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TAKE HOME MESSAGES

m Modal decomposition can help infer processes that one
technology cannot resolve in isolation.

m We use it to isolate ‘modes’ of behaviour that are attributed to
changes in bathymetry.

m This will form a near real-time, shore-based, cost effective system
for ensuring safe port navigation.




THE PROBLEMS

1. Changes to sub-tidal and intertidal bathymetry can be missed.

2. Bathymetric surveys do not necessarily reveal the cause of
morphological change.

3. Unnecessary dredging can be carried out at great financial and
carbon costs.




THE AIM: NEAR REAL-TIME BATHYMETRY DATA
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STUDY AREA
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DELFT3D: LIVERPOOL BAY CURVILINEAR GRID
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DELFT3D: BATHYMETRY (EDINA)

230612020 00.00.00

s
€
0z
. H
z i
= s7rn 5
i 5%
] £
i
3

2

=

B

longtuds (deg) —



FLOW VALIDATION: SEA SURFACE HEIGHT
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WAVE VALIDATION: SIGNIFICANT WAVE HEIGHT

Delft3D Validation against WaveNet Buoy
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WAVE VALIDATION: PEAK PERIOD

Delft3D Validation against WaveNet Buoy
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WAVE VALIDATION: PEAK

Delft3D Validation against WaveNet Buoy
Sep 09 2019, 00:00:00 to Oct 09 2019, 00:00:00
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TEST NEXUS VIDES



MoDAL TIME SERIES

POD EigenVectors (temporal modes)
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Figure 8: Time-series of first four leading POD Eigenvectors (‘Temporal Modes’) for the Data Nexus test period
(23“—27”‘ Feb 2017). In order of significance, these are mode 1 (black), mode 2 (red), mode 3 (green), mode 4
(blue).



TAKE HOME MESSAGES AND FUTURE WORK

m Modal decomposition can help infer processes that one
technology cannot resolve in isolation.

m We use it to isolate ‘modes’ of behaviour that are attributed to
changes in bathymetry.

m Future work will use machine learning to forward project
bathymetric changes based on phenomena identified from the
modal decomposition.

m This will form a near real-time, shore-based, cost effective system
for ensuring safe port navigation.



