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ABSTRACT:

Resource management is essential for today’s development at the national and international levels. Due to the increase in population and development activity, the
natural resources are overstretched often leading to depletion constantly. For this purpose, the geospatial application is being effectively used for more accurate
and precise mapping. The present study assesses the land use and land cover mapping of Rohtak district for the years 2000 and 2022. Integrated Remote sensing,
GIS, GPS, and IT technology were used for mapping. The study concludes that the geospatial application has immense potential and is used in various aspects of
land use and land cover mapping.
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Introduction:

Land use and land cover are very important for the development of the environment and the environment’s health in the era of mechanization. Land use
refers to the land that is used for cultural activities, while land covers refer to the natural components that cover the land [1-4]. Changes in Earth’s
surface caused by human activities are referred to as land use and land cover change around the world. Humans have altered land for thousands of years
to obtain necessities and livelihood but the pace of land use and land cover are far greater today than they were a thousand years ago [5]. These changes
are driving unprecedented changes in the ecosystem and environmental processes at the local, regional and global levels. Data on land use and land
cover changes are essential for providing critical input to ecological management and environmental planning, as the data available on such is essential
for studying and analyzing global change scenarios today [6-7].

Various research has been taken to monitor land use and land cover changes. As a result of their accurate georeferencing procedures, a digital format
suitable for computer processing, and repetitive data acquisition, geospatial technology is the most common approach for quantifying, mapping, and
detecting land use patterns and land cover [8-9]. Land use and land cover changes were monitored by traditional methods in the nineteenth century. The
interaction between humans, natural resources, and the environment is crucial to understanding change detection [10-11]. Geospatial and remote
sensing technology have made the monitoring of land use/land cover changes more reliable, up-to-date, economical, and time-saving [12]. The use of
remotely sensed data has led to the development and application of several methods for change detection, such as image differencing, post-
classification comparisons (PCC), vegetation index difference detection, and principal component analysis, to detect changes in LULC [9].

In the modern period of fast growth, anthropogenic activities, mainly urbanization, growing population levels, and industrialization generate imbalances
in a natural ecosystem. LULC is changing in both positive and negative aspects. Positive change means unusable land is changing into usable land by
modern techniques while the negative aspect means that usable land is degrading [13]. Change analysis is considered an important factor for micro-
level development and environmental change [14-15]. Various studies have been undertaken already to analyze land use and land cover change
utilizing different methodologies and satellite data [16-20].

Land use and the land cover change affected by human interference in the Rohtak district of Haryana State have been a prominent concern in the last
few decades. Keeping all such facts in mind, the land use and land cover change detection from spatial and temporal perspectives has been undertaken
to analyze the LULC in Central Haryana. The main objective of this study is to assess the land use and land cover change in the Rohtak district region
from 2012 to 2022.
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2.Study Area

Rohtak district lies in the central part of the Haryana state. The spatial extent of the study area is 28°40°30” to 29°5°35” N latitude and 76°13°22” E to
76°51°20” E longitude. It covers an area of 1745 sq. km. Rohtak district comprises Rohtak, Meham, Lakhan Majra, Sampla, and Kalanaur blocks. The
study area has sub-tropical and semi-arid climatic conditions. It receives about 458 mm mean annual rainfall. Fig. 2.1 shows the location map of the

study area.
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Fig. 2.1: Location map of the study area

3.Database and Methodology

LANDSAT series data were used to assess the study area's land use and land cover mapping. The satellite data was downloaded from the USGS site.
The resolution of the satellite is 30m. NDVI and unsupervised image classification was done by using the satellite data with the help of image

processing software. Fig. 3.1 shows the flow chart of the methodology.
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Fig. 3.1: Methodology chart

4. Result and discussion

The final result has been concluded on the basis of NDVI, land use and land cover maps for the two different years of 2000 and 2022. The distribution
of land use and land cover of the study area for 2000 and 2022 maps are represented in maps 4.1 and 4.2. Based on NDVI mapping, the study area was
classified into four classes- No vegetation, Built-up/Fallow Land, Thin vegetation and Dense vegetation. Based on unsupervised image classification,

areaof Rohtak district was classified into five classes- Built-up land, waterbody, agricultural land, vegetation and fallow land/sand dune. Fig. 4.1 and

fig. 4.2 shows the NDVI and unsupervised image classification of 2000 and 2022. Table 4.1 and 4.2 show the area calculation of the Rohtak district.
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Fig. 4.1: NDVI mapping
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Table. 4.1: NDVI area calculation

NDVI 2000 2022

Class Avrea (ha) Area (ha)
No Vegetation 26801 31191
Built-up/fallow land 57982 67334
Thin Vegetation 35441 37912
Dense Vegetation 54276 38063

According to the above table, the area under the no vegetation class has increased by 26801 to 31191 from 2000 to 2022. Built-up and fallow land area
is also increased from 57982 to 67334 ha from 2000 to 2022. The area under thin vegetation and dense vegetation have been decreased from 35441 to
37912 and 54276 to 38063 ha between 2000 and 2022.
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Table 4.2: Area of LULC classes

Image 2000 2022
Classification Area (ha) Area (ha)
Built-up Land 21307 28196

Waterbody 14112 17253

Agriculture Land 69631 70283
Vegetation 22674 17182
Fallow Land 46776 41586
/Sand Dune

Table number 4.2 shows the area under different classes of the study area from 2000 to 2022. The area under built-up land, water body, and agricultural
land classes have been increased from 21307, 14112, and 69631 ha to 28196, 17253, and 70283 ha from 2000 to 2022. While the area under vegetation
andfallow land and sand dune has been decreased from 22674 and 46776 to 17182 and 41586 ha from 2000 to 2022.

Thus, the geospatial application provides the accurate change in land use and land cover of any area.

CONCLUSION:

Land use and land cover mapping of Rohtak district show that satellite data-based land use and land cover mapping is very useful & effective. The
study demonstrated that the application of geospatial application helps in studying the changes in the land use pattern of an area. Different types of
human activities have resulted in vast changes in the land use and land cover of the study area in the district. Accurate & updated land cover change
records arenecessary for future planning & environmental consequence of changes. By geospatial techniques we can monitor such changes extracting

the change from satellite data relies on effective & accurate change detection techniques with maximum accuracy of land use/land cover.
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