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ABSTRACT
Study is about the granitic terrain and most populated area of Bundelkhand a part of central India.
Incorporation of contour lines on 25m interval in Arc GIS and ERDAS imagine environment using
IMSD 1995 guidelines by NRSA has been carried out for slope analysis and determination of
seven slope elements. The area has been identified because of its acute drought prone conditions.
The main sources of water in the region are based on two major river that is Betwa, Dhasan and
rainfall. Jhansi district is in the southwestern part of the Uttar Pradesh covering 5024 sq. km area.
The district comprises with eight blocks. Slope plays a vital role to define the landform of a
geographical region. Sixteen slope elements and six slope class has been identified in the given
region to establish the relation between slope and landform for further studies. While identifying
slope classes on 25m contours, both manual and automatic approaches in ArcMap and ERDAS
Imagine were used using standard methods applying mathematical approach. Using toposheet, IRS
imagery, and SRTM DEM, several thematic layers such as contour, TIN, aspect, elevation, and
slope were created. Remote Sensing and Geographical Information System (RS & GIS) technology
serves as a watershed moment in thematic map development and integrated analysis for natural
resource management and monitoring.
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INTRODUCTION
Slopes occur in a variety of forms. A slope profile is often made up of convex (crest), rectilinear,
and concave slope profiles. Convex slopes are located at the top of the hillslope, whereas concave
slopes are found at the bottom. L. C. King and A. Wood (1942) stated that a conventional
composite slope profile included four parts. The highest point is a convex slope or crest. Below
the crest, there is a scarp or free face, then a rectilinear slope, and finally a concave slope at the
bottom. This is the most frequent composite slope profile; however, they may be found in a variety
of combinations. A single slope profile may not have all of the components. The presence of these
components in various combinations is determined by variables such as structure (Siddiqui et al).
From a slope and terrain standpoint, contour map production is the most effective technique.
Depending on the location and the needs of the research, the contour interval might range from a
few inches to meters. It could also include spot elevation. For the purpose of generating contours
from remote sensing pictures, the visual image interpretation approach has been used since it is
more dependable and maintains high accuracy with knowledge-based systems. Data from remote
sensing must first be visually interpreted. In GIS, thematic layers may be produced for a variety
of uses. the toposheet and IRS LISS III FCC images used for the contour interpretation. The
depiction of a surface's cross section taken horizontally is called a contour. The categorization
accuracy of the resulting data was improved by integrating the digital elevation model with the
satellite picture. With the aid of digital contours and topographic maps, slope maps were produced.
AREA OF INTEREST
The Survey of India (SOI) toposheet numbers 54K and 54O provide the foundation for the study.
The Jhansi district is located in the northwest of the Bundelkhand plateau, which stretches between
latitudes 250 07' N and 250 57' N and longitudes 780 10' S and 790 25' S. The total size is 5024
square kilometres. After studying the toposheet(s) and satellite picture, it is evident that Jhansi is
located in the Bundelkhand region of central India, which is bounded by the Vindhyachal and
Satpura mountains. In the south, it is a plateau with a lot of uplands. Small hillocks and ridges that
represent a depleted portion of the Vindhyan range may be found in the undulating terrain of the
area.
Survey of India toposheet numbers 54K 6, 7, 10, 11, 14, and 15 apply to the region. The area's
three main rivers are the Dhasan, Betwa, and Pahuj. 850 millimetres of rain fall on average each
year in Jhansi. Jhansi is classified as having a sub-humid climate with hot, dry summers and chilly,
dry winters. Rainfall occurs mostly during the monsoon season, which runs from June through
September. A severe drought is noticeable roughly every four years. Groundwater recharge is only
feasible when there is an abundance of water during the monsoon. The mean monthly maximum
temperature goes up to 32.600 C and mean minimum temperature goes 19.200 C.
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Fig. 1 Location map of Study Area
OBJECTIVES:
Delineation of elevation, spot height, contour lines at 25m interval, lattice, gradient to identify the
direction of slope and type of slope.
METHODOLGY
The purpose, prior knowledge, and data sets all affect the process. Weights were applied for
various information layers based on relative relevance, and the categorization that worked best
was combining primary and secondary data a study of India for this investigation, toposheet, IRS
imagery, and published thematic maps were employed. The exploration of places utilizing satellite
data interpretation is the focus of the current effort. The study made use of the software
programmed Arc GIS and ERDAS Imagine. The files were geo-referenced and created by
scanning printed maps into a digital version. the generation of thematic layers like TIN, slope, and
aspect. To improve and extract information from IRS data, a number of common digital image
processing techniques were used. Stretching the contrast of particular bands is a good way to
enhance the visibility of various characteristics. The contour map was digitally created from the
SOI toposheet at a 25-meter contour interval using spot height and DEM. derived.
Flow Chart
The locations of population areas and surface drainage features were combined to create a base
map. Each piece of information was georeferenced to the base map. Finally, the integration of
diverse datasets into a composite information set was accomplished.
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In raster calculators, the suggested approach detects the slope components.
Average slope (tan θ) = Rise/Run
Rise= Value between two contour lines, Run= Distance between two contour lines
RESULT AND DISCUSSION
Contours:
The term "contour line" refers to a line that does not exist on the surface of the earth but from
which a great deal of useful information may be extracted. The line indicates the same height from
the datum/mean sea level at a certain spot. Contour line range and pattern define topographic
features from which may be extracted layers of geomorphology, geology, slope, aspect, TIN, and
DEM. With a certain contour pattern, the shape of hills, ridges, valleys, lineaments, and fractures
may be clearly identified. using IRS images, spot heights, and SRTM data. For the thorough
examination of the surface, a 25m interpolation of the contour interval was used. After
georeferencing toposheet and IRS imagery with the use of data management tools, analysis tools,
and clip tools, the contour lines were manually created as polyline features using Arc Map and Arc
Toolbox. In comparison to stream mode, point mode has a lower data volume. The lengths between
contour lines are often less than those between flat regions. Based on surrounding contour heights,
sufficient digital contours were added to the topographic map's no contoured sections. The contour
interval was interpolated per district for the in-depth examination of the surface using SRTM, spot
heights, and IRS images.
SRTM DEM data was also used to create the automated contours to validate and maintain the
results' correctness. The spot heights and an elevation map made from a DEM picture were both
taken for the final map. Figure 3 clearly shows that in Jhansi, the contour height varies from 125
metres to 375 metres. The entire territory is undulating from east to west and north to south. The
highest point, known as Bangra Hill in Bangra Block, is situated between the villages of Chandwari
and Tahrauli. It is mostly in the southern region. The slope changes by 150 metres from southwest
to northeast. In the southwest of Jhansi, the undulating landscape is between 325 and 275 metres
high. The upland in SW has 325mt compared to 125mt In the NE. The NE boundary of the district
is bound with 125mt elevation. The 225mt contour line is dividing the study area in almost two
equal parts.
Elevation, Spot height and Contour analysis:
The entire basin is based on the Granitic Bundelkhand massive. The area is distinguished by its
rough topography, with elevations along the lineaments ranging from 120 metres to 407 metres.
For the relief analysis, triangulated irregular network maps were combined. The region's
topographic map contains 25m-wide contours. highest mountains/spot elevation. In a digital
elevation map, there are lines that depict the greatest height, and the northern part shows the lowest
level. From the southwest to the northeast, the slope is downward. To illustrate the TIN, a DTM
3D map of the research area was created using X, Y, and Z values. The southern part of the study
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region had the greatest height, at 375 metres (figure 4). The TIN model has been represented using
a colour panel. The terrain may be seen in the colour variation, which places the River Betwa and
Yamuna at their lowest height. Within a given window and radius, the local relief analysis layer
displays the difference between the highest elevation value and the lowest elevation value.
Slope and Aspect:
The research area's elements are quite diverse and are divided into 10 standard groups according
to the slope (fig. 5). The region has slopes ranging from 0 to 31 degrees (fig. 6). According to the
IMSD rules, the six slope categories in the research area were determined based on the degree of
slope by their various places in a top sequence between crests, flats, depressions, and simple
classifications (NRSA, 1995). To distinguish between convex and concave forms of contours and
their corresponding slope shapes, contour lines were put onto a lattice map. 16 slope components
were determined based on the contour lines' properties and a small amount of fieldwork. The slope
types needed to be generalized for future usage. The greatest rate of height change across a surface
is referred to as its slope. Slope, a crucial terrain feature, affects the stability of the ground. The
research region was divided into the following six slope categories: flat/almost level, mild
undulating, undulating, rolling, fairly steep, and steep. Based on the recommendations from IMSD,
1995, Table 1 shows the slope classification that was determined for the region.

Fig. 2 Slope elements & contour, block diagrams (Pennock et al. 1987, source: Ventura and Irvin
(2000, p.272)
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CONCLUSION
The degree of surface erosion is directly controlled by the convergent and divergent characteristics
of slopes. The slope has an impact on surface water runoff, recharge, and flow. The geology
determines how steeply the slopes are distributed. The slope is upward-facing and runs from north
to south or south-west. Higher height and major and smaller linear ridges may be found in the
southern and southwest region. The majority of the districts in Jhansi are part of the Bundelkhand
Intermediate area. With a certain contour pattern, the shape of hills, ridges, valleys, lineaments,
and fractures may be clearly identified. A slope descends from Jhansi in the direction of Lalitpur
and Chhatarpur. The transverse district of Chhatarpur is between the Bundelkhand plateau's east
and west. It is discovered that the region's geology, height, and slope are what control the area.
Due to the presence of the Vindhyan range, harder rocks and higher elevations may be found
towards the south of the research region. For upcoming views in ground water potential zonation
mapping, the slope, DEM, and contour identification and categorization of district Jhansi in the
Bundelkhand area is highly helpful.
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Fig. 3 Contour pattern
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Fig. 4 Elevation with spot height

Fig. 5 Aspect
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Fig. 6 Slope
Table 1: Slope classification
Sl. No.

Slope degree

Classification

1

0-2

Flat

2

2-5

Gentle undulating

Slope element
Level lower slope
Depression
Foot slope
Toe slope
Debris slope

3

5-8

Undulating

Basal concavity
Waterlogged
Terrace slope

4

8-15

Rolling

Through slope
Saddle slope

5

15-30

Moderately steep

Divergent back slope
Convergent back slope
Crest

6

<30

Steep

Free face
Divergent shoulder
Upper depression

Based on IMSD 1995 guidelines
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