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Coastal zone management and adaptation to sea-level rise (SLR) are largely based on SLR scenarios. An
example is climate change impact studies on coastal flooding in Bangladesh, one of the most vulnerable
countries to SLR. In Bangladesh, SLR scenarios are adapted using simple projections, for example, a 1 m
rise by 2100, without plausible explanations, or using Intergovernmental Panel on Climate Change (IPCC)
ARA4 results, which are based on process-based dynamic global modeling approaches. Our limited
understanding of ice-sheet dynamics and lack of long-term observations of ice-sheet changes make it
difficult to predict SLR considering ice sheets’ contribution in a process-based dynamic model. The recent
IPCC ARS incorporated ice dynamics in projections of regional sea-level change; a 0.98 m change by
2100 was reported for the worst-case scenario.

However, there is an increasing demand for regional projections of SLR for reliable scenarios using the
global mean and regional variations in SLR. Additionally, the local variability caused by the long-term
isostatic adjustment to melting ice and the short-term land subsidence caused by human activities, such as
excessive pumping of water and oil, must be considered in regional SLR scenarios for climate change
impact analyses in low-lying coastal environments However, many coastal mega cities in Asia are
experiencing more rapid subsidence rates of several centimeters because of soil compaction, groundwater
withdrawal, rapid urbanization and poor water supplies compared with the global or regional SLR. The
objective of this study is to estimate the non-linear SLR trend and to project the trend for regional relative
SLR scenarios using ensemble empirical mode decomposition (EEMD) and long-term sea-level records in
the coastal region in Asia. We also illustrate a novel way to estimate a non-linear SLR trend by accounting
for local effects and future projections.




