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UK Sea Level Variability from Tide Gauge Data

Sea levels vary on different UK Tide Gauge Network 0, ..

timescales due to different

Processes €.g. Kinlochbervie
Stornowayg el ®Wick

: WaveS U|lap30l

° T|d es ® Aberdeen
Tobermory g

« Seiches

Port Elle e Leith
+  Surges poras, * /MoK

Portpatrick North Shields
Bangora « y
« Seasonal changes wkington e VVhitby

Port Erin® Hgysham

« Atmospheric variability o Liverpool 8!mmingham
Ol head & e hdino Gromer
* Long-term trends eBarmouth LowestoR
Fishguard r .
i aran
o hes? SapuomeunaShesmess
Iifracombe® ngg. aftaury ® Dover

eNewhaven
Newt e ** .Portsmouth
GV;YH. Plymouth Boumemouth

St Mary's

Weymouth

St. Heliere

National

Oceanography Centre N E R SCIENCE OF THE

ENVIRONMENT

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN



UK Interannual Sea Level Variability
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UK tide gauge data noisy, but spatial coherence of interannual variability
has been identified between stations e.g. (Wahl et al., 2013)

Much of the work on MSL trends has taken advantage of that coherence,
computing ‘sea level indices’ (i.e. average time series of MSL in a region) to
eliminate unwanted variability from data.

National
e NERC i




LONCER BRITISH ISLES RECORDS
[T T

T T T I

: ABERDEEN WWMW M
60°'N * Lerwick 60'N ol
* Wick - MM /}'Y
. o I -
r 57 | NORTH SHIELDS HM
* Aberdeen I
Malin Head _ E.* Dunbar 7500
55°N *

«° . * o * North Shields
> .

| | v"*rf i
SHEERNESS
k V! Vlfq A

*D xH
S
* Dublin* HHx o * L Immingham

Seo level (mm)

L NEWLYN

L b

| T S S N Y
1800 1850

Portsmouth
Devonport

—— —
10°'W

[ I—— PERET ST ST S N T SR S R |
1900 1950 2000

National

Oceanography Centre

NER SCIENCE OF THE

ENVIRONMENT



150

100

50

-100

Average UK MSL (mm)
o
T T T ‘ T T ‘ T 177 ‘ T T ‘ T T ‘ T T
[ ‘ [ ‘ [ ‘ [ ‘ [ O ‘ [ O

-150

1900 1920 1940 1960 1980 2000

Average UK Mean Sea Level Change: 1.4 mm/year for the 20th century
(updated from Woodworth et al., 2009)
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Altimetry around the UK
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Altimetry means T/P/J data only from a box around the UK
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20" Century Rates of UK Sea Level Change (Woodworth et al., 2009)
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Smoothed Sea Level Index (doshed) and Scoled Negative Air Pressure (solid)

What forces the coherent variability described by the UK Sea Level Index?

It is clearly related to air pressure, but differs from the inverse barometer: by
a factor of ~3.
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Much of the variability is coherent with that along a long stretch of the
European coastline.
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N L variability (for Newlyn at least) can be
related to longshore flows (Calafat et
al., 2012 JGR)
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Higher Frequency Variability - Tides

UK Tide Gauge Network

® Lerwick Standard Deviation of Observed TWL (m)
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A Century of Sea Level Measurements at Newlyn, Southwest
England
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Storm Surge Variability
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to MSL variability (via oo o S
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much to MSL trends.

Woodworth et al. (1999) 50N
showed MSL trends
from surge model for

1955-94 (mm/year)to be E \\ E
small around the UK. D : : o o
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Are changes in extreme levels related to changes in MSL?
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Menendez and Woodworth (2010 updated), Trends in 99-percentile sea
levels for 1970-on from Global Extreme Sea Level Analysis-2 (GESLA-2)
(top) as measured, (bottom) after median sea level removed each year.
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Factor frequency flooding increases for SLR of 0.5m (20 years)
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The UK and NW Europe would experience a change of flood risk of
‘only’ 10-100 for a 0.5m sea level rise.
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Are changes in extremes related to climate indices?
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Summary

« Alarge part of UK sea level variability is coherent, at least
regionally.

* This can be exploited to derive long term relative sea level
trends (~1.4 mm/y)

« Variability is linked to atmospheric variability (pressure, winds
and climate modes)

* Increased extreme levels largely due to increased MSL
 Mean Tidal Range is increasing.
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