_-_.__1" \-H‘E*Si:h_ },
.'+ i ‘mﬂm J’__‘
..‘_.'l-\_lb'\..\‘\“\-\. Foa
..-f".-h-—'i"'w. \

"‘f,‘l n
-;.';#__: tg‘ *-m.j

r..., .z"f: oM 7
J'I.n..-lf '{;\\Q:l’.' :":
Eszﬁ i, - R
f #fw !-1 P.-}f\
1 e

-Tr-f-t-i~h.-

o Today s science... . L s e 2 e e """"‘.v-'r-{:'
E\E‘“WVEJEH-’FH LAk : :."F'i'#'rrr’,-
' E ™ o = o ¥ o —g g o @ N
i i for tomorrow's . [l X :‘i':mn W ogmE
Foop : g"i' g 0

e

k. x&m \
;ff,_nw \

- 1-\.-..4.*-..‘,.

~ 7l .operational systems

...F)' -

el

-

--._--.-_,.-"1;I

‘\*Jra+4'h

“""u-f'...r
"""-l.—".r" T

—"h‘.rﬂi_‘-',‘-.‘ll

_‘~.

Z: ’_

:_ l-"'i'h.n-‘-‘__,-‘f-i. A ,II;
\--“"' "l.‘—\‘t : e *‘JJF‘;}
k. :’iETlr"‘ﬂﬂ"r‘!“!.f.ﬁﬂ‘*—n‘q‘h*;:(ﬂ’}n.
e s g
- _“-J"\;“\-""""'.r’r ft"e’tl
.”““Hh\;l”'*FFEKJINLtR
b Lt r ke rr gyt Ry
-;jj",';,.-'fr'-frff,(f.r:aj.|
S i drwa e s
- e e Tl S R e B
o W T T
o Pl Ve et S o WO
g, T s T R T B
| e e S e W B e
T i R
....... ,1,..41|||
;:J-!J+r|p
yooo i T
\.:\-n.niil.nnp
NATURAL ihoemsck il
EMw H.'-F \E|1-11Iull-l-l
Ji T e
l“ﬁﬁmmﬁ“& AR N Lk g
L e
R e
l.I-I- W R e M e
:‘. R e S e L s A
o S, B i, S e "
S S k L
oL it B Vo] i € LY
b T W ’
Yoo e -.-.4,.;":_ ol
Fla g L e
R S | (TR E -
Bl ooy L o
(] T R e o 1.:1.1;-L-|.-
. e A e \:n\-u;
I F = & & m &y -.::-.,*\.'\.1.||
- WD R YN N
\I-\\-\.\tﬁl:iill\\'
Il A8tk o B I T
; - = .~ + & & Ly oy owna o
..‘ 5.!‘:'—.-\‘\:\.1\--\-ull
ﬂi"?*“*‘b*"”f




{483 Proudmaniaiye ﬁ?sfﬁﬁﬁ

The Proudman Doeanographlt T..abu‘ratc:-r}r fPOL} isa I{esearch Centre wholly owned and managed by the Natural
L _Enqunment Res-earc]Tlermﬂ{NERC} S :

- x_ '.We fmwde serwces that under]_:rm nam:rnal operahunai fimctu:ms (e.g. coastal ﬂ-::—:)d F{)recasung] and undertake a
i e s :&5.%”?-,_“ T e - P s s

T -‘:-.. S i

e R

e A world class Data Cmtrerﬁspnnmble
' ' Mamtal;ung thﬂiﬂ(sm P

il Cnllaburatmg in mternatmnal exchange an;l s
management of ﬂt;eanﬂgfaﬁrhlc datq N-@ﬁ::w

government and industry
¢ Developing innovative marine data products.

BODC is one of NERCs seven designated data centres and part
of the international network of oceanographic data centres.
www.bodc.ac.uk

SEX Diu,
g OO

Permanent Service for Mean Sea-level (PSMSL)

— g The global data bank for long term sea level change based on
he gl i i joi

pSMSL ‘hes obal network of tide gauges. PSM5L is supported jointly
by NERC and the International Council for Science through
the Federation of Astronomical and Geophysical Data
Analysis Services (FAGS).

www.pol.ac.uk/psmsl

GLOSS South Atlantic Tide Gauge Network

Running the South Atlantic component of the Global Sea Level Observing
System (GLOSS) global tide gauge network based on South Atlantic
Island sites and Antarctica. Yellow dots are GLOSS sites of other countries.

UK Tide Gau!_;g Inspectorate

Maintaining the UK’s Class-A network
of 44 coastal tide gauges — the front-line
monitoring system for coastal flood
warning. As part of the service we also
maintain and quality control the UK's
storm surge forecast model that runs
operationally at the Met Office.

Proudman Applications

Creating added-value data products and services and supplying tidal
predictions, offshore data, marine software, extreme levels and advice
to help coastal/offshore businesses.

www.pol.ac.uk/appl 43

1 315533800 ]

Fromt cover:



... In coastal areas using X-band

Bﬁfa% froudmagiﬂ‘}' ﬂraﬁg)ﬁ E’TH

remote }r'nmppmg water depths

{standard ship’s) radar.

Using POL storm surge models
to test scenarios. Computed
change (cm) in 50-year return
period surge elevation due to a
0.5m rise in mean sea level.

Ea.?: I : . W-“lﬂ
E:jﬁﬁ[ﬁ““v B

Proudman

Mean surface flow through the
Morth Channel measured over a
year by shore based HF radar
system. The outflow close to the
Scottish coast, would be sufficient
to empty the Irish Sea in a year.

rver one hundred
and fifty years of sea
level records show
the change of sea
level at Liverpool.

~—7— Oceanographic Laboratory

’;}é:..-ﬂ HATURAL ENYIRONMENT RESEARCH COUNCIL

Joseph Proudman Building

& Brownlow Street
Liverpool L3 5DA
United Kingdom

Tel +44(0) 151 795 4800
Fax +44 (0) 151 795 4801

polenguiriesi@pol.ac.uk
wrw. pol.ac.uk

Dr A E Hill i
Laboratery Director

o |- o~ -
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A line of sand ripples moving with a
strong tidal current, measured with a
high resolution scanning sonar system.
These results will be used to improve
parameterisation of sediment transport
in models of bathymetric evolution,
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Proudman Oceanographic Laboratory

1ce Programme

Qwr research pmgramme is ﬁe&d h:r exlstmg, emergmg and anticipated operational forecasting requirements, its foci
e bemg,sea—leve] r:hange and developrnent of advamad modeiimg and observation syatems for shallmv cuabtal sea-:

o ,gi:eratlanal agencies such as %WW:MWMhmlar expertise in coordinating large pr-:::;ect-a m-.rulvmg
i _s@’ 'ﬁmang,r Parmem Dur S:flmcg E;Qﬁ; amime _i'é peric 200 'WIS%S Df three major themes

Q,,,-u- o -u-,,-u-'

: '.mb:eﬁerqxedictmn of l‘heoa.mpact;s of seaalew_l ehange

t\a\.v

. We are working on: ,ﬁ%

_ W’%«‘@%m%% B
i .+ Changes in global and reglonai sea/land levels.
C—1 *Sea level variability and extmmparhﬂﬂ‘ar]?%rﬁaﬁrgés and waves

»Continuous ocean monitoring. (in the ﬁrgy: m&&nt&mﬁc} us-mg sea-level

w6+

and bottom: pl:esmz:re hnke:i to »th&feahm&m&f e altimeter and
satellite gravity missions.

Shallow coastal seas: function and impacts of change
To provide the scientific basis for sustainable management strategies for coastal
seas through better predictive capability

We are working on:

* The function of shallow sea systems (at whole continental-shelf scale) using
multi-year model runs for scenario and sensitivity tests

* Process experiments at small-scale (particularly sediment-water interactions
and turbulence) for better representation/parameterisation of these processes
in simulation models.

Modelling and observation systems for continental-shelf seas
To develop the next generation of tools for operational forecast systems
We are working on:
« POLCOMS - an advanced re-locatable numerical modelling system (spanning
ocean to estuary and coupled to advanced ecosystern models)
» A pilot real-time Coastal Observatory as a development test-bed and for
maodel validation.

The Proudman Oceanographic Laboratory has 100 staff and
an annual turnover of £4.5 million. We have recently
relocated to new purpose built accommodation on
the campus of the University of Liverpool.

We remain a NERC owned and managed facility and now also
enjoy the benefits of the dynamic environment of one of the

UK’s leading research Universities.

The new Joseph Proudman Building on the
University of Liverpool precinct.

Pictures, from top: 45
Recovery of Inverted Echo Sounder from the Denmark Strait; deplovyment of Acoustic Doppler Current Profiler in the Morth Sea; installation of pressure
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,:::‘._ HATURAL ENVIRONMENT RESEARCH COUMCIL

The National Tidal and
Sea Level Facility

The Proudman Oceanographic Laboratory (POL), British Oceanographic Data Centre (BODC) and
collaborating groups including the University of Nottingham are working towards the formation of
a National Tidal and Sea Level Facility (NTSLF) constructed around the National Tide Gauge
Network and geodetic networks for monitoring vertical land movement. The aim is to provide sea
and land-level data and derived products, and to make scientific and technical expertise available
to the wider community. The intention is for other relevant UK groups to become associated to
the NTSLF, to provide a better service to the UK user. oTT

British Oceanographic .
Data Centre

HATURAL EMVIRQOMMENT RESEARCH COLNCIL

POL activities:
® Operating the National Tide Network of 44 tide gauge stations.

® Operating the UK South Atlantic Network of 7 stations (the UK component of GLOSS).

® Hosting the Permanent Service for Mean Sea Level (PSMSL) of the International Council for Science.
The PSMSL is the international data bank for long term global sea level change information and
provides data to the scientific asessments of the Intergovernmental Panel on Climate Change (IPCC).

® Helping to coordinate the Global Sea Level Observing System (GLOSS) of the Intergovernmental
Oceanographic Commission (I0C) - a major component of the Global Ocean Observing System
(GOOS). The NTSLF organises and contributes to GLOSS training worldwide.

® Providing UK components of the European Sea-Level Service.

® Researching Vertical Land Movements in the UK and worldw u:lre by Global Positioning System
(GF5) and Absolute Gravity techniques. : :

® Researching complementary methods for sea level data acquisition by in situ methods (e.g. bottom
pressure recorders) and from space (altimetry and space gravity).

® Developing advanced operational Tide-Surge Models and Techniques for flood warning at the
Met Office.

® Researching using observational data and numerical models into trends, variability and extremes
of sea level in the UK, Europe and worldwide, with particular emphasis on climate change.

¢ Collaborating with UK and international groups concerned with the science and impacts of
sea level changes.

BODC activities:

® Agquisition and quality control of data from the National Tide Gauge Network,
hosting the National Archive.

University of Nottingham activities:
® Operating the UK GPS Network and its data banks.

POL Applications Group activities:
® Providing a range of sea level-related products for the general public.

% The Mational Tide Gauge and related land level netfvorks are MNATURAL e
def ' é :

ra supported by Defra, with associated scientific research -ENVIRONMENT
funded by both DefrﬂSnd NERC. ° RESEARCH COUNCIL

Departerent for Ervadranmint
Food and Rural Adfairs
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Monitoring Sea and Land Levels
The National Tide Gauge Network

Lerwick, the National Tide Gauge Network's
most northerly site.

& National Tide Gauge
Metwork sites Lerwick

Data logger

Mid-tide
bubbler
panel

Full-tide
bubbler
panel

Compressor

The bubbler tide gauge system
is housed in a cabinet, the parts
of the system are identified.

The Holvhead installation ‘%-
showing tide gauge building and &
the two stilling wells. POL uses
this station &s an expenmental
test site,

The Newlyn tide gauge
site, Newlyn was used
to determine UK mean
| sealevel, It is the

© | benchmark for the

" | whole of the United
Kingdom, that is, all
heights are referenced

to this point.

The tide gauge site at Dover.

The South Atlantic Tide Gauge Network

South Atlantic tide gauges operated by POL (red dots),
Gauges at Gibraltar and South Georgia will be added
in the near future Yellow dots are GLOSS sites of other
countries.

Vernadsky, showing the site of the tide gauge
installation which has provided the longest
record in the Antarctic,

e .
L e T
L .
SiHelena
Wf ° | RMSStHelena approaching
o g,ifwés - ““’““f““""“ o ol  Jamestown, St Helena.
o The tide gauge installation is
@s’" el shown on the left of the photograph.
S‘ @i G
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Operational Forecasts

® POL surge forecast models have been run in real-
time at the Met Office since 1978.

® Present system:
® 12km shelf model (right), with refinements to
1km in the Bristol Channel & Severn Estuary.
® Forced by met data from the Met Office's
"mesoscale” weather forecast model.
¢ Run four times a day producing forecasts up
to 48hrs ahead.

® Results are used by the Environment Agency for
coastal flood warning, and by other Government
Agencies.

® Forecast accuracy is routinely monitored at POL;
typical RMS5 errors are about 10¢m.

1
1

]
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o
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o
o
o
o.
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® Developments:

® System has been ported to the Met Office's
new NEC supercomputer.

e Additional 1km model for the South Coast.
e Update of the system being planned.

Surge elevations at 1400GMT 1/2/2002.

Forecasting the Irish Sea Floods: on 1 February 2002 3|

® Flood events and forecast problems are investigated.
An example is given here...

@ Extreme sea levels and flooding occurred in the Irish
Sea on the afternoon of 1 February 2002. The Isle of
Man (see left) and Dublin were seriously affected.

® The high water at Dublin was the highest recorded,
exceeding the previous maximum level in 1924 by
more than 30cm (below left).

® The surge at HW was about 1.0m, and was well

Douglas Promenade on 1 February 2002. predicted by the operational model (below), but
Floods were "the worst in living memory". unfortunately not transmitted to the Authorities there.
Se (ol Dublin _+  —— Continental Shelf Model
54-: + Annual Masimum Leel E r4++ Observed
Tl W 2002 Level
E 51
E sol : L f it
L + +] i o
48 .~ e # +++ o
H + + _' L . R i+ +'1+ X
il & + 4 Fa s L
¥
L 1 i L L L | 1 | | 1 L | 1 1 1 E 1 1 L | I 1 (]
l922 1931 1saz (952 1962 1972 I%ar 1992 M 1] 3 12 18 0 & 12 hours
Annual maximum sea levels recorded at Dublin. | | February | 2February2002 |

Observed and model surges at Dublin, ® shows
observed surge at time of high water.

V
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GPS and Absolute Gravity

Measurements of vertical land movements at tide gauges are required in order to separate the vertical
land movement component from the climate related component of changes in mean sea levels.

POL and the Institute of Engineering Surveying and Space Geodesy (IESSG), University of Nottingham,

are using continuously operating GPS (CGPS) and absolute gravity to measure the vertical land

movements at UK tide gauges.

Q Tide Gauge CGPS
L + WLerwick

IESSG/POL network of continuously
operating GFS {CGPS) stations.

The continuously operating GPS (CGPS)
at the Aberdeen tide gauge,

| | I I I
o &
. = CL s
Lerwick t‘?ﬁﬁ Wf%ﬂ.
@ ety [
Aberdeen éﬁ;@ﬁ% %ﬁﬁ?ﬁﬁﬂ%w

Morth & R g Kéﬁb& 2
Shields  ° % st

@

Liverpool o, o P M e

BI‘ESI: I Iﬂmm ,‘@pﬂh’,ﬂ:" Emﬁa mug m? %&i
ah. @ b o
| | il | I

1997 1998 1999 2000 2001 2002
Time series of weekly heights from the continuously
operating GPS (CGPS) receivers at each tide gauge. The
vertical land movements are of the order of 1-2mm/vear,
but longer time series are required in order to determine
the land movements to the required accuracy.

The POL absolute gravimeter installed at Newlyn.

Do A
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Long Term UK Sea Level Changes

IR L GRS (L |
Aberdaen WW‘MM"\ ﬂ"n"'J An index of changes in UK-average sea level
B ‘ {linear trends removed).
m- -
g | b '] L R
L Marth Shields | M{l‘ o -
L N fﬁb‘\ri 1 m |
z ' E sy ] .
TS0 - s S | A
| Sheerness 1 ! W rNIr E I l
sarl 1Fr'l "rb“!lr ] ; i I ¥
[ J I | ]
HOOE  Newlyn WMWI"?'M"-' . E -.w;- i
W g |5;m 1920 540 1960 1580 zo'oa-
L Liverpos! . ‘% o
a0 .’-,IUH 1 e e
Lvovyv g by I. Pl P IR | E,:?'
| BO0 | B50 1900 | 950 000 0.
Long term changes in sea level at UK sites 5
with long records. =oe 1
i i
Intergovernmental Panel on Climate Change (IPCC) and UK | 2 ;
Climate Impacts Programme (UKCIP) suggest a sea level rise P
of order 50cm in the next 100 years with uncertainties .
dependent on the 'climate scenarios’ used. &

=Wm--gx,

o |

=
TR !
{
1

.| www.pol.ac.uk/ntsif

© www.pol.ac.uk/ntslf

Data and Products

| All National Tide Gauge

Network data are freely

available via the web.

POL Applications group provides a range of
higher level products based upon tidal data.
This includes customised tide tables, coastal
and offshore prediction software, plus a range
of data and consultation services.
www.pol.ac.uk/appl

The first NTSLF

NTSLF web pages provide real- Annual Report.

time displays of UK sea levels
and free tidal predictions for
the near future.

50
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Computed change in mean high water due to a 50cm rise in
MSL.

Examples of Possible Future Extreme Sea Level Change

LN
20 -10 O |10 20

Computed change in S0-yvear return period surge elevation
from a POL 12km grid model using estimates of MSL, tide and
extreme surge changes between 1990 and 2075.

Technical Developments

David Smith and colleagues have completed a
successful one year test of a new type of tide
gauge based on the use of radar. The instrument
was installed at Liverpool and the data have been
compared with data from the network gauge.

The results to date are excellent. Such technology
may be of great use to the UK networks in the
future. The TGI is establishing a radar gauge in
the commercial part of the Port of Gibraltar
{North Mole). The stored data will be available for
local use and will be telemetered to the NTSLF for
quality checks and banking.

B

The radar tide gauge at Liverpool, similar to
that planned for Gibraltar.

For further information please contact: The MTSLF is located at the new
D Philip Woodwaorth Joseph Proudman Building.

Proudman Oceanographic Laboratory
Joseph Froudman Building

& Brownlow Street

Liverpool, L3 504

Tel: +44 (1) 151 7954800

Fare: +44 ((0) 151 795 4041
polenquiriesé@pol.ac.uk
www.polacuk

e
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Proudman P SMSL
[ Sy asosor PSMSL L
The Permanent Service for Mean Sea Level wwweolaculdpsms

What is PSMSL? Measuring Sea Level Data Coverage

AL thve last update, the PEMSL databaze contained over 52,000
A little history....

spatien years of data from 1952 s1ations araund the woarld,
Since 1933, the Permanent Service for Mean S5ea comes from a g i of tide

Lewel |PSMSL) has been responsibe for the

coffection, puldication, analysis and interpretation of Emngur‘gl;elm_zmemh'mme
sea leved data from a giobal network of tide gauges
It iz bazed At the Proudman Oceancgraphss
Lafwaratory [POL)], Bidstan Obsenatory whilch iz a
companent of the UK Natural Environment Ressarch
Council [NERC]. The PSMSL is supported by the
Federation of Astronomical and Gesphysical Data
Analyiis Serviced [FAGS]L the Intergovernmental
Ceanegraphic Commissian [I0C] and NERC.

The data provided to the FEMSL

Increasingly sea bevel
H Alge measured from
space by satellices ke
Topex/Poserdan and
Jazon-1.

Tide gauges are used
o calibrate And check

T

= trends measined by The longest record in the databaze is from Brest and began in
& & the altimeters. The 1807. The oldest British record is from Liverpood beginmng n
1 tde gauges provide 1858 thaugh we have a recard of high waters since 1768,
“grounch-truth”, T s e B2 EIERT

What Causes Sea : o e | ,
Level Rise? ' .

O ehe time-icale of decades to Cenburies, Hea T cirches shown

Il rhse i caused by here on the keft are : . Py '!!3‘-" "
: trends over the last i Al L
& Thermal expansian 10 years from high -
& e meit quality tide gauge
Fecords in T ey ol 18 -
& Ground water changes i it E
= Changes in eoean circulation ateliite derved The longest sea leved record In the workd is from Stockholm which
" walidig, began in 1774, However, the oldest record is from Amstercam
o : and began m 1700 but ended m 1925 follvwing constrisction

o warks, Both these recards ane available from the FSMSL Dut are
nat afficially included in the database as thelr guality is vaniable.

.w The Gldml Lea Leved Obrs:rm S{#Mm bg:ame e T
GLOSS A5 it provides data for deriving the ‘Global Level of the

Current Research

The PEMSL actively cxpéoits the sca leved dataset to gan further
insight into sea level changes.

5ea surface’ 3
Current reseanch is
ﬂ:aum;aﬂheu:mﬁshmn:qnlgﬁqm]lwgmanﬂmglwl afi n‘_.;;mré erends i
! h\li:ﬂmrmrqrappll;aﬂunwtllmate..ncmngmpltﬂldcmml global sea lewel to
sea earch. 4 Iook for evidence of
Future sea level rise U Guoss will help to expand to the FEMSL databate: 3 an accelaration In sea
Thi IFCC Third Assessment Report includes 8 The main component of GLOSS 1z the ‘Giobal Cone Netwark! af 290 i Prvat riza.
projected soenarios for sea bevel riee over the :Hiﬂﬁmﬂmmﬁﬂm mmhﬁg term climate change L
coming century. The centrad value of the ahﬁuﬂhwmmﬂmmm ¥ b . £ -
scenaniod projects A global average sea lavel rise . —

of 0.48m between 1990 and 21000

Global sea leved rose at
Almasy ies fagiest rate
in 50 years during the
past decade but it
remamns bo be seen X
whether the rate will 1
COMTINE 10 INCrease

oo et B - 12

over the coming years.
Vertical Land Movements WI.MI
Vartical lard mer
can arnise from &
earthgquakes, Glactal i Measurlﬂg ULM

ITostatic Adpistment |GIA)
Folleving the malting of
ice sheats from the last ko

wertical land movement can be measured
using Absolute Gravity instruments, like

Age, or changes i water o et ¥ the one owned by POL shown here,
TS EXHCLYS L FYTRAE Qe St Sitsnge.Tenmatirtil wacer Thtiie Ak very g ive nd anly & few
of Astranomscal and Geophysical Data mraoe'fan itirhii e wm wm v e Gulst,
Arelysh Seriee SIPAGH mbucis e by extraction of ground e

farmexd by the Intermational Council of

Scientilic Linions [IC5L) in 1956, . T I e e

and altering surface run-
off. n places such v
asManita, Philippines, or
Galveston, LRA, ground

Al tidhe gauge sites, Global Posttioning
Sateliite |GPS| equipment = usually used

Simon Holgats Proudman Oceanographic Laboratory F e el el ¥ o [shown fuere ot Mewdyn), Ot Sysbems
Swetiana Jevregeva  Joseph Proudman Busiding fesn causing the land o 3 For measuring VLM inciude the Franch
Philip Waadwarth & Brawnlow SEreet sink, Fuarther smreasingthe - e DICHATS systesm which is wery precise but
pimsh@polacuf | HVEPOSLE SR effects of sea level rige [ b CEMETAG =

5 - i
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Y= Gesnogn = The Pol
—-— Oceanographic Laboratory ﬁ
b HATURAL ENVIRONMENT RESEARCH COUNCIL .
towards a real-ti
Objective e -.
To understand a coastal sea'’s response both to natural forcing b & i -
and to the consequences of human activity. P ) i) 1 4
® Instumented moorngs L e T ) B .
o Shore based fide gouges e o e @
@ SMART buoys frorm CEFAS 2 : E:
- = = = Instrurmentad feries [ -3 i
&< Soteliite remote sensing = S A | S
¥ HF radar
Farparanu i e _ T
E:!' f ¥
wiRg
= T W W
-
T s

The Coastal Observatory will use POLCOMS (Proudman
Cceanographic Laboratory Coastal Ocean Modelling Syst

4 - s meyr
Introduction wanaw pol.ac.ukhomefresearch/polcoms

The Observatory will integrate [near] real-time measurements with
coupled models into a pre-operational coastal prediction system

Med Orifice
Operational

4 farecasti
whose resuilts will be displayed on the Web. fereng = (i
The concept is founded on obtaining data in {near| real-time, using o
telemetry, from underwater to the sea surface to land to POLto a Lo 3D baroclinic hydrodynamic *| ERSEMF
web site [armchair oceanography). This, the aspiration of every . seEwe-cosn modsl . %21 blolomy
oceanographer, is now feasible. e
It will grow and evalve as resources and technology allow, all the madel forcing - e
while building up long time series. The foci are the impacts of : ‘i&:ﬁ"’ff&;‘“ . T
storms, variations in river discharge (especially the Mersey), S e
seasonality, and blooms in Liverpool Bay. i s

Visualisation, data banking (community products) &

high performance computing

Real-time Mo

Atlantic Margin (12km) Model

i The Coaskal Observabory. is builk an razl-time
| megsuramants and model pradictions with particular
gt 204 on tha Trish Sea and Liverponl &2

Fastlinks - popLLgr links o bhis wabsite

Fr Dceanngraphic L y MATURSL
& Browmow Street  Liveposl L1508 UK. EMVROKHERT
Takgshors 0151 795 4000 Fan 0151795 4801 iyl MIEREARSH GEUPACTL

% 20010 Fradrman Creanograohic LDy
S B wf B Docerest Done 4371 secx] .f" G __' —— "_' ] e ]
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Contact: Roger Proctor, rp@pol.ac.uk
|Sta l bse r vato r John Howarth, mjh&pol.ac.uk
url: cobs.pol.ac.uk

me coastal prediction system

Measurements e
— ® |n situ time series of current, temperature and salinity u.j ",_W
profiles and of waves and weather 4 ", H""x-\
— ® The CEFAS SMART buoy for surface properties (N, P Si, T, i Yn

sal, turbidity, fluoresence)
www.cefas.co.uk/Products/smartbuoy.htm

* RV Prince Madog to service moorings and for spatial r N : d e~ i
surveys. wwwvtple.com/madog/

* |nstrumented ferries for near surface T, S, turbidity, chi
and later N

* Drifters, measuring surface currents and properties such
as temperature and salinity

< » \Yave buoys and tide gauges
* Met data from Bidston Observatory

* Shore-based HF radar measuring waves and surface
currents out to a range of 50km

— ® Satellite data - Infra-red [for sea surface ternperature) and
visible (for chl and spm)

Modelling

At the Met Office POLCOMS on an oceanyshelf domain, forced by Nurnerical Weather Prediction mesoscale

). meteorology and ocean forcing fram FOAM [Forecast Ocean Assimilation Model), provides the boundary
conditions for the Irish Sea model, which in turn prevides boundary conditions for the Liverpool Eay model. Local
river discharges will be included through a link-up to the Environment Agency river-flow network.
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Irish Séa

(1.8km) Model Biological Forecasting
e == Indicators

Typical indicators produced by model
based marine monitoring system include
* plankton concentration

* total, new or primary production

* peak production of algal groups

* bottom oxygen concentrations
AEme - 4 i * zoobenthos

_ g | * oxygen consumption

* nutrient concentration and ratios
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Euncy Megianal Seas Booay Magl * nutrient transports to target areas




