Geophysical Research Abstracts
Vol. 21, EGU2019-1469, 2019

EGU General Assembly 2019 EG U
© Author(s) 2018. CC Attribution 4.0 license.

Morphological change detection caused by seasonal monsoon and cyclones
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Coastal areas in Bangladesh undergo different morphological changes not only just by the climate change induced
different disasters and sea level rise but also human induced changes. Furthermore, being situated in tropical
area, the country receives lot of rain during the monsoon period. This study has been conducted in two coastal
unions namely Banishanta and Sutarkhali under Dacope upazila of Khulna district in Bangladesh. During the
year of 2007 and 2009, these areas had been severely affected by two consecutive cyclones. Several studies have
been conducted on this big delta to understand the rate of morphological changes over time mostly in terms of
land accretion or erosion mainly. However, whether this monsoon period and cyclones have an influence in coast
has not received due attention yet. Therefore, the main objective of this study is to detect morphological changes
occurred in the case study areas taking seasonal monsoon and cyclones into account through the analysis of satellite
images. Two Landsat images (one for pre-monsoon (March) and another post-monsoon (November)) for every two
years starting from 2005 to 2017 have been acquired from USGS earth explorer site. Then, several water indices
namely NDWI, MNDWI1, MNDWI2, NDMI, Wlxy15 AWEI,,_snadow Was used to extract the water and land
feature from the images. OTSU method was applied on each index to determine water and non-water threshold
by using IDL function from which a mean threshold value was generated to improve the accuracy of water and
non-water. Amongst all those indices, NDWI performed most accurately to extract water and non-water surface
for both case study areas in both pre and post-monsoon period. The results indicate an intense increasing trend in
land surface area in pre-monsoon period than that of post-monsoon period for Sutarkhali union, but with almost
no changes for Banishanta union in neither of these periods. Overall, the change detection analysis showed that
the land area in Baniashanta union increased from 1995.48 ha to 2356.11 ha from 2005 (pre-monsoon) to 2017
(post-monsoon) and in Sutarkhali union it has been found from 1046.15 ha to 2832.12 ha from pre-monsoon 2005
to post-monsoon 2017. However, when two areas are compared with respect to two time period (e.g. 2005-10
and 2011-17), we found that during 2005-2009 period, Sutarkhali union suffered from land erosion (940.95 ha)
compared to accretion (34.92 ha) while for Banishanta union amount of erosion (81.99 ha) is lower than that of
accretion (395.19 ha) for the same time period. On the other hand, during 2011 to 2017, net amount of loss (42.75
ha) is higher than gain (30.96 ha) for Banishanta union. These findings lead us to conclude that in our case study
areas natural disasters like cyclones have a significant contribution to bring changes in land surface area than that
of seasonal monsoon. Further studies can be conducted to know the implications of these changes on land use and
land cover in coastal areas.



