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POSEIDON System

An Integrated Monitoring, Forecasting & Information System
for the Aegean Sea and the Eastern Mediterranean

Leonidas Perivoliotis
Institute of Oceanography, Hellenic Center for Marine Research (HCMR)
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=3 WHAT is POSEIDON ?
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n Bperatlona/ monitoring, forecasting and information system for the marine
environmental conditions of the Aegean Sea and Eastern Medliterranean




/== WHY 2 (Motivation — Justification)
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Greece is a Maritime country
v'Support of maritime transport (forecasts, SAR)
v'Environment protection (high risk of oil pollution)
v'Support of tourism industry (water quality, yachting, ..)
v'Fisheries and aquaculture management

v'Coastal zone management (erosion, etc) & Water
framework directive

v'Research oriented applications (process studies,
validation of satellite data and models)

v'Support to all kinds of maritime activities
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h%‘.‘-."r WHY ? Policy context
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The Global Ocean
Observing System

v" Rio Conference — Agenda 21: Global Ocean
Observing System GOOS — UNESCO

/EuroGOOS — MedGOOS GO e

v'Greek Contribution to GMES (EU — ESA
Initiative), GEO

Towards a future Maritime Policy for the Union:
A European vision for the oceans and seas

v'Marine Strategy Framework Directrive
(marine assessments, EMMA process, EEA)

v Integrated Maritime Policy (e.g. EMODNet: >
European Marine Observations and Data
Network)
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emr How ? System development in 3 phases

POSEIDON I (1997-2000): 14.1 M€ (EFTA/EEA:85%, Hellenic State 15%)

Implementing Agency: HCMR, ELSYP
Contractor: OCEANOR (Norway), sub: Univ. of Athens, Thessaloniki, NTUA

Main System development

POSEIDON-II (2005-2008): 9.8 M€ (EFTA/EEA:75%, Hellenic State 25%)

Implementing Agency: HCMR
Contractor: Fugro-OCEANOR , sub: Univ. Athens, Aegean & Connecticut

Major System Upgrade and Extension. New Applications

POSEIDON-III (2009-2011): 1.1 M€ (EFTA/EEA:50%, Hellenic State 50%)

Implementing Agency: HCMR
Contractor: : Fugro- OCEANOR, sub Aanderaa

Towards Deep Sea exploration
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h%ﬁ’r System components
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Buoy Network: Operational centre at HCMR Forecasting system
16 buoys to support 10
sites

Human resources: a group
of 12 scientists, engineers

and technicians Momar Workshop, Livorno, 18-19 April 2012



h%“i’r POSEIDON buoy network
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Eleven (11) SeaWatch buoys (mainly
metocean)

Five (5) Wavescan buoys to support
deep sea monitoring including
ecosystem variables

A deep sea (bottom platform) module @ VetOcean @ OceanBioChem @ Met-Ocean-Tsun

INMARSAT %
METEOROLOGICAL _»~ SATELLITE 38

SENSORS_‘.-fI  TRANSMITTER

DATA PROCESSOR
AND STORAGE UNIT
AIR PRESSURE
SENSOR q I Y WAVE HEIGHT AND
e O “_DIRECTIONSENSOR__
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‘= Standard (coastal) buoys
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Air temperature

INMARSAT
METEOROLOGICAL &~ SATELLITE
sensors—— L TRMITTER S »Atm), Pressure
e

~ *Wind speed — direction
DATAS%%EF:?SS: I ﬁ . . . .
& | «Wave height, direction, period

_ “ WAVE HEIGHT AND
Sl DIRECTION SENSOR

AIR PRESSURE
SENSOR

*Sea Surface Temp (1, 3m)
*Sea Surface Salinity (1, 3m)
~ «T-510-100m
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hc@mr Two multi-sensor observatories
(part of OceanSITES global progr.)
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E1-M3A. May 2007

WATER DEPTH = 1300 m

Inductive cable coupler/
20 =———— SBE 16, Seabird (x4)
50 | T.S, DO, PAR, CHL-a, Light atien
75 Il

100

Insuloted mooring cable, 1000m —=
250 |=————— SBE 37, Seabird (x4)

T, S, Pres.
400
600

10" Trawl floats (x10
1000 /_ Ll (X )

?.

18mm Nylen rope, S60m —/

——— 1Bmm Polypro|

v'Emphasis on bio-chemical processes
] and thermohaline circulation

Trawl floots —— =l

v'Recent developments: CO2 sensor
and advanced optics

/— Bottomn w

A: Multi-sensor reference station E1-M3A

Parameter Depths measured (m) Sensor(s) used
Wind speed/dir., Surface Young 04106

Air Pressure, Surface Vaisala PTB 220A

Air temperature, Surface Omega

Wave Height Surface Fugro OCEANOR Wavesense
Pyranometer PSP, Surface Eppley
Radiometer PIR, Surface Epply

Relative humidity, Surface Vaisala HMP 45A
Precipitation sensor, Surface Young 50203
Radiance Surface Satlantic ocr-507-r10w
Irradiance Surface Satlantic ocr-507-ricsw

SST, SSS surface,

Surface (1m)

Aanderaa 3919A

Currents 5-50, 10 bins of 5m Nortek Aquadopp 400 kHz

Temperature 20, 50, 75, 100m Seabird 16plus-IMP C-T
250, 400, 600, 1000m Seabird 37-IM C-T

Salinity 20, 50, 75, 100 Seabird 16plus-IMP C-T
250, 400, 600, 1000m Seabird 37-IM C-T

Pressure 250m Seabird 37-IM C-T-P

Turbidity 20, 50, 75, 100m Wetlabs fIntus-rt

Dissolved Oxygen 20, 50, 75, 100m SBE43

Chl-a 20, 50, 75, 100m Wetlabs fIntus-rt

PAR 20, 50, 75, 100m Licor LI-193

v'Operating since 2000

G101y @ Vet-Ocean

» Ocean-Bio-Chem

* Met-Ocean-Tsun



h%“i’r B: Reference station Pylos
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Central mooring:

v" Open sea WaveScan buoy

v Standard Meteo and surface
Ocean parameters

Water column T, S 0-1000m

Passive Acoustic Listener (PAL)
sensor at 500m

@ Vet-Ocean » Ocean-Bio-Chem @ Met-Ocean-Tsun

m ]
Sea - bed p I a tfo r u Intergovernmental Coordination Group for the Tsunami Early Warning and Mitigation System in the

North Eastern Atlantic, the Mediterranean
L)

and con

nected Seas (ICG/NEAMTWS)

Acoustic link to surface buoy

Standard: pressure sensor (15sec)

v' Additional sensors: D.O., T, S
v' 6-12 months operation
v' At 1670m depth
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METEOROLOGICAL SENSORS,
GPS, TRANSMISSION ANTENMA

WAVESCAN DATA BUOY

CTD INTRUMENTS (SEVERAL DEPTHSE]

TRANSDUSER CABLE
Passive Aquatic Listener (PAL)

ACOUSTIC TRANSDUSER, AT-408

FRESSURE
EENSOR, CTD

a

SEAWATCH DEEP
SEAMODULE

et ER

'
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D SR
i

SURFACE
MODEM

Approx.
1000m

FRAME

MOORING

LINE

s System outline

SHIL YO

Parameter Depths measured (m) Sensor(s) used Accuracy
Wind speed/dir., Surface Young 04106 1m/sec, 10 deg
Air Pressure, Surface Vaisala PTB 220A -+0.15hPa
Air temperature, Surface Omega -+0.10C
Wave Height, Surface Fugro OCEANOR 0.1m, 0.5 deg, 0.5
direction, period Wavesense sec
SST, SSS surface, Surface (1m) Aanderaa 3919A -+0.10C,
0.05mS/cm

Currents Surface (1m) Nortek Aquadopp 400 | Sp: -+0.5 cm/sec

kHz Dir: -+2 deg
Temperature 20, 50, 75, 1000m Seabird 16plus-IMP C- 0.005 oC

100, 250, 400, 600m T
Seabird 37-IM C-T
Salinity 20, 50, 75, 1000m Seabird 16plus-IMP C- 0.0005 S/m
100, 250, 400, 600m T
Seabird 37-IM C-T

Pressure 1000m Seabird 16-IM C-T-P
Temperature 1670m Seabird 16plus-C-T 0.005oC
Salinity 1670m Seabird 16plus-C-T 0.0005 S/m
Dissolved oxygen 1670m Aanderaa Optode <5% saturation
Pressure 1670m Paroscientific 0.01%
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h%ci‘%.'i The Seabed platform
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eHosting the high-resolution pressure
sensor (43K-101 from Paroscientific )
sampling every 15 sec

eThe pressure samples are compared to
the calculated values using the DART
algorithm (Gonzalez et al. 1998). In case
the difference exceeds the user defined
threshold the unit’s state changes to
tsunami mode.

eAlso hosting a Seabird 16plus equipped
with conductivity temperature and depth
Sensors .

eData transmitted to surface buoy via
hydroacoustic modem every 3-h in
normal mode and 15sec in “Tsunami
mode”

Momar Workshop, Livorno, 18-19 April 2012
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Forecasting Components
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Results:

v'Wind (speed, direction)
== v Temperature

S-gaeanl vRainfall

: =~ 84 vCloudiness

v'Dust load

Based on non-hydrostatic ETA model
Spatila resolution: 0.05° x 0.05° (~5 km)

Vertical resolution: 50 levels up to 25 hPa (~25 km)
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07/05/07 12:00 UTC : Significant wave height(m) and direction

Wave forecast

RESOLUTION 1/10

18

1.4

41.2

07/05/07 12:00 UTC : Significant wave height(m) and direction
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%J H/D Forecasting

07/05/2008 18 UTC

s T

-b 0 5 10 15 20 25 30 35
Free surface Elevation (cm), Year=1, Month=5, Day=8.75 Min=-41.0011, Max= 9.5292, ClI

07/05/2008 18 UTC (VERSION 1)
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h%,‘-; Ecosystem forecasting
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*_ ??""\Hellenic Center for Marine Research, GR-19013, Anavissos, GREECE
L % POSEIDON System - http://www.poseidon.hemigr

Chlorophyll-a (0-10m aver) on Tuesday (10/11/03, daily average)

Hydrodynamic model
POM (Blumberg and Mellor, 1983)

Ecosystem model
ERSEM (Baretta et al. 1995)

Horizontal Resolution:1/10°
(~10Km)

Vertical Resolution: 25-sigma levels

Minimum water column depth : 30m

Heat Flux

Precinitatl Irradiation
Vind Stress recipitation

©  Evaporation
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Ferry Box System

[f Real time

continuous

recording of:

e emperarure

eSalinity

eChlorophyll-a
| eTurbidity

Athens-Crete
Operated on
2005-2006

Will be back in
- life during 2012

New line: Italy-
Patras (Ionian
Sea - ENEA &
HCMR, 2013)
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Data from additional sources

Operates since
June 2009

HF Radar
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The Black Sea waters outflow through Dardanelles straits
strongly affects both the general circulation and the hydrological
characteristics of the Aegean Sea.

The systematic monitoring of this outflow will provide significant

help on:

*The validation of the hydrodynamical forecasts

*The improvement on the numerical simulations in the Aegean

*The Search and rescue activities in the area



%—’ POSEIDON participates to the major operational
oceanography initiatives

EMODnet Pilot Portal For Physical Parameters

European Marine
Observation and T Home ¥Feedback ‘2 How to

Data Network

«/[=} || EMODRet Map

Search by station name:  inszrt

(©) Near RealTime
@ Historical

Parameters

[7] waves ang wings
[7] sea water temperature
Members products 7] Sea water salinty

E g s C it
Many of the member agencies of EuroGOOS offer a large variety of operational oceanographic [l currents

products, both for the national coasts of their countries and for larger sea areas. Products include S“gm S0
nowcasts/forecasts, oceanographic databases, and bathymetric maps. Use the map to access the eyt
oceanographic web products offered by EuroGOOS members at each location. Sea area (EuroGOOS region)

Members products ] arctic sess
- [l Battic Sea

[T Atiantic

[T North Sea

[ iack Sea

[T Medierranean Sea

Satellite Hybrid
i "

Documents

Hellenic Centre for Marine Research, Institute of Oceanography (HCMR/IO)

Poseidon - monitoring, forecasting and information system

EuroGOOS

* ABOUTUS

MNEWS & EVENTS

PRODUCT SHOWCASE MYOCEAN INTERACTIVE CATALOGUE

Products impecwmants | FAD

Fratenal mats hing your critarias
Heet:

Shuw: 5 . results per pages

EDUCATION

2340

WE-5IT1) TEMPERATURE AND
5

| MyOcean

VG RESOLUTION SALDNTLRAANLAN SEA SURFACL
TEMPERATURE ARGAALY AMAL Y5

Wonrnaccuss

The Cht UED
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Products — Services
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Temperature (multi depths) (degC)

12

ity (multi depths) (psu)

Athos
EIM3A
Lesvos
Mykonos,
Saronikos
Pylos.
Santorini
Skyros.
Zakynthos

Information to the public
Poseidon Web Site, http://www.poseidon.hcmr.gr

Temperature (multi depths) from 3-Dec-2011 to 02-Jan-2012

Click and drag in the plot area to zoom in

@ E

Jra, Heberis Canter for Marinw Ressarch, G 19013, Araviscs, GREECE
POSEIDON Syrtem - hittp: e possidon.henr gy

Surface wind (10m) on Friday (08011 Z) 05.00UTC
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010 1.00
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2. Jan

— Athos - WatTemp 1m
— Athos — WatTemp 75m

— Athos - WatTemp 20m
— Athos - WatTemp 100m

— Athos - WatTemp 50m

Highcharts.com

Salinity (multi depths) from 3-Dec-2011 to 02—Jan-2012

Click a Irag in the plot area to zoom in

Cosar donotes Tamporaturn in 'C

“ o - o - s - -

i, “Hellenic Center for Marine Research, GR-19013, Anavissos, GREECE
POSEIDON System - http: /fwww.poseidon.hcmr.gr

itz Conter Joi Mairs Ressarch, GR-15013, Anavhoo, GREECE
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Lo Information to the public
“0Y Mobile telephony

m

MMS/SMS weather forecast

(WIND)

SMS Service MyView Service (COSMOTE) iphone app — "Kairos

App Store » Weather > M-Stat Mobile Soiutions
NOKILA : Kairos
] PP 1 ) _
. i i:glg Description
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M-Stat Mobile Solutions Web Site > Kairos Support >

powered by weather data by

Development: M-Stat
S.A.
Operational since Operational since
Operational since August 2004 Operational since February 2011
August 2002 February 2003

SMS to 54546

B 23:39

22/02TpL2:00 W

Available through
Android Market since
April 2011
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hcmr  Integrated Services: oil spill

&‘ .
Telespazio
Ttaly

\( / \ Greece
Average delay since

HCMR

Run oil spi\| model and

End user: MMM

tection: 4 hour:
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%‘Ffr Object drift forecast service

Drift backtrack
401 S eXp -ments OUTP110904.06UTC
Sep 2004 : o
Helicopter crash: ' .
Initial Data o
-ﬂiﬁ!ﬂﬁm;l:_ldﬁ "

4

06 September 2004

mJS
% i iCH
CLE Y
s #

ccident site best
guess
delay 2-24h

Search & Recovery
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hemr S€rvices — additional components

LAS For access to model data

Live Access Server  About LAS

Poseidon LAS

Online oil-drift forecasting service
Online Oil Drift Forecasting System

Login

Usermame

Password

Online retrieval of historic data

PoseidonDataBase HELLENNG CENTER FOR MARINE RESEARCH - POSEIDON 51 STEM

Login

© 20102011 Hedlanic Conter for Marins Reseanch - Possidon Taam
Design and deveiopmant by A 6. Chaldopouks

HF Radar system: online data every
30min

North Eastern Aegean Sea: Remote Sensed surface flow field
HF Remote Sensng - The CORI Syshem
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Examples of time-series data
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Examples of Time-series 2008—2010 (water column
Temperature & Salinity)

Puloz wiater Temperature 2003-2010

2002 20039

01 -Jdan-2002 - 21-Dec-2010

—  Puylos,
Pylo=,
—  Puylos,
—  Puylos,
—  Puylos,
—  Puylos,
Pylo=,
Pulosz,

3-hourly data
Real — Time QC procedure is performed daily
Data stored in POSEIDON'’s DB

Available through web interfaces and data portals

WWatTemp 100m [deagl]
WiatTemp 1m [DeglC]
W atTemp 20m [deqglC]
WwiatTemp 250m [deglC]
W atT emp 400m [deal]
W atT emp 500m [deal]
WwiatTemp 50m [degC]
WWatT emp 7am [dealC]

A delayed mode data validation procedure has started

Momar Workshop, Livorno, 18-19 April 2012



Celsius deg

PaU

Pylos surface water term perature 2008-2010
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Pylos deep water temperature 2003-2010

_________ Increasing T, S trend
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Present developments -
perspectives
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LLs  Present developments: the POSEIDON III

h
ik deep platform

A new Sea-bed observatory

v'Multi-node autonomous platform
(acoustic link between nodes)

v'Development of the main node
through POS-III. Upgrade of existing
platform to form a node of the
network

v'Sensors: Pressure, T, S, DO,
Turbidity, CO2, CH4, pH

v'Compatibility of hardware (cpu)
with rest of the systems

v'Modular — expandable system

Momar Workshop, Livorno, 18-19 April 2012



h%;’r Targeted applications of POSEIDON III:
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Integration of air-sea, water column and seafloor observations to address:
v'Detection & analysis of Climate Change signals & impacts
v'Deep Geophysical processes — effects of episodic events - Seismic risks

v'Gas hydrates — New energy sources

v'Deep sea biology; marine genomics




‘C\J Conclusions — perspectives

EEEEEE

v" The POSEIDON infrastructure addresses both
monitoring/operational (safety, environ. management,
sutain. exploitation) and science/research needs

v" Increasing user base - of high public interest and visibility

v" Successful partnership between public entities, academia
and private sector

v" Based on and aiming to scientific and technological
excellence

v" Contributing to global (GOQS, OceanSITES, GEO) and
European initiatives (EuroSITES, EMSO, EMODNET,
GMES)

v" Delivering valuable data to advance our understanding of
Mediterranean dynamics

Momar Workshop, Livorno, 18-19 April 2012



KmE

s Glance into the future [Integration of muItiple}

Sl Buoys platforms
(existing )
POSEIDON Researc
) _ lﬂ Vessel
Floating = Operations
Profilers < o
_ Complex
Gliders Moorings
(autonomous
vehicles)
| >

Seabed
Platforms
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