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Natural coastal systems exhibit dynamic behaviour and 
are sensitive to a range of forces which is projected to 
change in the context of climate change. Repeated use 
of high spatial resolution remote sensing technologies 
such as RPAS and LiDAR allowed detection and 
characterisation of spatio-temporal change in the coastal 
environment in unprecedented spatial detail.  
Both vegetation edge and three-dimensional change 
detection techniques were employed across a wide 
spatial area (~235 ha) to quantify change in both 
vegetated and geomorphological features, at a yearly 
and decadal temporal scale. 
The study site, Okia Reserve (Otago Peninsula) is an 
important ecological site with rare flora and fauna, 
including breeding habitats for Yellow-eyed Penguins 
and NZ Sea-lions. Also a nationally significant 
archaeological site is located along the southern edge of 
the site.  
The comparison of the yearly and decadal scale analysis 
yielded several interesting results with respect to the 
magnitude and spatio-temporal variability of change 
across the entire study area. These results raise several 
interesting possibilities that may be explored in the 
future. 
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The current proliferation of spatiotemporal data has 
facilitated GIScientists to shift their objectives from 
descriptive models to explanation of geospatial 
dynamic phenomena, their causes, and their 
consequences. Although new causal reasoning 
approaches are progressively being developed in 
various fields, spatial related studies seem to have 
very little, if any, ambitious to use or contribute to the 
development of such new fascinating capabilities. 
The scientific models of causality rely on a set of 
possible outcomes -counterfactual claims- designed 
based upon a set of assumptions, conditional criteria, 
and an intervention, where at least one of the criteria 
is manipulated. The literature seems to be polarized 
on two distinct ‘data-driven’ and ‘simulation-based’ 
school of thoughts with respect to investigating 
counterfactuals. 
In trying to adapt and extend the boundaries of 
simulation-based approaches within GIScience an 
agent-based movement model has been developed 
to simulate the behaviour of football players. In this 
team sport domain, the movement decision–making 
process is a complex spatiotemporal system that 
features constrained space and time. Such a 
complex phenomenon seems to be an ideal case to 
put the agent-based approaches into practice in 
spatial related sciences. 
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An eye on coastal change: 
Characterising spatio-temporal 

coastal sensitivity at high-resolution - 
Okia Reserve, Otago Peninsula, NZ 
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What sort of explanations agent-
based models produce and how they 
contribute to our understanding of 

movement behaviours? 
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