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Why study hypoxia?
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....HYPOX introduction www.hypox.net

hypoxia, eutrophication & global warming

high nutrient supply warming of surface waters
Increased primary production reduced O, solubility and
and organic matter supply to deep waters
AR enhanced stratification
high remineralization and reduced vertical
rates and O, demand mixing
anaerobic processes Increased metabolic
and release of | rates and
greenhouse gases O, demand

warming changes in wind

fields and wind-
driven mixing

nutrient release
from anoxic sediments
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HYPOX objectives

=conducting O, monitoring pilot studies In
diverse ecosystems

e|nvestigating fundamentals of hypoxia
causes and consequences
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Content missing in this presentation

etargeted field campaigns to understand
hypoxXia causes and consequences

e|nvestigations of past hypoxia

eassessment of hypoxia impacts on
ecosystems

<technical developments
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/nstead. ..
eintroduction to HYPOX monitoring sites

esome information on HYPOX strategies
(monitoring, modeling, dissemination)
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....... deep sea observa

Introduction to HYPOX monitoring sites

www.hypox.net
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Site classification
Open / coastal seas

www.hypoxXx.net




....HYPOX site introduction
Site classification
Land-locked waterbodies

www.hypoxXx.net
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Restricted lateral exchange: i
Hypoxia in fjord like systems. i

www.hypoxXx.net
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Stratification reduces vertical exchange:
Hypoxia at chemoclines of aneXic.basins
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Global change impacts on deep water
formation and winter turnoveri‘O..decline
: »

In lakes and the open ocear
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Eutrophication-boosted O, demand:
Seasonal hypoxia in coastal wa
»
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How HYPOX works:
an overview of approaches and
achievements based on examples
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Adjusting monitoring strategies to site
characteristics
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Drifting observatories: when ship traffic
and infrastructure impede moorings

Black Sea

photo: M. Busack
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Drifting observatories: when ship traffic
and infrastructure impede moorings

Black Sea

_ Black Sea

photo: M. Busack
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Drifting observatories: when ship traffic
and infrastructure impede moorings

Black Sea
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E. Stanev HZG & A. Boetius MPI, unpublished data
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Drifting observatories: when ship traffic
and infrastructure impede moorings

Black Sea
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Short / medium term moorings:
during or between consecutive cruises


Presenter
Presentation Notes
get example recording from INGV
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Short / medium term moorings:

during or between consecutive cruises
Example: Katakolo Bay, Greece

Image & photograph courtesy of G. Etiope & G. Marinaro INGV
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YPOX activity examples www.hypoxXx.net

Short / medium term moorings:
during or between consecutive cruises
Example: Katakolo Bay, Greece
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Long term / cabeled moorings:
at accessible & established sites

Koljoe Fjord

Loch Etive
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Long term / cabeled moorings:
at accessible & established sites

Seaguard with 20 m string deploved by GU in By and Havsiens fjorden,
November 2009, Measures: Currents al one level, Water level, Cond/Sal a1 4
levels, O2 at 3 levels and Temp at 8 levels. Empty space for |1 additional
sensors. Aulonomy about | year with internal battery at 20 mun intervals

Photo: P. Hall, UGOT




N ‘H ten’
...HYPOX activity examples deael,ﬁssgeaar ggsewatnw www.hypox.net

Long term / cabeled moorings:
at accessible & established sites
Example: Havstensfjord near Koljoe Fjord

03 Nov 2009 - 12 Apr 2010, Havstensfjord, 24-m site,
Seaguard with 20-m line, sensor data and SMHI observations
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P. Hall, M. Kononets, A. Tengberg, UGOT, unpublished data
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Covering different aspects of hypoxia
causes and conseguences
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Watercolumn hypoxia: chemocline
structure, dynamics and processes

Gotland Basin

Swiss Lakes

Crimean Shelf

Bosporus
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Watercolumn hypoxia: chemocline
structure, dynamics and processes
Example: Gotland Basin
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Watercolumn hypoxia: chemocline
structure, dynamics and processes
Example: Gotland Basin
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R. Prien, IOW, unpublished data
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Watercolumn hypoxia: chemocline
structure, dynamics and processes
Example: Lake Zug, Switzerland
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Bottom water hypoxia: oxygen dynamics
& benthic community response

_ Crimean Shelf
Romanian Shelf

Bosporus
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Presentation Notes
ask permission from Nelli
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Bottom water hypoxia: oxygen dynamics
& benthic community response
Example: Crimean Shelf

*| Crimea |l

33333 1
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_Crimean Shelf
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Bottom water hypoxia: oxygen dynamics
& benthic community response

Example: Crimean Shelf
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Monitoring hypoxia hot spots

Romanian Shelf

lonian Sea
lagoons & embayments
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Presentation Notes
check whether there is ‚nice‘ images with fish mass mortalities

ask Jana for permission to show data plot she sent for the poster
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YPOX activity examples

Monitoring hypoxia hot spots
Example: Romanian Shelf

www.hypoxXx.net
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Monitoring hypoxia hot spots
Example: Romanian Shelf

Photo A. Teaca, GeoEcoMar
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Modeling iIn HYPOX: hypoxia development
and ecosystem response

Koljoe Fjord

Loch Etive Gotland Basin

Eckernfoerde Bay

Swiss Lakes

Crimean Shelf
Romanian Shelf

Black Sea

Bosporus

lonian Sea
lagoons & embayments
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Numerical models: turning observations
Into predictions & generalizations

Koljoe Fjord

Loch Etive

Eckernfoerde Bay

Black Sea
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Numerical models: turning observations
Into predictions & generalizations
Example: Loch Etive (observatory)

Autonomous mooring Cabled observatory mooring

(Airds Bay) Bonawe sill (Bonawe Deep)
) )

Surface (2-3 m?\ﬁ/CTD, DO I ~14m
CTD, DO, current Surface (15 m)

Bottom (=70 m)

Subsurface
cdata cable
(~1200 m)

Bottom (~125m) !

-----------

Schematic: H. Stahl, SAMS
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Numerical models: turning observations
Into predictions & generalizations
Example: Loch Etive (observations)
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Loch Etive Cabled Observatory online data, courtesy of H. Stahl, SAMS
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Numerical models: turning observations
Into predictions & generalizations
Example: Loch Etive (modeling domain)

34 /o

Graph: Dmitry Aleynik, SAMS
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Numerical models: turning observations
Into predictions & generalizations
Example: Loch Etive (modeling results)

T T T
L N s | ——Cnode =0001 Y
N e y Yoty JY O tnode=1817 |]
[ 1[4 ] i -
R L? W
- w ¥, ¥/ —
| 1 | 1 | 1 | 1 | 1 | 1 | 1 1 1 M| 1
01,00 0101 0102 0103 0104 0105 01,06 0107 0108 0109 01410

100101-0000 tide etivel3 o

FVCOM run with unstructured grid. Courtesy of D. Aleynik, SAMS
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Conceptual models:
ecosystem response to hypoxia
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Conceptual models:
ecosystem response to hypoxia

Impact Responses
State Drivers
“DPSIR /
assessment Pressures
framework”

Scheme: J. Friedrich, AWI
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Conceptual models:
ecosystem response to hypoxia

hypoxXxia
yP ecosystem

occurrence _
' decline
t hied fertilizer
eus;g&r:]e application
“DPSIR /
assessment nutrient
. runoff

framework

Scheme: J. Friedrich, AWI
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Conceptual models:

ecosystem response to hypoxia

Example: Sevastopol Bay

Inner Sevastopol Bay (Black Sea)

geographic setting
limited exchange
between the open sea

industrial production

m v
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Dissemination of results
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www.hypoxXx.net

Open access archiving: data publishing
network “Pangaea” (www.pangaea.de)
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Improved usability and advanced options:
hypox data portal (www.hypox.net)

Home Contact Imprint

“n situ monitoring of oxygen depletion in
_oxic ecosystems of coastal and
.0 ieas, anl land-locked water bodies,

Land-locked
Water Bodies

Latitude: 43.240935 Loch Etive
Longitude: 33.771973

Shelf and

Open Seas Black Sea

Black Sea

North-western Upper basin

The Black Seais a 0.46 milion km# large Lower basin
semi-enclosed brackish sea with a maximum Swedish Fjord
2 depth of 2250 m, Via the Sea of Marmara, the Koljé Fiord
Black Sea is connected to the Mediterranean 3
through the Straits of Bosporus and Dardanelles.
A limited exchange with the Mediterranean due Ionian Sea

to the shallow sill depths of the Bosporus and lagoons and
Dardanelles straits (35 and 65 m, respectively) embayments
and a substantial freshw ater input, mainly Messolonaghi-
through the Danube, Dniestro and Dhipro .. Aetoliko Lagoon
more Complex

Hawstensfjord

Amvrakikos Gulf
Katakolo bay
| Swiss lakes

Bosporus Region | Archived data: Lake Lugano
_ake Lug

Baltic Sea Click here for more data... i
Lake Zurich

Gotland Deep

3 1. Secrieru, Dan & Sorin, Balan {2010): Lake Rotsee
North Atlantic - It = " ~riise MMNET =
Arctic Ocean GE BRI S
transition / Fram %, e : 52
Strait xygen data during Mare cruise MMgd =¥
3.
ring Mare Cruise
4, & an (2010):
u ography an xygen data during Mare Nigrdm cruise
3, s, Moritz (201
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Improved usability and advanced options:
hypox data portal (www.hypox.net)

Home Contact Imprint

Portal Home | Hypox Sites | Data Catalogue
Secrieru & Sorin (2010): Physical oceanography and oxygen data during Mare
Nigrum cruise MN87 (14261 datapoints)
— Chart:
450
Dzavgen [pmaldl]
400
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— Options
X-axis parameters
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@ DEPTH, water [m]
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Adding to the global system of systems:

Implementation in GEOSS

THE GLOBAL EARTH OBSERVATION
SYSTEM OF SYSTEMS
@Heallh
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0 Water )
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Adding to the global system of systems:
Implementation in GEOSS

s GROUP ON
EARTH OBSERVATIONS Feedback for this page

Back GEOSE Registry Publication Portal
GEOSS Service Instance Details

Service Basic Information

Component Id: urn:uuid: 2549bbf7-0eB2-429b-bec7-afE7e 1b04218 (click to see Companent details)
Service Id: Lrn:uuid;Se3cez4e-4434-4781-bdBe-he7a22dfass2
MNarme: HYPOX GEORSS
Abbreviation: HYFOX GEQRSS
Description: HYFOX GEQRSS: New data from the HYPOX Project: Presentation of oxygen monitoring data recorded in freshwater and
oceans
Information LRL: winn Ry pos net
Interface URL: http: Aweww . pangaea.deftocls/latest-datasets res?q=project¥2ahypox
Service Contact Information
Contact Name: Robert Huber
Contact Email: rhuber@wdc-rmare. arg
Service Time Period of Information Content
Begin Date: Indefinite Start
End Cate: angoing
Suppaortive Information: Data Format
s issaﬁ:zl);&rrangement S Geospatial extensions for RSS and Atom
Suppaortive Information: Communications and Telecommunications
i Standard (click to view details): Hypertext Transfer Protocol (HTTP), Wersion 1.1

Date and Time of Last Update
2010-05-26T15:05: 262

Approval Status
FEMNGIMG




www.hypoxXx.net
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