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a b s t r a c t

Physical responses of the coastal zones in the vicinity of Cochin, India due to sea level rise are investi-
gated based on analysis of inundation scenarios. Quantification of potential habitat loss was made by
merging the Land use/Land cover (LU/LC) prepared from the satellite imagery with the digital elevation
model. Scenarios were generated for two different rates of sea level rise and responses of changes
occurred were made to ascertain the vulnerability and loss in extent. LU/LC classes overlaid on 1 m and
2 m elevation showed that it was mostly covered by vegetation areas followed by water and urban zones.
For the sea level rise scenarios of 1 m and 2 m, the total inundation zones were estimated to be
169.11 km2 and 598.83 km2 respectively using Geographic Information System (GIS). The losses of urban
areas were estimated at 43 km2 and 187 km2 for the 1 m and 2 m sea level rise respectively which is
alarming information for the most densely populated state of India. Quantitative comparison of other LU/
LC classes showed significant changes under each of the inundation scenarios. The results obtained
conclusively point that sea level rise scenarios will bring profound effects on the land use and land cover
classes as well as on coastal landforms in the study region. Coastal inundation would leave ocean front
and inland properties vulnerable. Increase in these water levels would alter the coastal drainage gra-
dients. Reduction in these gradients would increase flooding attributable to rainstorms which could
promote salt water intrusion into coastal aquifers and force water tables to rise. Changes in the coastal
landforms associated with inundation generate concern in the background that the coastal region may
continue to remain vulnerable in the coming decades due to population growth and development
pressures.

© 2014 Elsevier Ltd. All rights reserved.

1. Introduction

Global sea level rise (SLR) ranging from 0.5 m to 2 m has been
predicted over the next century and it would disrupt the physical
processes, economic activities and social systems in the coastal
zones (Gommes et al., 1997; NOAA Report, 1999; Solomon et al.,
2007). Besides the destruction through increased rates of erosion,
sea level rise situations increase the risk of inundation (Nicholls
et al., 1999). Among the different impacts of climate change, sea
level rise raise much concern mainly due to the direct physical
impact of inundation and potential habitat loss. A comparative
analysis on the impact of permanent inundation due to sea level
rise on 84 countries of the world revealed that hundreds of millions

of people in the developing nations are likely to be displaced
(Dasgupta et al., 2007). Inundation poses substantial risks to coastal
communities which are projected to increase with the accelerated
sea level rise along vulnerable shorelines (Solomon et al., 2007). As
a consequence of various factors, 2.3 m C-1 sea level rise is expected
in the next 2000 years (Levermann et al., 2013). GIS techniques
were used to delineate the inundation areas in Mekong Delta re-
gion, Vietnam under SLR scenarios of 20 cm and 45 cm. The results
were that the water levels will be shifted to 25 km and 50 km to-
wards the sea (Wassmann et al., 2004). Reece et al., 2013 charac-
terized the vulnerability to major threats to biodiversity of Florida
region using the projections of SLR by the year 2100 and human
land use pattern. If the global sea level rises in the manner pre-
dicted, there will be extensive submergence of low-lying coastal
areas. The highest tide will reach above their present limits and the
low tide line will move landward. These will result into the existing
intertidal area to become permanently submerged. Variations
resulting will be site specific and depending on coastal
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Fig. 1. Location map with the IRS P 6 LISS-3 image.
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