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The Sefton Coast

Tide Station:
A: Liverpool

Met Stations:
B: Hall Road, Crosby

C: Squire’s Gate Airport

Wave buoy:
D: Liverpool Bay
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Influences on Dune Dynamics and Hydrology

A - Dune system morphology and pattern of shoreline change
Reflects:
Past history of natural aeolian sand accumulation and human modification
Present rates of sediment supply from offshore and alongshore
Rate of change of mean sea level
‘Average’ wave climate (energy distribution and direction)
Frequency and magnitude of storm surges
Present dune dynamics

B — Climate
Temperature
Precipitation
Wind speed and direction
Evaporation

C — Human influences
Vegetation planting / thinning / clearance
Groundwater abstraction
Drainage pumping
Surface excavations
Recreational pressure
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Dune toe trend Dune toe trend Historical dune toe positions
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Changes in elevation at Formby Point, 1999-2014
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1962-2019 trend: +2.29 + 0.46 mm yr! (r2 = 0.40)
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1938-1977 trend: +0.27 + 0.67 mm yr! (r2 = 0.01)
2004-2019 trend: +2.85 + 1.01 mm yr (r2 = 0.36)
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Projected increases in mean sea level at Formby
according to UKCP18 (3 scenarios) and EA recommended
allowances
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Projected changes in wave climate around the
British Isles by 2100 (RCP8.5 scenario)

Data from UKCP18 / Palmer et al. (2018)
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Long-term historical and
projected future changes
in shoreline position

Data from historical OS maps (1906),

aerial photographs (1945 and 1966),
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Average Climate Data at Ainsdale

“C Altitude: 16m Climate: Cfb “C: 10.3 / °F: 50.6 mm: 1173 / inch: 46.2 mm

25 r 150

01 02 03 04
Copyright: CLIMATE-DATA.ORG

January  February March April June July August September October November December
Avg. Temperature °C 55°C 53°C 6.4 °C 8.6 °C 14.3°C 16 °C 15.9°C 14.3°C 11.6 °C 8.3°C 6.1°C
Min. Temperature °C 37°C 3.3°C 4°C 5.8°C 11.6 °C 13.6 °C 13.7°C 12.1°C 9.6 °C 6.5°C 4.3°C
Max. Temperature °C 7.1°C 7.3°C 8.9°C 11.3°C 16.6 °C 18.3°C 18°C 16.5°C 13.5°C 9.9°C 7.7°C

Precpiaon Fanfalrm (400N w0 7 B s s a5 a2 1@ %

Humidity (%) 83% 81% 79% 77% 7% 7% 79% 79% 81% 83% 83%
Min. Water Temperature °C 6.3 6 7.6 15.3 16.7 15 12.4 9.7 8

Avg. Water Temperature °C 7.3 8.7 16.4 17.1 15.9 13.6 11.1 8.8
Max. Water temperature °C 8 : . 17.2 17.4 16.6 14.8 12.2 9.6

Source: https://en.climate-data.org
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Changes in bare sand
area in the Victoria
Road area, Formby
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Water table levels from National
Trust dipwell data 2010-2021

22
20
18
16

)

8 14

E12

c

210

Victoria Road

& -=---Mmax
8 ====min
(2010-21)

Wicks Lane

(2010-21)

0

Alexandra Road

Distance (m)

(2019-21)

600 800 1200
Distance (m)

s

! Countryside
Centre

St. Joseph'

#% Home
s ]




ipwells locations
within the National Trust Formby
property (2010-present)
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Conclusions

Continuation of erosion at Formby Point with little change in maximum rates

Extension of erosion front northwards and to a lesser extent southwards

Slowing of progradation rates at Ainsdale north, Birkdale and Ravenmeols

Continued vertical marsh growth between Birkdale and Marshside but erosion of marsh
edge

Reduction in rates of alongshore sediment transport rates as coast ‘flattens’

Frontal dune erosion between Altcar and Crosby until coastal defences improved
Erosion will cause lowering of water tables near the shore, progressively extending
landwards

A - Shoreline change

Progradation will favour slight raising of water tables near the shore, creating wetter
slacks unless infilled by windblown sand

B - Climate change

Further slight increase in average temperatures, especially in winter

Further slight increase in precipitation, especially in winter

Increased variability with greater frequency of both droughts and flooding due to
thunderstorms

Slight regional reduction in wind speeds associated with general shift to more south-
westerly influence, but coastal aspect dependent

Limited overall change in overall potential evaporation rates

Limited effect of on average wave climate and storm surge frequency / magnitude




Conclusions

Reduction in tree and scrub cover likely in short term if management measures continue
(uncertain for medium to longer term)

Increase in mobile sand and mobile dunes likely in short term due to management
interventions (uncertain for medium to longer term)

Increase in shallow excavations likely in short term (uncertain for medium to longer term)
Some degree of conflict between creation of artificial pools and enhancement of sand
mobility — siting critical; objectives to create self-sustaining slacks within dynamic dunes
will require careful design

C - Human influences

Limited increase in groundwater abstraction likely, but greater temporal variability
Increased surface and groundwater pumping likely for flood risk management purposes,
but high degree of temporal and spatial variability




