~

UNSW
Water Research
Laboratory

Vale@m_\H'gimhuber, Oscar Garratt, William G '

- LK i




Landsat &
. . Sentinel-2 ) ) \ )
I\/I Ot I V at I O n Backbarrier lagoon/ estuary/ river/ delta

}}7Tﬂ
A

Open ocean

Equator

g W

Ti'c‘ip'ic of Capricorn

23.5°S

McSweeney, S.L., Kennedy, D.M., Rutherfurd, I.D., Stout, J.C., 2017. Intermittently Closed/Open Lakes and Lagoons: Their global distribution and boundary conditions. Geomorphology 292,
142-152. https://doi.org/10.1016/j.geomorph.2017.04.022



Photo: Chris Drummond




Entrance RGB - tide water level = 0.44 Entrance mNDWI

How It works:
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InletTracker: A toolkit for monitoring dynamic

inlets
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InletTracker: An open-source Python toolkit for historic and near
real-time monitoring of coastal inlets from Landsat and Sentinel-2
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Despite ther global abundance and high ecological and socio-econamic significance, th dynaimics of coastal in

lets often remain poorly quantified at multi-decadal time scales. Here, we introduce InletTracker { hrtps: | /github.
coan VEimbubes InlerTracker ), 3 new tool that reconstruets the tme-evolving state of dynamic coastal inlets
owver the last 304 years from publichy available Landsar 5, 7 and 8 and Sentinel-2 catellite imagery. InletTracker
5.4 Google Earth Engine enabled pythan teolkit that uses a novel least-cost pathfinding approach o isace inlers
alang and across the berm (i, barrier, bar), and then analyses the resulting transects to infer whether an inlet is

K i
r.l‘{;:‘,”mm open or closed, To evaluate the performance of InlerTracker, we applied the tood ar 12 interminent coastal inlers
Eemate sensing with different maximum inlet widths { £30-300 m|. geomarphological setting and opening frequency located

HOOL acrass Southeastern and Southwestern Australla This exercise Involved 6363 unigue binary Inler state predic-
Morphodynsnics tions {Le., open vs. closed | that were validated against visually inferved indet states | from the satellite imagery it-
Coastal manityring self}. on-ground observational records, and in-sin weater levels from inside the indets, InletTracker reproduced
Google Earth Engire the visually inferred inlet states with an average accuracy across all sites of 295 for the combined Landsat and
ﬂt‘;“:::':::_::ﬂ:“ Sentinel-2 record [15-30 m resolution ) and 4% for the Sentinel-2 record only {10 m resolution). Overall, we
v = found good agreement between the predictions of the tool and the three independent validation datasets for
all but the smallest sites. Our results demonserate thar [ndetTracker will enable coastal engineers, managers,
and researchers i gain new insights into the dynamics and drivers of coastal inlets or similar shallow water kand-
forms such as rver mouths, tidal flats, fioodplains, wetlands or delta channel netwaorks. Further, the high spatial
(e, 10 ] and temporal (e, 5-daily) resolution provided by Sentinel-2 makes InletTracker a viable option for
near real-time monitoring of even relatively small inlets with a minimom channel width of arcand 10 m and fre-

quent, short-duration, opemings.
© 2021 Elsevier BV, All rights reserved.

1. Introduction and fisheries productivity {Moore and Murray, 2008; Newton et al,
2018; Scanes et al, 2020}, Examples of intermittent coastal inlets in-
I.1. Background clude those found at the downstream end of over 14774 documented

intermittent estuaries worldwide (McSweeney et al, 2017) or those
that form after major coaseal storms at barrier island systems, such as
the Outer Banks of North Caroling, US. { Meore and Murray, 2018; van

Many of the world's coastlines feature highly dynamic intermittent;
ephiemeral coastal inlets { also referred to as tidal inlets, intermdttent es-

tuaries, entrances, mouths) that close when fluvial or tidal flows are in-
sufficient Lo prevent coastal sedinvents from infilling the inbet channel
via longshore drift, aeolian transport, and wave processes {Haines
et al, 2006; Hayes and FitzGerald, 2013; McSweeney et al, 2017;
Moore and Murray, 2018; Otvos, 2020: Roy et al, 2001: van Ormondt

Crmiondt et al, 2020; Velasquez Montaya et al, 2018},

D to the often sporadic and erratic nature of intermittent coaszal
inlets, they remain less understood than more mature and permanent
coastal inlets (Behrens et al, 2013; Moweeney et al, 2018; Velasquez
Mongoya et al, 2018), pose a challenge for coastal management

etal, 2020). These intermittent coastal inlets can influence
the hydrodynamics, morphology and ecolegy of often extensive shel-
tered estuarine/lagoon environments on the landward sicle of the inlet
(Velasquer Montoya et al. 2018), which provide numerous ecosystem
services including storm protection, carbon sequestration, recreation

responding author,
Evmoil address: v heimbuber@unsw.eduan (V. Heisnbuber .

(Al L 2012; Cordon and Nielsen, 2020; Stephens and Murtagh,
2012} and sometimes feature a heated socio-political debate around
management interventions such as mechanical inket openings/closures
(Gladstone et al, 2006; Gordon and Mielsen, 2020; Stephens and
Murtagh, 201 2; Young et al, 2014}, These concerns can be compounced
by a lack of datasets on historic inlet states (open vs. closed ], which,
apart from a few targeted coastal monitoring programs {eg.. DPIE
(2020a) ), do not exist for many infets around the globe. To this end,
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Results - % closed between 1987-2021
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% of time closed

Results - % closed between 1987-2021
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Results — comparison with previous work:
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Results — multidecadal regional dynamics.
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Results — regional dynamics.
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What’s next?

| :['Ope'n-ing/closing behavior
climate change drivers. |

Increase the use and developm_
InletTracker'as.an open-sourdg
tooI. ,

hﬁ

Usmg InletTracker in coastaL engin
coastal managemént WE"

Expand this study gIobaIIy:
global scale trends and pattert




InletTracker: Free Online
Tutorial
8th of July 2022: 8am-12am AEST

Participants will learn:

* how to download the tool from GitHub
(https://github.com/VHeimhuber/InletTracker),

*how to get it running on computer,

*how to setup new coastal inlet or ICOLL sites for
automated processing,

* how to process sites effectively and how to
interpret the results.

e Email v.heimhuber@unsw.edu.au for more info.

Please register your
interest here!




Inaugural International Workshop on Intermittent Estuaries
in a Changing Climate | 15M-18" of June 2021

Part | - Key drivers of Part Il - Innovative change Part Il — Physical Part IV - Biological Part V - Policy
land-sea connectivity and detecting methods of inlet responses of responses of frameworks, public

conceptual/numerical behavior - satellite imagery, IOCEs to a IOCEs to a datasets, and novel
models of inlet behavior. drones, and stationary systems. changing climate changing climate management approaches

Key statistics:
Number of presentations: 30

Ubersicht Videos Playlists Kanile Kanalinfo ( Numt of - ed i :
380 ppl.

Average attendance during
sessions: 110-130 ppl.

Registered attendees by country:
Australia: 148 ppl

o x South Africa: 78 ppl

Session | - Key drivers of land-  Sessions Il & lll- Physicaland  Session IV - Innovative change  Session V - Policy frameworks, USA: 56 ppl

sea connectivity and... biological responses of... detecting methods of inlet... community datasets, and... New Zealand: 13 ppl

Global Forum on Intermittent Estuaries Global Forum on Intermittent Estuaries Global Forum on intermittent Estuaries Global Forum on intermittent Estuaries CI‘IIIO: 5 pp’

KOMPLETTE PLAYLIST ANSEHEN ~ KOMPLETTE PLAYLIST ANSEHEN  KOMPLETTE PLAYLIST ANSEHEN  KOMPLETTE PLAYLIST ANSEHEN UK: 3 ppl

Other countries: 77

Global Forum on Intermittent Estuaries

73 Abonnenten nv““Tube

Videos grouped by workshop sessions | - V




