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level gauge case study in the Bristol Channel and Severn River-Estuary system
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SWOT was launched 16 December 2022 to collect 2D maps of marine and terrestrial

water level, the first for a satellite instrument. This will provide a global water level
budget. Different spatial products are available, from high vertical accuracy and low

Bristol Channel and Severn River-Estuary system

The Bristol Channel and Severn River-Estuary system is highly dynamic with one
of the largest tidal ranges in the world (> 14 m) and strong currents and a tidal
bore in the upper reaches. Waves can reach over 7 m at the western limit but

spatial resolution over the ocean to high spatial resolution and lower vertical accuracy ! are small upriver. The area has highly mobile sedimentary bedforms ranging

for inshore and coastal waters. The standard orbit will have 21-day repeat, but for the W AT . from mud ridges to gravel waves and dunes.

cal/val phase of the mission it was a 1-day repeat. f‘ﬂ\ N | / The coastline surrounding these waters and upriver is covered by a network of
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water level gauges (WLGs), which has been continuously operational for a
period of decades (Figure 1). This makes it an ideal area for the validation of
new satellite altimetry sensors. Additional in-situ GNSS-IR WLGs, using the
interference between the direct and reflected navigation signals, were deployed
to fill gaps in the existing WLG network. Some of the WLGs are of unknown
levelling quality and this work will help identify problematic gauges using the
altimetry data.

Here we aim to explore quality of SWOT data in the coastal zone and rivers. For the UK
contribution to the international SWOT Science Team validation work, the SWOT-UK
project carried out a comprehensive programme of campaigns and multidisciplinary

research. Vi Nell'sPoint

A set of water level gauge (WLG), CryoSat-2 and Sentinel-3 data has been gathered to
validate water level and sea surface slope during the 90-day daily repeat SWOT cal/val

mission phase. These data were used to assess the consistency and quality of the WLG o

network, showing the random and systematic errors in the data, and develop a ‘__:',"'E-C—‘:"““ic v D L T ‘ ) "“ﬁ;

validation scheme for the 2D SWOT altimetry data in coastal and estuarine settings. This ' ) ——RElink(ey Point/C

will highlight issues of how the coastal dynamics, hydrology and morphology affect the X, BuANeA 8.

comparison of satellite altimetry and WLGs, and how these features may be seen in the ( () - | { image anaelytEasainual e o \

2D SWOT data. The slope along the satellite passes (across-channel), near-shore coastal . Water level gauge Satellite tracks/swaths: SWOT - light blue, Cryosat 2 - green, Sentinel 3A - Orange

dynamics and intertidal morphology have been seen to affect the comparison of satellite . Wave huo & Sentinel 3B - blue . . _ .
altimetry and WLG data, and these geographic characteristics are expected to influence Y Figure 1: Map of the Bristol Channel and Severn River-Estuary system showing the

the uncertainty in the comparison with the 2D SWOT data. ® Meteorological station Credit: CNES, CLS & Google Earth | |ocations of the water level gauges and satellite tracks used in this study.
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The L3 product is merged from the KaRIn swath and nadir altimeter data, with a resolution of 2 km. To make the data comparable to the Water Level Gauges (WLG), and the 5 Weaier 3 15 w ; &tmu : D
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The L3 products are named Unedited and Noiseless, where the ‘noise’ near the coast has been removed. The sea surface slope and nearshore processes (Figure 4) are expected to Q . °

be the dominant sources of uncertainty. For the L3 Noiseless data, the Hinkley Point C site had the best fit (Figure 5), probably as it is on the end of a long pier. Compared to the " j's o : e

Cryosat 2 and Sentinel 3 analysis (Figures 6 & 7), the SWOT data are of similar quality with slope close 1:1 and RMSE 0.2 — 0.4 m with the noiseless data showing the improvement of e s TR 48 e
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Figure 5: a) SWOT L3 noiseless product for Hinkley Point  Figure 6: SWOT L3 Unedited product data with water Figure 7: SWOT L3 Noiseless product data with water ®* Quality of sea state bias correction (based on wave and wind data from altimeter, and

C site. a) Regression analysis, b) Elevation difference with  level gauge data. a) Regression analysis, b) Elevation level gauge data. a) Regression analysis, b) Elevation algorithm not tuned to coastal areas) — should be small as waves are small in the study area

distance to gauge, c) Water elevation for water level difference with longitude. Data for April-July 2023. difference with longitude. Data for April-July 2023. * Dry and wet tropospheric atmospheric corrections — DTC degrades towards the coast and

gauge — blue, and SWOT - orange. WTC is highly variable, estimated a few cm to tens of cm (Andersen and Scharroo, 2011)
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