100.00 2,203.00 100.00 | +1,578.87

Source: Gokak Town Planning Report. *CMC/Master plan.
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Residential Use:

In the present study the area under residential use was occupied large area as compared to
other. The total area under residential use in 1995 is 141.28 hectares (22.64%) and it increased to
185.22 hectares (8.40%) in 2011 of the CMC &rea, which accounts for 33.55 per cent of the total
developed area. The maximum number of houses are mainly concentrated in older part of the town,
these areas are very thickly concentrated and many houses are built with stone and mud. Most of the
new residential developments have come up in the south and eastern part of the town. In this extension
areas of Gokak houses are built inostly with bricks, R.C.C. with modern architectural style, The

density of population varies from 60 persons per hectare to 180 persons per hectare in the residential
-areaof Gokak town.

Commercial Use:

Itis clear from the Table:3 that, the area under commercial use was very less as compared to
residential land uses. As it was noticed above, the land use pattern of Indian cities/towns is meant to
serve various purposes. Various commercial institutions and their composition and the people engaged
in different activities gives the pictures of commercial land use of an y urban community, The
important commercial areas of the Gokak town named as Central Business District (CBD) area of the
ity

GOKAK TOWN
LAND USE AND LAND COVER
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Out of the total CMC (623,13 hectares) area only 35.82 hotares (5.74%) s used for
commercial purposes in 1995 and in slightly increase to 47.48 hectares (2.16%) in 2011, the net
increase in the period of 15 years is 11.66 hectares and it is considered as well-known commereial
town in north Karnataka State, which is 8,71 per cent of the total developed ares, As per the existing
sitnation of Gokak town is economically well developed and center part for commercial activities to
the surrounding villages. The commercial activities are concentrated in interiors and on either sides of

yémfi is lue-at_ed_ along the Belagavi road is one of the major commercia) activity of Gokak town, The
main commodities transported are jaggery, groundnut, Maize and Cotton. The woeekly market day is
Thursday. Five cinema theatres and many of commercial and cooperative banks functions in the
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commercial area are located along the both side of 30 mts PW.D road, Jyoti Peg Bar road, B.Ed.
college road, Bus Stand road and APMCroad. In this area many commercial buildings have come up.

Industrial Use:

Public and Semi-Public Use:

In the present study the area devoted to public and semipublic use covers an area about 48.43
hectares (7.76%) in 1995 and 60.13 hectares (2.72%) used in 2011, which is the 5th largest area

covered in the Gokak town. The netinc
hectares in fifteen years of period.
Government offices, Hospitals, Templ

rease for public and semi-public use of land js increased 11.70
The public and semipublic includeg Schools, Colleges,
es and other public institutions, heavy concentration in civil

area, which is 10.87 per cent of the tota] developed area. This includes Government Quassi,

Government institution, religion and cultura] centers. Many of th

rented buildings. Government offices are facing acute shortages of accommodation. The major share

Parks, Play Grounds and Public Utili

ty:

The existing parks, play grounds and OPen spaces occupied areg of the Gokak town was

36.30 hectares (5.81%) in 1995, it incre

of the total developed area. The Walmiki stadium is the major playg

are no organized parks in the town. The

no efforts have been taken by the local authority to develop the park
layouts. The existing public utility use area of the city is the water work
station and electric grid near APMC Yard are the majoruses come under
solid waste disposal site has been located outside the town limit.

aseto 68.83 hectarqs (3.12%) in 2011, which is 12.50 per cent

round under this category. There
only long space in front of school is used as playground: So far

S near Ghataprabha River, fire
the public utility services. The
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which provides the cultural activities in the town every month.
Transportand Communication:

The different types of roads and communication utility purpose about 52.72 hectares ofareas
was used in 1995 and it increase to 130.89 hectares (5.95%) of area is utilized in 2011 to the total
CMC area of the Gokak town, which is 23.75 per cent of the total developed area. In recent decade
much importance is given to the transport and communication lines development for converting
towards to green city concept. The NWKRTC Bus Stand is situated at the core of the town. The lorry
parking has been provided in the APMC Yard. The Jat-Jamboti SH 31 and Gokak-Konnur MDR No.11
are the major two roads passing through the city. Most of the internal roads in the town are narrow. This
needs the some of improvements far better to traffic movements. There is congestion in the town at
every market day (Thursday), because roads are covered by markets. Because internal roads are very
narrow. So the traffic congestion takes place at BafanaKhut to ShettyKhut,BafanaKhut to Byali kata,
cream corner to Anand Talkies, Apsara hotel to old cattle market. All the problems have been taken

care in the preparing the Zonal development District Plans. There are too bad intersections one at Byali
Kata another at S.H.3 with the APMC road Junction.

VacantLand:

The existing vacant land was 32.55 hectares (5.22%) in 1995 and it increased to68.45 hectares
(3.13%) of area in 2011, which is 3.13 per cent of the total developed area of the Gokak town . It may
gives immense importance in future development of CBD divergent concept for betterment of the
urban people. This vacant area in future can be best utilize for residential purpose also. Even though,
the rocky hillock located in the central part of the Gokak town.

Water Bodies:

- In the Gokak town the area under water bodies and Nalas are about 4.68 hectares of was
existed in 1995 and this area is not much changed in 2011 also (4.70 hectares) in the total municipal
area. The town has a water supply from the Jackwell provided on the Ghataprabha River. Sufficient
water is supplied to the town. Now the K.U.W.S. project is under progress. At present the town has no
U.G.D. system. The drainage in the town is mainly through open drains night soil is being collected by
the septic tanks. In main parts of the townhead tanks are built for supply the drinking water and other
purposes(washing purposes and agricultural). ‘

Agricultural Land:

The Gokak town is located on the Ghataprabha right bank, of rich agriculture zone and the
maximum percentage of the Gokak town people engaged in agriculture and its allied activities. As per
1995 census more than 70 per cent of the workers engaged in agricultural and its allied activities. The
agriculture area within the town municipal limit was 228.83 hectares (36.66%) in 1995 and it
drastically increase to 1,578 hectares (71.67%) in 2011. People of this town depend on agriculture and
agriculture based industries such as ginning mill and sugar factories. Most of the workers engaged on
cultivation, agriculture labour and house hold industry. At present, available agricultural land in the
town is used for raising different crops, mainly jowar, wheat, pulses and vegetables etc.

At present Gokak town is facing several urban problems. The old part of Gokak town is very densely
populated and the roads are very narrow. The developments are of a mixed land use. The residential

area is covered by commercial industrial areas. The number of Ginning mills and oil mills are running
within the heart of city, which creates noise pollution.

' of c1 Also these areas are facing acute shortage of
infrastructural facilities like schools with playgrounds,:

; | fac / parks and open spaces, wider roads, drainage
light and ventilation, etc. The lanes within the town area overcrowded by the traffic and pedestrians.
All these problems have been taken care in preparation of master plan,
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Peri-urban Interface And Land Use Dynamics:

occupying them. As is Popularly understood, rural and urban are two broad land use categories, rural
areas being dominated by agriculture, horticulture, dairy, etc. whereas, urban areas being primarily
occupied by residential, commercial, manufacturing units and other user services. PUT can be
perceived as the space between these two categories (urban and rural), marked by interaction of rural
and urban forces, resulting in exchange of thejr individual resources,- '

increased post
1995 in the peri-urban areas over with an average annual rate being 13%. Baged on the general

observation of the researcher can be Supported the major land use transformations marked in rural to
urban being 41.91%, of total change within the agriculture of Gokak town municipality limit of 201].

The finding shows that patterns of urban growth do not follow Master Plan and even Master
Plan deviate profoundly from the preferred land suitability. Of the total area of the conserved,
greenbelt, reserved forests and floodplain as per the defined land suitability class, 4.18% of the area
has been converted into existing builtup/settlements whereas 46 36% of the total area is proposed
under residential settlements, business districts and commercial land use under the Master Plan 2021,
Therefore, with the process of urban sprawl in the core and at the peri-urban interface, conserved area
such as greenbelt, Vvacant/open spaces and floodplains are threatened and will be rendered fragile. It
will also create enormous infrastructure and resource crisis in the future, far beyond the capacities of
governments and institutions, Project outcome would assist planners and land developers to evaluate
whether development goals are in agreement with the intended land use objectives and if yes, how the
resources should best be used to optimize Gokak town enabling infrastructure and carrying capacity.
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more complex, heterogeneous and irregular in shape. Development has been muddled in peri-urban
areas, causing natural and rural land cover to degrade over time and the trend suggests more such
degradation in coming years. The land developers tend to be disconnected from the realities of
resource limitations and largely inattentive to the long-term impacts of land use modifications. Natural
land covers like forest and water bodies are experiencing major deterioration rendering some of the
PUT sites as fragile. Each of these impacts is linked to changes in the extent of urban, agricultural and
forest lands for development of transportation system, housing and other critical infrastructure
systems. This process will continue with time if not checked through proper intervention and strict
planning measures and can adversely impact the quality of life of urban and peri-urban dwellers.

Results from urban growth models can be used by land use planners and policy makers to anticipate
and plan for future spatial expansion to implementation of “Smart City Concept” in recent years to
ensure growth along the lines of city development plans and enabling infrastructure. In order to reduce
the negative impacts on environment in future, scientific land use and land cover planning and
integrated land management is required for sustainable development within the Gokak town limit. It

may aid in quick and useful decisions for the purpose of administration and planning for a sustainable
urban environment.
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