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Our coasts are changing | What coastal information are we missing?

Coastal impacts such as flooding, erosion, and storm events are intensifying with
climate change. But our coasts are also home to roughly two fifths of the world’s
population. We need to know how coasts have been changing in the past and present
if we are to make more informed management decisions, and help vulnerable
communities become more resilient to the impacts of future coastal change.

Traditionally, mapping coastal change manually on the ground has
been costly, laborious and logistically difficult.

The resulting data is sparse in its spatial and temporal coverage,
limited to local studies on irregular timelines.

Coastal change monitoring now demands ,
and if we are to arm decision-makers with useful data.

VedgeSat: a Python tool for satellite-derived veg edges

revisit times, and has been used to automatically
delineate the (or sea and land boundary).

While the shoreline position is helpful for mapping topographic
and hydrodynamic change, it doesn’t represent upper shoretface
change and can be noisy due to its dynamism and tidal bias.

can offer a more stable coastal change metric.

Area of
Interest

geemap ™ n 9 Satellite
Q . Image Pre-

Cloud-based image metadata Clouds masked, image bands processing
(Google Earth Engine, geemarp downsampled/pansharpened to RGB

% Multispectral imagery offers coverage on
S\

Validating VedgeSat

— = The tool is partially inspired by (Rogers et al., 2021) and
builds upon for extracting shorelines from satellite imagery (Vos et
Image al., 2019), improving on data management and platforms available.
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= Each classified satellite image shows
an overlap in NDVI values representing
'veg" and ‘non-veg’ classes. This
overlap region was also mapped out
with the classified pixels to produce a
veg transition zone.

= The zone is a way of marking an area
of uncertainty around the extracted
edge, where both veg and non-veg are
classitied. But if we compare the width
of the transition zone across different
transects, we see a where
historically eroding dune edges have a
narrower transition zone, and
areas with new dune grass growth have

transition from veg to sand.

50 100 150 200 ~150 =100 =50 50 100 150
X-shore distanceyajigation (M) X-shore distancesateyiite — validation (M)

Defended/Complex Shore

150 =-0.3m | Best L5 N = 38.6m
L8 n = 0.6m performance . L8 n=145m
PSn=-0.7m alﬁng Saﬁfhy . PSN=69m 4 .
| sNnores wi
SZ I7 — 10m | h|gh COﬂtI’aSt 52 I’) = 53m
RMSE = 5.2m | between veg RMSE = 33.1Tm

and sand

25 ~-100 —50 50 100
X-shore distancesateiite — validation (M) X-shore distancesateliite — validation (M)

The seeds are sown; how do we branch out?
By using Wikig
coverage, dense of coastal vegetation change can be

built, even in historically data-poor areas. While some
environments are more complex, using a
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RMSE = 17.5m RMSE = 21.2m means in deciding where the veg edge lies.
Additional metrics such as the vegetation allow for
a understanding of coastal vegetation processes. Try VedgeSat
ike the veg edge with shorelines also paints a for yourself!
broader picture of coastal change across the . Available on
b Extracting these multiple metrics from single satellite-derived Github
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