SWOT-UK: Calibration, UK Validation in the Severn Estuary and wrsmae, ¥
Liverpool Bay %

Elic University of S
National https://projects.noc.ac.uk/swot-uk/ = 77
Qceanography BRISTOL > T,
Centre PRIFYSGOL ‘}:__: it
BANGOR 1 |
Lead Investigators UNIVERSITY o\ )

Paul Bell & Christine Gommenginger (NOC)
Paul Bates (University of Bristol)

Simon Neill & Matt Lewis (Bangor University)
Funders:

o
(o]

Environment Newport

Research Council /11‘ AGENCY e 2.5 A

100 ' : Cardiff,Quit
14.0 \ i
13.0 - e

12.0
11.0
10.0
9.0
8.0 ]
7.0
6.0
5.0

0 © 2015 Google
3.0 b/ Image Ifndsal ol
20 ;Datajlo. NOAA, U.5. Navy, NGA, GEBCO

1.0

A > A UK SPACE |

- %

Weston-super-Mare 2%

Elevation (CD)

Fol L]
Google earth
O

0.0
25/05/22 28/05/22 31/05/22 03/06/22 06/06/22 09/06/22 12/06/22 15/06/22 18/06/22 21/06/22
Time (GMT)

— observed — predicted


https://projects.noc.ac.uk/swot-uk/

SWOT-UK Severn Estuary In-Situ Measurements
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**SWOT LR data version C is missing northern half of site (inc most gauges) — to be fixed in next version**



LR SWOT Data versions P1BO 01 and PGCO_02 compared with multiple tide

gauges across Liverpool Bay : 10m Tidal Range, Coastal Sites & Estuaries
Paul S. Bell, Dougal Lichtman
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Average 7cm RMSE is amazing!! | am already using this data for applications! KOngRs



Liverpool Bay Tide Gauges vs SWOT LR Data Comparison — Version P1B0_01

P1B0O_01 (Initial Release) LR 250m Unsmoothed

PGCO_02 (Latest Release) LR 250m Unsmoothed
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P1B0O_01: Systematic Errors show inverted pattern of

errors between left and right swaths (4-5cm variations)

PGCO_02: Different 4-5cm variations — Left and Right swath
patterns no longer inverted.
Relatively consistent offset across all gauges on a daily basis



By removing gauge-averaged errors, RMS differences/errors reduced to 0.039m
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Subtract the average systematic daily offset from the gauge comparisons:

Reduces 7cm RMSE down to 3.9cm RMSE
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Discussion:

expand area to whole Pass 16 UK gauges taking in Tide gauges in Scotland, Severn Estuary and English Channel (La
Manche)

Hoped to see realistic water levels up-estuary — delivered!

Nice water levels, Direct Intertidal Elevations! But evidence of the systematic errors mentioned in other talks

Challenges Remaining?

Data Gaps across much of our study areas in latest versions of LR data — related to ‘Fill values in Reference Surface’ —
will be fixed in next data revision, Will look at 100m HR Raster next — but significant data handling implications.

Absolute gauge elevations (pre-existing) — remaining static biases - are biases (up to 30cm) related to inadequate
Geoid/levelling/transformation from national datum to spheroid? Investigate Icesat-2 levelling

Crossover correction having to be interpolated from L2 2km product to 250m unsmoothed — please include crossover
in the 250m files to avoid having to load both products and interpolate!!

Question: Should we quote RMSE before or after removal of local systematic errors? Or both?
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