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Outline of work

Aim: analyse long-term sea level variations in the
English channel and investigate if there is evidence
of increase in storminess as a result of climate
change.

by looking separ ately at sea level components:

Z (t) =Z, (t) + X (1) +Y(t) + XY (1) BEGIERNTIREES)

=Mean SealLevel (MSL) + Tides + Non-tidal residual




The English Channel

Tides: M2 dominant

Tidal range: — 3m for English
coast and up to 11m for the
French coast.

Net eastwards flow through the
Strait of Dover.




Data
Port Coord. available
(years)

50°06'N
5032°'W
50°48"N
Portsmouth, U.K. 106" W 39
51°06'N
1°19°E

: 50°58"N
Calais, France 1051"E 16
49°29°N
0°07°'W
48°23'N
4°29°'W

e 48

K.
P (39)

Newlyn, U.K. 85

Dover, UK. 40

LeHavre, France 31

Brest, France




Editing proceedure

Careful editing was
carried out to remove
worst effects of timing
errors, well blockages
and general mistakesin
data processing.

R residual level
__rlp Low pass filter
High pass filter

predicted level
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Annual mean sea level

4200
4180 * 4

4100 ‘' * 4y __,5}3

aoh O 25 ' Pt A Y

4000 wf o8- _ Trend Standard
3860 1% 3040 | (mm/yr)  error

3300

1950 1880 1900 1620 1940 1960 1980 2000 @0 10 190 190 2000 Brest 1.29 0.07
Newlyn 1.73 0.13
Calais -1.48 1.30
Dover 2.44 0.42
LeHavre 1.44 0.47

Portsmouth 1.37 0.52

4100 4

* Calais

B
£
]
Ll
o
L
= |
a
]
A
=
<
1L
=
-
=
=
=
-
o

5000 7
4950 4 ¥

. $
g ¢.i i_‘_
4800 - sty .

= ¥ i # Le Hawe * Portsmaulh
4850 1+ S ¥

4500 4

ATE] T T T T T d
1830 1940 1950 1960 1570 1960 1980 2000

YEAR




Observed Sea L evel standard deviations
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18.6-year nodal fit to total observed sea level standard
deviation results, for Brest and Newlyn. There is an upward trend
in the Newlyn nodal fit, whilst Brest has a very small downward trend.




Trend Standard

mm/yr error . .
(mm/y7) Tides:
Brest -0.08 0.02

Newlyn 0.20 0.04 M2 Amplitude
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Non-tidal residuals
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Correlation between annual residual standard
deviation at Brest and Newlyn

trend = 0.77 £ 0.06

130 140 150

Brest (mm)

Good correlation illustrates significance of residual sealevels
after careful editing.




Correlation between annual MSL and
annual MSLP

Trend Standard
(mm/yr) error

Brest -14.16 2.07
Newlyn -11.67 1.48
Calais -17.28 11.46
Dover -8.47 3.40
Le Havre -15.03 5.59
Portsmouth  -10.50 3.93
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Sea level components and the NAO index

MSL vs. NAO Def/rse”NdAeg)S" NTRstdvs. NAO | e TR AStg =
(MmNt NAGINdex) | it NAO index) | (MMVUNItNAGINeX) | (1 it winter NAO)

Portsmouth 7.0+ 143 -4.3+12.7 -3.2+3.0 1.7+16




Conclusions

« Work confirms a general rise in MSL In the
English Channel.

* No long-term regional trends were found either

In tides or Iin sea leval residuals related to
stor ms.

o Substantial inter-annual variability is present
In all records.




e |nverted barometer effect (annual) is observed
at all stations, with a dight enhancement at
Newlyn and Brest.

Corrélation of non-tidal residual with NAO
Index values proved weak.

Continuous improvement and investment in
monitoring of parameters involved in sea level
changesis essential.
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