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778\ Aims and Objectives

What changes have happened
 Determine the local narrative of the area, based on key user groups

» Established recorded events that may relate to local changes

What is the existing evidence base, what is missing, novel avenues
 (CCO Regional Coastal Monitoring Programme data

* Historic data sources

« Satellite Observation data

Assess Regional-Scale Change
 Summarise the changes indicated from regional scale data
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What’s been seen.... n

Determine a local change narrative based on key user groups and recorded events that may relate to
coastal change (A1)

Key Events — CHASM timeline of changes to sediment transport or hydrodynamic conditions waves, tides and

Key
wind-induced currents [ Simrreoe (]
SFIV: Interviews (species) .
Material disposal: Capital {CD- Natural sediment change Bootlace weed  Boulder Bank and no longer used for fishing (sFIV 2020)
vessels months found Capital Disposal) begun to be lobster !

. ducti Mixon Rocks to Pagham Harbour
relied on adeclinein noticeably Lecuct.on shingle banks moving onshore direction

open waters whelk catch Extreme weather events disappearing noticeable (SFIv 2020)

@ selsey rate — species 1990 Burns Day from from here .

Beach to thrived in Storm E————— Medmerry onwards Storms: Eva/lmogen/Katie 2020 - Divers an the Mixon end of

anchar moor cooler waters (MetOffice 2020) (SFIV 2020) {SFIv 2020) (Dale et al 2018) Hounds Reef saw white sand instead of

(IFCA 2019) in winter the clay and weed as expected {SFIV 2020)
1

- ‘Pullar’ + Boulder Bank both silted up
BMP strategies
1940s =& 1960s =
Fishing summer

Selsey Bill
Since 1990, 1998 + 2003: Church experienced more I I SREEE
wave-driven 1999 Norton spit classically aligned

Medmerry Sudden loss Storm Gareth

bombing site

" 2016: Artificial beach re-
January  (outside shingle banks due Noticed that January 2014 .. of marine life March 2019 +

profiling @ Selsey RNLI inshore BE N
ognor
(minor) | (MMOa) 4 November 2019

sediment m
@ 1-2 year periods ds and
movement tornado  Pagham to being sheltered Groundsand storms e

washed out of natural

Bracklesham e awERngE dmerry natural growth | CCOdata and wind direction silted up’ and Selsey Bill/ @66mph ‘Pullar’ (SFIV {Metoffice 2020}

spit
l (SCOPAC 2021) .I
| 1980' 1990 "'""'I'"""T_

times per week

{SFIV 2020) (SFIV 2020)

ordnance 3-4 . stopped @ expansion of Kirk Selsey/Me harbour) by dominant wave Hounds Reef exposed Barney Rocks + up to 69mph winds

(ADCb 2020) from 2004 (SFIV 2020) (MetOffice 2020)

_—— e ————
> 1 | ]
2000 2005 2010 2012 | 2013 | 2014 2018 2019 2020
- 1

(Pike 1998)  from accretion available (cDCb 2012) continued Medmerry -|

1978: 1959: Beach e & U Westerly side !

. " - Looe Channel/Nab Towers increase
Shingle spit from Medmerry CD site: replenishment ey i (Wittering etc.) Medme rry 1/1
R mkene el wishingle e was suffering Breach divers (sFIv2020)

v
h ed presence in various
(natural) i replaced loss  W® . .
Channel/Pagham million HomldeRotok Completlon For the first time in many years,

Shingle mvment MNab Tower

in silt noticed around wrecks b

i study sit:
@Pagham o] wmt/year of sediment :;Ezsn::(::c";e :Ir::.eh shingle supply S ——
Harbour i (easterly) noticed 1995/1996 from 1998/9  P€8 ! due to lack of (Late 2013) peciesepe
{Robinson Thick kelp (SFIV 2020) (CEFAS 1997) estimate), fishermen did
and Williams @Mixon Rocks @Medmerry not notice change at the
19601 pariod ] disappeared (Williams 2005) ~ time
defences involved sole overnight after (SFIV 2020)
constructed @ and Plaice bad storm, never
reappeared again
{SFIV 2020) implemented across study site
1 (CDCk 2012)
Gradual Lobster decline (LPU) 2017-2019 = 15 tonnes decline (Sussex IFCA 2020) harbour
deterioration over 2008 March storms washed away 800

summer spit
iths cam years, up to Shoal metre section of Medmerry shingle pi
months came d

Point bank 1.5 metres siltation Observed lack of change in water
around (IFCA oln .

2019) (sFIv 2020) (West 2008) @Middle Grounds (East  depth @Selsey from increased
Dock) — no timeline gravel movement (recent)

q I

(SFIV 2020)
Very noticeable fine sedimentation@
Bognor Rocks from Selsey (SFIv 2020)

storms di

input

and rapid
longshore

currents and _——

2009: ‘Hold the line’ BMP littoral drift
{CDCb 2012)

Selsey moving into
inshore waters

[ ——
v

as waters

warmed and

breach in

discussion
since 2017
(SFIV 2020) approval...
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\\: Timeline of Observed Changes & Key Events €

1950-59 1960-69 1970-79 1980-89 1990-99 = 2000 _ 2001 >

Weed species decline

accelerates

OO0 e_ OO
2004 2005 2006 2007 = 2008 2009 _ 2010 >

Lobster populations Sedimentation stops use of
dramatically decline Pullar Bank fishing ground

Medmerry Realignment
Scheme completed

OO )
2016

00 _@ OO
2019

>

Changes in species populations

2013 ] 2014 2015 2017 2018

25-31% monthly average
occurrence of bi-modal seas
b/w Dec 2013 — Feb 2014

Storm events
Coastal defence installation/ maintenance

Changes to sediment (anecdotal and evidence)

@O0 0060

Nab Tower dredge material disposal



The National Network of Regional Coastal Monitoring Programmes

Standard,
repeatable and
cost effective
monitoring

Working closely
with RMAs and
coastal managers
& engineers

Open access
to data,
analysis and
reports

“Good evidence is the
cornerstone of effective policy

making”
Defra 25 year Environment Plan

MNorth West &
North Wales
Coastal Group

Severn Estuary >
Coastal Group

Habonal Neteors of Regonal Coastal Monsonng Programmes

North East
Coastal Group

Northwest

East Riding

South West
Coastal Group

East Anglia
Coastal Group

South East
Southern Coastal Group
Coastal Group Capmnt

ot
e

A BRIEF HISTORY OF

STRATEGIC
COASTAL
MONITORING

1987

The Anglian Coastal
Monitoring Programme
originated as the "Anglian Sea
Defence Management Study",
the first regional scale
monitoring programme, and
forerunner to the development
of Shoreline Management
Plans (SMPs)

2006

Strategic monitoring is extended
to the Southwest RCMP

2008

The Northeast Coastal
Observatory (NECO) completes
the regional monitoring coverage
of England

2011

The initiation of Phase | of the
National Network of RCMPs of
England brings together the
regions and establishes strategic
monitoring in it's current form

2018

The Welsh Coastal Monitoring
Centre (WCMC) is funded by
Welsh Government, modelled
after the RCMPs.

>4

Channel
Coastal
‘6 Observatory

L 4

The National Network of Regional Coastal
Monitoring Programmes provides
strategic monitoring to support FCERM.
This is a brief history of the programme.

1950'S

East Riding of Yorkshire

initiates cliff and beach
monitoring, using photography
and tape measures, in reponse to
the management challenges of a
rapidly eroding coastline. A
period of local and regional ad-
hoc coastal monitoring

1990's SMPs Established

@ 2002

Andy Bradbury establishes

the Southeast Strategic
Regional Coastal Monitoring
Programme (RCMP) to provide
a standard, repeatable and cost-
effective method of monitoring
the coastal environment.

2006-2011 SMP2

2007

The Cell 11 (Northwest)
Regional Monitoring Strategy is
approved, expanding the
regional monitoring ethos
northwards.

2016

The success of the first 5 years of
strategic monitoring secures
continuation into Phase II.

2019-2020 SMP refresh




Channel

Coastal
. Observatory

: 2 Terrestrial
p—r— Ecological @
) Mapping

o

Incident — f =
Response _-{fﬂ
Surveys

Topographic

Beach
Surveys

hd H. Aerial
Photography

Tides

=

R

annelcoast.org _~an®™  www.coastalmonitoring.org

i

L~ www.ch



£

K1
4
(o}
[=}
2
2
Lo}
4
o

£

Channel
Coastal
Observatory

Assessments of Evidence Base — Available Monitoring Data r“

CCO Data Availability

Topograpahy

Single-beam
bathymetry

Photogrammetric data

Sediment
Distribution

Waves
Tides

Bi-modal seas
Habitat Mapping
Seabed Mapping

i
S
G

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

M Available Data B Future



Baseline

Diver or Grab samples
Collected by volunteers
Analysed in University of
Southampton and
Brighton’s Sediment
Analysis Labs

Locations Chosen

« Baseline for Change
» Key Areas of Interest
» Logistical Access

Assessments of Evidence Base — Particle Size Distribution: Creating a

Channel
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‘6 Observatory
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N\ Baseline Sediment Sampling o
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Establish the extent to which changes in sedimentation have been observed across the area of interest (A1, A2)

f n 4 LN
N [ s seesssss—m Kilometers
. i T 0 126 25 5

Al Starboard Al Stern Al Bracklesham Bay

’ Submarine '

v

\ Al Bow A; Porr//
/ + 30 metres \/

Medmerry Bank i
Outer Mulberry
Al Starboard Al Stern
|:| Gravel %
\ AT Bow Alport / L — 000000000000 e £ DpenSiresiMap (and) contributors, CC-BY-54




Seabed Mapping
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. Assessments of Evidence Base — Cross-Sectional Area Changes: r Channel
: (@

......

% Change in
Cross Sectional Area

Accretion 15-30%
Accretion 5-15%
Mo Change <5%

Erosion 5-15%

Eniwes: S, I, Een Py, Crithsiir G i, CRESMidhes D, WSO, USES, AsrGIRID, 16,
s_u_ua' dfug Gl&‘, Uizt Compnuniiyy Bk, FERE, Sennin, o) OusnSesilisp convibuisis, sl i ElE wsar

Eainnliy

H N Kilometers

0 05 1 2 3

% of cross-sectional area: Pre 201
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% Change in
Cross Sectional Area

(et
S &7?7“4 | 5

Accretion 15-30%

L
i

Accretion 5-15%

Erosion 5-15%

S Sen, by, GenBe, Bonisier Eenseiin, CREESRIbes 08, LS0E, USES, AsrobiRD, EH,
ind hes ELE Uisetr Coanpnuingly, Sl FERES, Sennin, (o) CnanSineeiies oonidsiens, s i SIS wer
ol

N N Kilometers

0 05 1 5 Post 2013

% of cross-sectional area:




=\ Assessments of Evidence Base — Cross-Sectional Area Changes: ﬁ\ s
ji#|l: Satellite Derived Data (the BLUECO proj vy

Christine Sams, Clive \, A S

Neil, Stephen Carpenter
(NOC)

h"‘

Shoreline Change Rate
w— <-5 m/yr.
= -5 t0 -3 m/yr.
-3to-1m/yr.
-1to -0.5m/yr.

-0.5 to 0.5m/yr.

iifm;w Landsat Optical Data

https://noc.ac.uk/projects/blueco  uitkas 2001 - 2015

’ National
Oceanography Centre
NATURAL ENVIRONMENT RESEARCH COUNCI

- >5 mfyr.
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Assessments of Evidence Base — Cross-Sectional Area Changes: ﬁ iy
A\ . @

) Satellite Derived Data (the BLUECO

Shoreline Change Rate

— <-5 My,

s =5 10 =3 m/yr.
-3 to -1 m/yr.
-1 to -0.5m/yr.
-0.5 to 0.5m/yr.
>0.5m/yr.
1to 3 m/yr.

— 3 toE Sentinel Optical Data
=t 2016-2020

Maixar, Microsoft



Assessments of Evidence Base — Bathymetry | oY

Observatory

5aSU01 Medmerry: Autumn 2004 (17/10/2004) and
Autumn 2018 (29/08/2018

ﬁ Coastal Meters
. QObservatory
April 2021 - = Sunrey Profiles
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s\ Assessments of Evidence Base — Wave Climate, Bracklesham Wave r‘_\ S
(Z )l Buo -

Significant wave height (Hs) time-series

Return

Period Significant Wave Height (m)
(Years)

o
0o

~\
: /A ) S—N / \
2016 | 2017 | 2018 \ / ~ \“/
3.9 3.9 3.9 \/

4.0 4.0 4.0 . . | V

©
-

Hs (metres)

4.2 4.2 4.2 . . 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
4.4 4.4 4.3 . . | Year

4.5 4.5 4.5
4.7 4.6 4.6

e 1in 1 year significant wave height is 3.9 metres (2014-2020)
~* 1in 2 year significant wave height is 4.0 metres (2014-2020)

a‘,‘a xﬂ#ai“m#tﬂ-‘!iﬁ“tﬁlimwm

B Bracklesham

@ Hayling Island

Wave Direction (degrees)

B Wave Direction (degrees)

2004 05 2006_07 2008_09 2010_11 2012_13 2014 15 2016_17 2018 19 2020 21
2003_04 2005_06 2007_08 2009_10 2011 12 2013_14 2015_16 2017_18 2019 20

Storm Season
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» Assessments of Evidence Base — Wave Climate, Storm Events r‘_\ Channel
@

S HBE H
GuNE ) - - BHEE - B
Key:

- [

Number of recorded storm events




Assessments of Evidence Base — Wave Climate, Bracklesham Wave r\ iy
Bu o ‘6 Observatory

Bracklesham Bay Wave Spectra
0 ooz 5% o0 0 ortnly
July 1% 1% 0% 2% 0% 1%
August 0% 0% 3% 2% 1% 1%
September 0% 5% 0% 4% 2% 2%
October 5% 4% 2% 0% 5% 5%
Al / November 5% 12% 5% 2% 2% 9%
N ALY N December 2% 10% 18% 6% 6% 14%
LA ATV January 8% 1% 3% 15% 13%
12 14 186 18 20 22 24 26 28 30 32 34 36 38 40 FEbr“ary 1% 4% 13% 2% _ 12016
e —— — e March 3% 1% 4% 4% 4%
’ ' April 3% 8% 0% 4% 2%
May 0% 0% 1% 1%
June 3% 1% 2% 1%
Storm season o o
average 4% 3%

Energy (m*2s)

B Bracklesham

L3
£
™
o
1]
=}
E
=)

B Hayling Island
B Bimoadality (%)

Storm Season




Assessments of Evidence Base — Sea Surface Temperature Changes

Channel
Coastal
“ Observatory

2011 2012 2013 2014 2015 2016 2017 2018 2019
T 5.73 8.05 7.09 3.04 7.34 8.50 7.17 7.59 7.66
Feb 6.24 5.76 5.88 5.72 N/A 7.76 7.01 6.23 7.16
Mar 7.06 8.29 5.35 8.18 6.83 7.54 8.63 5.80 8.76
Apr 10.31 10.33 6.93 10.88 10.08 9.65 11.23 9.47 10.72
May | 1322 12.66 10.83 13.28 12.34 13.07 13.50 13.60 13.40
) 14.63 14.83 13.87 14.94
Jul
Au Hrundel
ELET Se N/A i
.
'E:}.I_h-‘__q_ 5 Oct 15.14 13.66 15.16 N/A 13.92 13.65 14.72 14.86 15.08 S
= | Nov | 1280 10.86 11.09 N/A 12.34 11.39 12.05 11.55 11.05 worthing
-L., Pertani 9.26 8.14 8.47 4.87 10.98 9.07 8.20 9.54 8.87 Litt lahampton
L ]
|
L |
* F._'rgptll"'l'_ H""-. }2 R m ! = s A
\ ’ b_:']:_ ? 3% n/a 21 °c
1 o £ SST (Bracklesham Ba
N, - Hauling Isla S ( v)
H-\_\-\.-"""\-\. ﬁ ‘x\ i - 25 3
W e 2 20 ] . %
g o o °o ) o oo % \
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Assessments of Evidence Base — Sea Surface Temperature Changes n Channel

CCO buoy SST at Hayling Island —— 1/2 Hourly CCO record O Monthly mean 13-Term Henderson Filter = = = Trend and Seasonal Componentsl
257 | T T T T | T T T T | T T T | T T T T | T T T T T T T T T I

& VA 1&&1
YA B t't' '&'5 (

- N
T =

-
(=]
IlIIlIIIIIIIIIlIII.

¥ ‘1 CATAvEY

| | 1 1 1 | 1 [l 1 1 | 1 1 1 1 I | 1 1 1 I
2004 2006 2009 2012 2015 2017 2020

Sea Surface
Temperature (°C)

[3,]

(=]

N
(=]

January b 201 February ] 20 March 1 20r April

15; Trend =0.092°C/yr 1 15| Trend =0.087 °C/yr 1 15 Trend = 0.110 °C / yr 1 15| Trend = 0.010 °C / yr

| e m e e SR SRR i L SR e e ] | cenro RS o Q o o 0 (o]
10 0 o L i o 10 o fo) 00 10r G—o—o-—-e- -U-—-Q--—-O-G--—--

- o e e Tl
_°_Q ________ oy -—5-—ovU*® | _Q_ﬂ_______g.bn-._ e

De-seasoned, Monthly
Mean Temperature {°C)

2005 2010 2015 2020 2005 2010 2015 2020 2005 2010 2015 2020 2005 2010 2015 2020

20k May i 20l June i ZD‘L e Juy . o-- | 20l August  _____ .
o (o} —9__ %o po| |9 FT__e
L S — - 15| © 002800y 5-— 50— | sl _ ol

10 10 E 10 E 10}

Trend = 0.010 °C / yr Trend = 0.030 °C / yr Trend = 0.065 °C / yr Trend = 0.050 °C / yr

De-seasoned, Monthly
Mean Temperature (°C)
p

3
|
]
1
o
o]
9
1
|
1
3
5
(o]

2005 2010 2015 2020 2005 2010 2015 2020 2005 2010 2015 2020 2005 2010 2015 2020

September i 20l October i 201 November ] 20l December

[t
(=2
T

R o =0. o
15 SRR (] 4 151 0_6_._00.0_0.2-—9—-60-0-0'0 4 T R i e S B 4 15} Trend 0.074 C I yr

-
o
T

o)
1 10} 1 L T 10¢ o O_Q_ -2 _ 98 o400
Trend = 0.032 °C / yr Trend = 0.030 °C / yr Trend = 0.044 °C iyr B o

De-seasoned, Monthly
Mean Temperature (°C)
1
1
1
1
1
1
1
1
i
1
o
1
1
1
1
1
1
1
1
1
?
1
1
1
|°
}
|
1
Tl s
lo
qIO
[¢]
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

(5.}
(%]
T
(2}
o

0p)
O
)
&
]
(79}
(7))
©
A’
&
o
L
®)
(©
I
Y—
(@)
>
(70}
9
| -
-}
@)
IS
al

2005 2010 2015 2020 2005 2010 2015 2020 2005 2010 2015 2020 2005 2010 2015 2020



% ° - ° ° Channel
Assessments of Evidence Base — Key Findings e

« The coastline is dynamic, and has a history of management intervention dating back to at least the
1950s.

« Observations indicate that several species of plants and marine animals appear to have declined, and
this seems to be accelerating.

« Change from accretion to erosion between Selsey Bill and Pagham Harbour in last <10 years, but the
area is dynamic, showing annual variability likely responding to variability in wave conditions.

« Non-significant increases in wave height, wave period and bimodality
« Sea surface temperature appears to be increasing across the region (temporarily variable)
» More data is needed about regional bathymetric change, and sediment size changes to the bed.

« The problem is complex, and all we can do is provide a context of change — more work is needed
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Assessments of Evidence Base — Next Steps
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