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Introduction   

•   A zone between the land and sea is called coastal zone 

 

•   Coastal landforms  - the result of the interactions of the     

    physical processes, man-made influences, global tectonics,    

    local underlying geology. 

 

•  Morphodynamics - the interaction of physical processes     

    and geomorphic response  



Introduction contd… 

• It is important to explore the processes 

responsible for the coastal geomorphological 

changes  

• The nearshore dynamics contributing to the 

erosion –accretion processes 

Analysis of coastline changes in terms of emergence and submergence, progradation 
and retrogradation as proposed by Valentin (1952) 



Factors controlling the coast 

 (modified after Davies, 1972) 

 Factors of the Land 

Geological 

structure 

Plate tectonics, mountain ranges, 

continental shelf width, relief 

 

Isostatic sea level change 

tectonic isostacy, glacial isostacy 

Local geology          Local structure, rock type 

Geomorphic processes River valleys, deltas, sediment supply 

Eustatic sea level 

change  

glacial eustacy, geoidal changes 

Wave climate Orientation of the coast,  

wind and storm climatology 

Tides Tidal range, tidal type, tidal currents 

Ice effects Shorefast ice, winter ice cover 

Local erosion and 

deposition 

coastal erosion, transport and deposition 

processes 

Biological effects mangroves, salt marshes, coral reefs, 

sea grass beds, coastal  dune vegetation 



The coastal environments are 
particularly vulnerable to  
global changes, whether these 
are caused by sea-level 
changes, changes in sediment 
supply and human influence 
or demographic changes.  

 

The interaction of all these 
simultaneous changes will 
cause different impacts on 
different types of coasts. 

 

Significance of  the  proposed study 

https://collidecolumn.wordpress.com/ 



Study area ( Mahanadi Delta region) 

 

Mohanty P.K, et al 2008 



• It has 150 km long coastline 

 

• The study area extends from Devi    

   to Dhamra rivers 

 

• Mahanadi delta region 

Study area 

Geomorphic features of Mahanadi delta region 
(Mahalik  et al., 1996) 





Inter-annual variability of the coastal 

geomorphology 
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Progressive changes 

of Ekakula spit 

1973 – 1999    - 1.8 km 

 

1999 – 2008   +2.7 km 

 

1999 – 2015   + 4.0 km 

Jan 2014 
Jan 2015 

Mani Murali . R and Vethamony P, IJMS, 2014 



1999 - 2015 

1999 2015 

4 km increase in the spit length 



Results 



 



Coastal area changes map between the 

years 1973-1998, 1973-2005 
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How human influence in hinterland affects 

the coasts?  

 

Courtesy: http://www.waterencyclopedia.com 



Land use mapping 

• Land cover refers to the vegetative or non-vegetative 

characteristics of a portion of the Earth’s surface.  

 

• Land use describes some human activity on the surface. 

 

• Land use/ land cover plays an important role as the Nation 

plans to overcome the problems of uncontrolled 

development, deteriorating environmental quality etc.  

 

• It clearly reflects the dimensions of anthropogenic activities 

on the environment.  

 



• Human influences on river basin – coastal zone 

interactions  change the coastal domain.  

 

 



Change detection 

• One of the main uses of remote 

sensing is the detection of 

changes over an area on 

temporal scale 

 

• Different time interval help in 

analysing the rate of changes as 

well as the causal factors or 

drivers of changes 

 

• Post classification comparison  

 



Data  

o Survey of India (SOI) topography sheets 

 

o IRS 1D/P6, LANDSAT Satellite images  

 

 

Date of Pass 

12/12/1972 

28/02/1999 

22/02/2001 

13/01/2002 

16/12/2002 

13/01/2004 

09/12/2005 

28/12/2006 

16/01/2008 

29/01/2010 

06/04/2011 

24/02/2012 

26/04/2013 

24/02/2014 





Accuracy assessment 

Year Overall 

accuracy(%) 

1972 82.86 

1999 78.1 

2001 80.0 

2002 82.54 

2003 84.0 

2004 85.78 

2006 89.78 

2007 86.25 

2008 89.33 

2010 86.67 

2011 87.11 

2012 86.67 

2013 88.44 

2014 93.33 



River discharge 
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 Sediment load reduction due 

to upstream dams, increases 

coastal erosion which 

degrades coastal marine 

ecosystems (Syvitski, 2003). 

 

 Reservoirs and irrigation 

channels can retain a large 

proportion of fluvial sediment 

discharge (Farnsworth and 

Milliman, 2003). 

Source : CWC 



Summary 

 

• Increase in crop land, mangroves, built up 

 

• Decrease in sandy area, fallow land, mudflats 

 

• Effect of damming is observed and contributed 

for erosion 

 



Summary 

Mahanadi delta is no more progressive delta region. 

Damming and sea level rise effect is observed along the 

coast and reducing the delta region. 

Increased agricultural activity has reduced the 

sediment flux. 

Floods and cyclones cause the severe geomorphologic 

changes. 

Human intervention in hinterland affects the coastal 

systems.  

Decreased sediment flux, cyclones and floods are the 

main causes of erosion in this region   



 

 The river basin and its coastal zone should be viewed as a single system. 

 

 coastal zone issues are dependent on regional-local factors as well as on 

global climate change and sea-level rise. 

 

 Human activities can either increase or decrease riverine loads.  

 

 The land–ocean interface is highly dynamic at monthly–millennial time 

scales. 

 

 Shoreline change is an overall indicator of the processes and 

disturbance of any coast. 

 

Conclusion 



Thank You 


