
b)LLS Gaussian

 

c)LLS Cubic   

d)IDW

Fig. (9) Exaggerated finished grading surfaces using a) LLS weight 
exponential model, b) LLS gaussian model, c) LLS cubic model ,d) inverse 
distance weight IDW model.

6. Conclusions

This research introduces an effective solutions to the problem 
of best fit grading surface through the combination of 
optimization , engineering surveying , and interpolation 
techniques.

The research also tried to introduce a comparison between 
different interpolation techniqus like the LLS and IDW 
methods and conclude that the quadratic series function of 
LLS is the better choice since it gives a smooth surface with a 
minimum earthworks cut and fill volumes. Although the IDW 
gives the minimum earthwork volume but it lacks in form of 
smooth curved surface.   

It is recommended for a future work to seek a better 
interpolation method like geostatistical kriging. Also the 
objective function and constraints could be more investigated 
for a better results.
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Introduction

Geomorphology is the science of the forms of the earth’s 

surface and the process creating and reshaping them 

(Fairbridge 1968; Lillesand & Kiefer 2000; Sabins 1997 & 

Verstappen 1977). Geomorphology incorporates parts of 

many different scientific genres (i.e. geophysics, 

sedimentology, geochemistry, hydrology, climatology, 

pedology, biology, and engineering) and binds these 

disciplines together in understanding our environment. 

Quantification of landscape characteristics is thus important 

in assessing the changes of the landscape that occur in 

changing environmental conditions. Coastal geomorphology 

deals with the processes operating, evolutionary history of 

coastal landforms, and the changes that take place over space 

and time.

Natural processes are responsible in evolution of form and 

shape of the earth’s surface. Any quantitative and qualitative 

change in these processes need precise assessment to 

ascertain the extent and magnitude of changing environment. 

Remote sensing and GIS are effective tools in understanding, 

analyzing, assessing coastal landforms, ecology and natural 

resources of the area as well as the impact of human induced 

actions on the natural landscape. Dynamism with which 

changes occur on the landscape can be illustrated effectively 

by repeated coverage of images of the same geographical 

space at different period of times. This paper describes 

geomorphological features mapped from multispectral 

Abstract: Digitally processed LANDSAT-ETM (Enhanced Thematic Mapper) data, fieldwork and ancillary data were used to 
delineate the coastal geomorphic features around selected villages of Erasama block, Jagatsinghpur district, Orissa. Remote 
sensing techniques involved in this study included Principal Component Analysis (PCA), False Color Composite (FCC) and 
visual interpretation. Digital enhancement techniques were used for enhancing satellite images with respect to the topographic 
and geomorphologic characteristics of the study area. Final digitally enhanced LANDSAT-ETM images were used for 
interpretation and mapping the geomorphic features of the study area. Ground truth using DGPS and verification of secondary 
data helped in the identification of two major units of Coastal Plain, i.e., old coastal plain and young coastal plain. Old coastal 
plain primarily comprises of coastal plains, beach ridges and beach ridge complex. Younger coastal plain comprises of young 
mud flats, beach, coastal plain, swale and beach ridges. Creeks, rivers and ponds have been mapped as water bodies. The 
mapped landforms suggest waves and storm surges as dominating coastal processes responsible for their evolution. The 
shoreline changes observed for the period 1989-2007 show that the coast is prograding in the north-east ward direction. 

Keywords: coastal geomorphology; landforms; coastal process; evolution; Remote Sensing and Geographic Information 
System, processing techniques and Landsat ETM.

remote sensing data incorporating the base map details 

derived from Survey of India topographical maps and further 

validation using DGPS for ground truth and physical field 

survey. The study is an effort to comprehend the coastal 

processes and delineate landforms and assess their evolution 

through geological times. The study area (shown in Fig 1) 

consists of 13 villages of Erasama block, Jagatsinghpur 

district, Orissa which has history of repeatedly being affected 

by cyclones (e.g. Super Cyclone, 1999).

Geomorphology of coastal plains of Orissa including the 

river delta has earlier been studied by several workers Niyogi, 

1971, 1975, Sambasiva Rao et. al 1978, Mahalik,1984 and 

Mahalik et al 1996.

Data Base

Topographic sheets of Survey of India No, 73L/8, and 73 

L/12 (Table 1) on 1:50000 scale and LANDSAT-ETM 

(Enhanced Thematic Mapper) image acquired on November 

21, 2001 have been used as database for analysis. Ancillary 

data were aided for analysis and updating the information. 

In particular, topographical maps, field surveys and also 

existing geomorphic maps formed the basis for annotating 

various features. The Survey of India topographical sheets 

have been used as reference point for initial mapping. 

Trimble Pro-XT DGPS were used for establishing the ground 

control points (GCPs). Details are given in table 2.
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