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( ABSTRACT ) Altimetric frequency analysis depicts frequency of heights at successive altitudes. It is one of the methods used to

demonstrate the existence of erosional surfaces or levels or planes which could be correlated to the evolution of the
landforms from one place to another. In this study, altimetric frequency analysis has been attempted to find out the erosion surfaces of Manjalar-
Marudanadi Watershed. The analysis reveals that the maximum frequency of pixels is found below 300m and 301-400m elevation categories. The
other highest frequencies are found between 401-500m, 1101-1200m and 1201-1300m classes. Therefore, it is likely that Manjalar-Marudanadi
watershed has five erosion surfaces, viz., below 300m, 301-400m, 401-500m, 1101-1200m and 1201-1300m elevation classes.
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INTRODUCTION

Amethod of analyzing reliefis to compute the frequency of occurrence
of heights above sea level and then to graph this frequency as a
histogram. It is valuable when the geomorphologists are seeking to
recognize and correlate erosion surfaces.

H. Bauling made considerable use of this method. In some cases he
merely counted spot-heights all over the map, in others he covered the
map of the area upon which he was working with a grid of small
squares and noted the highest point in each square, either from an
actual spot-height or from the contour pattern if no spot-height fell in a
particular square. The frequency of occurrence of each height or group
of heights (e.g. from 20 to 30 metres) was tabulated, and these
frequencies were graphed on a vertical against the actual altitudes
represented on a horizontal scale.

S.E. Hollingworth used the same principle with minor modifications.
Instead of using all spot heights, he was concerned only with actual
summit levels and he tabulated for each of the areas with which he was
concerned with the number of summit level spot heights occurring
within 10, 20, 40 and 50 foot intervals. Obviously the broader
groupings smoothed out minor inequalities, but emphasized the major
features.

A number of experiments by various workers have been made in order
to determine the effectiveness of the several methods of computing the
frequency of occurrence of the heights to be plotted. On the basis,
firstly, of fully random sampling using only spot heights and secondly,
of quasi-random sampling using a grid. In the case of the first if all the
spot heights are used, the result may depend on the number of spot
heights inserted on the map by the surveyors and cartographers.

2.0BJECTIVES
The aim of the study is to identify erosion surfaces in Manjalar-
Marudanadi Watershed with the following objectives.

* To obtain data on frequency distribution of heights from
reclassification of ASTER, SRTM and CartoSAT Digital Elevation
Models.

» Toconstruct Altimetric frequency histograms for the study area.

3.STUDYAREA

Manjalar-Marudanadi watershed lies between 10°6' to 10°19' North
latitudes and 77°32' east to 77°50' east longitudes. It covers an area of
472.75 km?* with a perimeter of 108.34 km (Fig.1). It extends from
North to South over a distance of about 21.5 km and from West to East
for a distance of about 34.1 km. Manjalar and Marudanadi rivers meet
at Meenakshipuram and flow as a sixth order river till confluence with
Vaigai river near Ayyampalayam. The general orientation of the
watershed is from North West to South East. Manjalar-Marudanadi
watershed is located in Attur, Dindigul, Kodaikkanal and Nilakkkottai
Taluks of Dindigul district and Periyakulam taluk of Theni district. Itis
surrounded by Palani hills Southern Slope East Reserve Forest on the
North, Upper Palani Chola Reserve Forest on the West, Vaigai Basin on
the south and Kodavana River Watershed on the East. Ayyampalayam,
Sevugampatti, Vattalgundu are important town Panchayats located in
Dindigul district. Devadanappatti and Ganguvarpatti are two
important towns located in the Theni district of the watershed.

MANJALAR-MARUDANADI WATERSHED
STUDY AREA

Figure 1: Location Map of the Study Area

4. METHODOLOGY

The present study has been carried out mainly based on secondary data
generated through the Digital Elevations Models (DEMs) from
ASTER (Advanced Space borne Thermal Emission and Reflection
Radiometer — 30m), CartoSAT (30m) and SRTM (Shuttle Radar
Topographic Mission — 90m). Data on frequency distribution of
heights were derived from reclassification of DEMs with different
categories of elevation. The pixel values for each category have been
counted with the help of ArcGIS software and multiplied by pixel size
twice. Histograms have been constructed for all the three data set by
plotting relative pixel values on the horizontal axis and elevation class
interval on the vertical axis.

5.RESULT AND DISCUSSION

In this study, data on frequency distribution of heights were derived
from reclassification of DEMs obtained from ASTER, CartoSAT and
SRTM with different categories of elevation. The DEMs have been
reclassified with 19 altitudinal groups with 100m interval starting from
<300m class. The frequency of pixel values is tabulated and shown
Table 1.

Table: 1 Frequency of Pixel Values

[Elevation| ASTER | Relative | CartoSA | Relative| SRTM | Relative
(m) DEM | values | TDEM | values | DEM | values
<300 182;967 039 263391968 056 176;978 037
301-400|7671311| 0.16 |2134154| 0.05 |[8139153| 0.17
2 7 4
401-500(2304883| 0.05 |1262492| 0.03 |2383034| 0.05
7 9 8
501-600| 1818726 0.04 |1080476| 0.02 [1803704| 0.04
5 5 9
601-700|1291720( 0.03 9360159 0.02 |1323812( 0.03
6 2
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701-800|1016327| 0.02 |1258266| 0.03 [1017718| 0.02 6. CONCLUSION
4 7 4 The following five prominent erosion surfaces have been identified in
801-900 1075011 0.02 1653420 0.03 1055764 0.02 Manj alar- Marudanadi watershed using Altimetric frequency analysis.
5 0 0 They are;
901-1000| 1440540 0.03 |2196876| 0.05 [1432760| 0.03
: 0 g L S0t
. B m
1001- |[1828699| 0.04 |2115232] 0.04 |1846938] 0.04 . 201-500m
1100 | 0 7 4 - 1101-1200m
1101- [2138324] 0.05 |2274389] 0.05 |2098557| 0.04 . 1201-1300m.
1200 5 0 9
1201- |2746260| 0.06 [2010441| 0.04 |[2706422| 0.06 REFERENCES:
1300 8 2 0 1.0 ,ghﬁlzlg I;ar)x%-tgung 1(12.01_3)(.1 {\r}ltrot]i;cltlign Ct](*i Geogsra%ﬁ;infonnation Systems, McGraw
ill (India) Private Limited, New Delhi, Chapter 5, 75-94.
1301- |1886807| 0.04 1075673 0.02 1928217| 0.04 2.[1/Kuldeep Pareta and Upasana Pareta., (2012). Quantitative Geomorphological
1400 7 9 6 Analysis of a Watershed of Ravi River Basin, H.P. India. International Journal of
Remote Sensing and GIS, Vol (1):41-56.
1401- |1096298( 0.02 8135510 0.02 1093809| 0.02 3.010IMcCullagh Patrick (1983). Modern concepts in Geomorphology, Oxford University
1500 9 5 Press, Great Britain, Chapter 2,21-27.
4. Nautiyal M D (1994). Morphometric Analysis of A Drainage Basin Using Aerial
1501- |7646188| 0.02 |6711076| 0.01 7946332 0.02 Photuog);aphs: A Case Study of Khairkuli Basiill, District Dehradun, U.P. Journal of the
1600 Indian Society of Remote Sensing. 22(4): 252-261.
5.000Nautiyal, et.al., (1994). Morph ic Analysis of A Drai Basin Using Aerial
1601- (6139772 0.01 |6168388] 0.01 |[6234282[ 0.01 Photographe. A Case Sty of Rbafro Basin. District Dehradin, U1P. Tourna o he
1700 Indian Society of Remote Sensing, Vol (22): 251-259.
6.1/ /Padmaja, et.al.,, (1977). Evolution of Landforms and Erosion Surfaces in Mej River
1701- {6319085 0.01 4965831 0.01 6372629| 0.01 Basin (Rajasthan).The Indian Geographical Journal, 59-65.
1800 7.000Prasad Govind, (2007). Trends and Techniques of Geomorphology, Discovery
Publishing House, New Delhi, 241-244.
1801- 4702396 0.01 [2237986] 0.00 [4963215] 0.01 8.7 Reddy and Reddy, BH., (195, Terrain Analysis of the Swarmamukhi basi,
1900 National Geographical Journal of India, Vol (XXIX): 176-187.
9. Savindra Singh and Renu Srivastava., (1975). A Quantitative Study of the Relief of the
1901- |2158461 0.00 476412 0.00 [2144385 0.00 Upper Reaches of the Belan Basin. National Geographer, Vol (X):27-48.
2000 10. [1Singh and Diwan, H.D., (1945). Drainage Basin Characteristics of Chokra Nala Basin,
District Raipur, Madhya Pradesh. Geographical Review of India, Vol (51): 25-38.
>2000 | 419994 0.00 9605 0.00 397749 0.00 11. [ISivakumar, Bijuand Benidhar Deshmukh, (2011). Hypsometric Analysis of Varattaru
River Basin of Harur Taluk, Dharmapuri District, Tamilnadu, India Using Geomatics
Technology. Integrated publishing services, Vol (2): 241-247.
: 4727317 1262492 2383034 12. [Srinivasa Vittala .S, Govindaiah .S and Honne Gowda .H (2004). Morphometric
Pixels 76 9 8 Analysis of Sub-Watersheds in the Pavagada Area of Tumkur District, South India Using
Remote sensing And Gis Techniques. Journal of the Indian Society of Remote Sensing.
Itis evident from the table that almost 5% (ASTER), 61% (CartoSAT) 3232236 , . . .

- > . . AN., (1950). H tric (Arca-Altitude) Analysis of E 1T hy.
and 5474 (SKTM) of thepixe valuosare found below 300m and 301- 7S S AT A A g oot
400m elevation groups. Histograms (ﬁgures 2 to 4) have been 14. [1Sukumar and Ahalya Sukumar, (1994). Altimetric Frequency Analysis of Shevaroy,
constructed for all the three data set by plotting relative pixel values on Chitteri, Kalrayan, Kollimalai and Pachchaimalai Hills of Tamil Nadu. The Indian

. . . s . . Geographical Journal, Vol (2): 99-104.
the h0r1_zontal axis and ele\_/atlon class interval on Fhe vertical axis. It 15. 7TVipan Joseph, Markose and Jayappa, S. (2011). Hypsometric Analysis of Kali
can be inferred from the hlstograms that the maximum frequency of Basin, Karnataka, India Using Geographic Information System. Geocarto
pixels are found below 300m and 301-400m elevation categories. The international, Vol (26): 553-568.

other highest frequencies are found between 401-500m, 1101-1200m
and 1201-1300m classes.
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Fig. 2: Altimetric Frequency Histogram derived from ASTER
DEM
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Fig. 3: Altimetric Frequency Histogram derived from SRTM
DEM
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Fig. 4: Altimetric Frequency Histogram derived from CartoSAT
DEM
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