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Abstract 

Based on earth observation (EO) data and machine learning (ML) algorithms, this research explores: 1) 
classification of coastal wetlands using Sentinel-2 multispectral data; 2) characteristics of environmental 
drivers that shape our coastal landscape; and 3) projection of saltmarsh zonation based on 
environmental drivers and machine learning algorithms. Results show that: 1) accuracy of classification 
based on the EO data is high in classifying major intertidal features such as mudflat, creeks, pioneer 
marsh and Spartina marsh. It is, however, less accurate in identifying mid-low marsh and upper marsh 
environments at 20 m spatial resolution and with the available range of spectral bands; 2) distributions 
of elevation, distance to land-water boundaries, hydroperiod and inundation frequency, obtained at 20 
m resolution for Spartina marsh, mid-low marsh and upper marsh are very similar to each other. 
Distributions for pioneer marsh, on the other hand, are noticeably different; 3) the ML-based forward 
projection of wetland habitats successfully identifies elevation as the controlling environmental factor 
for saltmarsh establishment and demonstrates considerable efficacy (> 70%) when projecting all four 
saltmarsh types based on elevation, distance to land-water boundaries, hydroperiod and inundation 
frequency; 4) the observed low biodiversity in recently created saltmarsh through managed realignment 
could be a stage in its succession to climax; and 5) between k-Nearest Neighbours (kNN) and Random 
Forest (RF), kNN has a better performance when there are fewer environmental drivers, but RF 
undergoes more significant improvement when additional environmental drivers are included. The ML-
based forward projection provides a method for identifying key environmental drivers of a saltmarsh 
system, leading to improved prediction of saltmarsh evolution in response to climate change. It also 
provides a way of examining the likely effectiveness of intervention strategies, such as designs of 
managed realignment sites.  
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