Tidal measurements for coastal resilience and survey
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Aim: to develop an effective sensor deployment to
monitor tidal levels that then improve the accuracy of
radar-based mapping of intertidal beach and tidal flat
morphology.

The water-line method, developed by Bell, Bird & Plater (2015) generates spatial
and temporal besch ek vation dats from X-hand marine radar images by using local
tidal dats for calibration

The challenge for many aress where the radar is likely to be installed is the

provision of good quality tidal data; st some survey hcations there will be no Groby baach wih Radsr natal sion
lacal tide gauges and using traditional methods tidal levels will be
difficalt
Beach elevations from Crosby case study site
C ite beach elevation images d from the X-hand radar st Croshy and msing tidal data from
Radar-based mapping Gladstone Lock at Liverpool. Vertical dstum o Ordnancs Datum (OD).
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Tidal measurements Experimental hardware setup

Low-cost methods are being explored o tidal signa ks (with an added Two experiments were conducted © evaluate the low cost Ublax GPS receiver. The first, at the floating

requirement for nesr-real time dah) o supplement existing tidal dats and as an landing stage at the Pier Head, Liverpool, where an Ublox MBT GPS evaluation kit was used with an

altemative andfor to provide data within the radar foot print. extemal 4Gb capacity logger, and a Ublax antenna The second, on a moored boat in the Dee Estuary
using an Emlid Resch, consisting of & Ublax MBT GPS embedded onto @ Edison Inte] bosrd with 2Gb

from GPS signals intemnal memory, and a Tallysman molt GNSS antema.

Measurement of vertical sea surfsce heights unhga GPS fnndloabuoy and

correcting for errons by ming Post P i h gy with data The Arduino MKR FOX 1200 has been set up with two sensors ing, water p &t

from a nearby static GPS (C&aMMMMHMmSkL and air pressure and air temy e, and has 1 time ctivity o thei vulmSigFox
wire ks network.

Previous research (Morales Maqueds et al. 2016) has shown that sea surfasce
heights can be successfully derived from a floating base (eg., wave glider)to a
few centimetres using dual frequency GPS receivers. These receivers typically
cost around £6K for the receiver development board and & geodetic antenna.

H , the propaied initial 1 tigation has d on wing Jow cost
single frequency receivers (Ublox MST GPS receiver, < £200), which might be
sble to deliver em sccurscy in the vertical (Ublax white papes, 2016).

from pressure sensors
Maumnau of pressure usnsn sensor fitked © & Arduino MKR FOX 1200,
have heen g d to attach such a device to navigation structures at

lowmhmwmnﬂynhehandl sting stage.

Pier Head Dee Estuary

The GPS receiver was set up on the landing stage at the Pier Head, Liverpool. The GPS receiver was set up on a moored boat within the Dee Estuary, and where the hcation dried out
Th GPS data were recorded st 1Hz hetween 310¢t and INov 2017, The vertical towards low water. The GPS data were recorded st 4Hz between 31 Mar and 1Apr 2018 The vertical
solution was computed using RTKLb open source GPS software together with solution was computed using RTK1ib together with GPS data from a geodetic GPS station st St Asaph.
GPS data from the nearby geodetic GPS station at Dareshury. The results were

compared with a tide gauge hocated 1km away at Alfred Lock. st Agrd 0000 Iat AI02.48
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