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ABSTRACT:

In the present study contours from local hill area Kultabad tehsil of Aurangabad
district Maharashtra. And hilly area ‘Chaalisgaon’ area in Jalgaon district(M.S).
These contours are plotted by taking the scale as 1 cm = 500m. using leveling
instruments. The contour shapes are studied with reference to the fractal geometry. As
the contours are closed forming irregular shapes these shapes are digitized and
analyzed using the box counting technique. Their fractal dimensions are cal cul ated.
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1.0:INTRODUCTION:

There ae many  geologica
applications of fracta theory, which
remained unanswered by the regular
geometry known as Euclidean geometry.
Shapes of mountains, earthquakes and
seismicity and tectonics frequency size of
rock fragments, volcanic eruptions,
mineral deposits, oil fields etc. are
examples of scale invariant in geology [1]
the applicability of power law statistics to

geologica phenomena was recognized
long before the concept of fractals was
conceived. An example is Gutenberg-
Richter relation for frequency magnitude
statistics of earthquakes [2]. It is now
accepted that relationship is equivalent to a
fractal with dimensions typically 1.8 for
distributed Seismicity. Mandelbrot (1982)
has used the fractal concept to generate
synthetic landscapes that ook similar to
actual one. The earth’s topography is a
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composite of many competing influences.
Topography is created by tectonic
processes by erosion and sedimentation.
There is considerable empirical evidence
that erosion is scale invariant and a river
network is classic example of fractal tree
[3-4].

Many geophysical data sets have
power law spectra. These include surface
gravity and magnetics as well as
topography. Since power law spectra are
defined by two quantities, the amplitude
and slope these quantities can be used to
carry out textural analysis of data sets [5-
6]. The fractal structures can also be used
as basis for interpolation between tracks
where data have been obtained.

1.1: SEISMICITY AND TECTONICS:

It is observed that in many plate
tectonics the deformations takes place at
the boundaries between the major surface
plates. In the idedlized mode plate
boundaries are  spreading  centers
subduction zones and transform faultg[7-
8]. Displacements across these faults
would be associated with recent great
earthquakes as in Maharashtra (Killari)
and Gujrat . The earthquake model is a
well studied for the determination of
frequency of earthquakes.

1.2: L ANDSCAPESAND RIVERS:

The mechanism responsible for the
landscape evolution are scale invariant but
it does not constrain the mechanism. The
primary mechanism responsible for the
evolution of topography is erosion. There
are several aspects of erosion. The first is
the development of soil and rock
fragmentation through a combination of
chemical and mechanical weathering the
soils and rocks. Fragments are then
transported as sediments in rivers and
streams. The rivers and streams
themselves erode channels and gullies to
form drainage patterng9]. Under many

circumstances drainage patterns also yield
fractal statics.
1.3: WHAT ISCONTOUR:

Contours may be defined as the lines
of intersection of a level surface with the
surface of the ground. The elevation and
depression of the surface of the ground are
shown on a map by
means of contour lines. All points on any
contour line have same elevation above the
datum surface. The line joining these
points on the map is known as a contour
line. [10]

The horizontal distance between any
two consecutive contours is known as the
horizontal equivalent. It depends upon the
steep-ness of the ground. The contour
intervals depend upon (i) nature of ground
(i) the purpose and extend of survey (iii)
scale of map.

1.4: CHARACTERISTICS

The contour line closed together near
the top of a hill and wide apart at the foot
of a hill. A uniform slope is indicated
when contour lines are uniformly spaced.
Contour lines Crosses ridge
line or valley line at right angleq 11-12].
A ridge line is shown when the higher
value are inside or bent into loop while in
case of the valey line the lower value are
outside the loop or bent.

2.0: METHODOLOGY:

Following method is adopted for
drawing
2.1: DIRECT METHOD:

In this method the actual contours
located on ground by marking the points
on each contour. These points then used to
mark and plotted on the plan. The method
is very slow and tedious but most accurate
and used for contouring small aress.

2.2. CONTOUR DRAWING:

Contour lines are drawn as fine
smooth freehand curved lines of the
uniform width, these should be inked
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black. Figure (value of contour) should be
plotted nearly under each other or better
still along a curve intersecting the contour
at right angles and they so written that they
can be read from one or two sides of the
map. They should be written at the
beginning middle and end of the contour
lines.

The same contour appears on either
side of aridge of a valey. In valleys the
contours upstream on one side and after
crossing the stream return down stream on
the other. Contour lines cannot merge or
Ccross to one another on the map, except in
case of over hanging cliff. The contour
lines cannot end any where but must close
on themselves within or without the limit
of map. A series of close contours on the
map indicated a depression and a hill
accordingly as the lower and higher are
inside them.
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{a) Rasulpura Hills (b) Sirha dongar
Fig. 1. (a, b) : Contour from Satara hills {(Khultah ad tahsil)

scale l cm =500 m

3.0: SELECTION OF CONTOURS AND

CALCULATIONS:

We studied the contours from local
hill area known as*“Sir ha Dongar’ and
‘Satara hills' in Kultabad tehsil of
Aurangabad district. From ‘ Chaalisgaon’
areain Jalgaon district.

These contours are plotted by taking the
scale as 1 cm = 500m. Thefigure 1

(a, b) demonstrate the contours at different
mean sea levels (MSL) at Karachi[13].
The contour shapes are digitized and
anadyzed using the box counting
technique. Their fractal dimensions are
caculated as 191, 1.92, respectively.
Figure 2 show the plot of Log(r) VsLog (
n) for the contours of figure 1. [14-
15]While Figure 4 show the plot of Log( r
) Vs Log ( n) for the contours of figure
3.[16]

Box Counting

¥=-1.9122x + 55554
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fig: 2 Graph of Log(r) Vs Log(n) for the contours of fig 1
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fig.4: graph of log r vs log n for the contours of fig 3

CONCLUSION:

In the experimental approach
we studied contours of some nearby
mountains. Generally  contours  are
continuous and not necessarily close.
Therefore  we  selected  particular
mountains and their contours are plotted
and fractal dimensions are calculated with
the help of box counting method. Fractal
dimension so calculated are close to plane
Fig: 3 Contours from Chalisgaon hill area of Jalgaon district but are not perfect]y dimensions of p| aneit
=300 is interested to see tha dimension are
nearly 1.91,1.92 or so This study will help
geologica survey and to will develop
insight about the mountain patterns across
the world.
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