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Currently, it is seen to be suitable and adequate to
measure the oceans in terms of area. But the seas are
not a flat, two-dimensional area!



The 4D Ocean – A 
dynamic environment

• „71% of the Earth is covered by
water.“ (area)

• 95% of the Earth‘s space is water
(volume)

• The ocean is not merely a surface, 
but a VOLUME representing 99% 
(1,370 million km3) of the
habitable space on the planet

• Thus, the water column is the
most abundant habitat on Earth, 
but not yet protected
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Maps taken from Bundesamt für Seeschifffahrt und 

Hydrographie (2009, 2020) 
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• Currently, MSP approaches the seas in terms of area (2D)

• Knowledge that has been gained in the past from land is
tried to transpose onto the sea, not considering the most
crucial fact that land and sea are two totally different 
environments

• Human use is spreading, not leaving space for the
environment that is to be planned

• Is this, how MSP currently approaches the seas, an 
adequate approach from a nature perspective? 



food
webs

The Cells of Ecosystem Functioning (CEF)
= adequate approach to marine protection

Biogeo-

Chemical

fluxes

Life 
cycles

• 3 key components constituting 
ecosystem functioning

• “Cells” are highly productive 
spaces in water column 

• Some spaces are highly connected 
to others: Connectivity

• Holistic concept contributing to 
EBA, GES and Natura2000
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Case-related qualitative document analysis

• Codes, deducted from CEF concept • Document analysis with Atlas.ti

• Documents of German EEZ MSP

• Draft of the MSP plan

• Stakeholder participation

• SEA

• Draft of environmental reports

• Protocol of public hearing

• Status report
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Example: Frequency of mentions on third and 
fourth dimension in all documents
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Distribution of 
CEF mentions 
in MSP plan 
(text draft)
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total: 43 mentions

biogeochemical fluxes
Gr=361;  GS=9

connectivity
Gr=1823;  GS=12

food webs
Gr=740;  GS=21

life cycles
Gr=2509;  GS=19



MSP plan in relation to the other documents
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R A U M O R D N U N G S P L A N
G R = 1 2 9 ;   G S = 1

S T A T U S B E R I C H T
G R = 5 2 1 ;   G S = 1

S T E L L U N G N A H M E N
* 2 . R U N D E

G R = 1 4 0 5 ;   G S = 6 4

S U P
G R = 1 6 7 ;   G S = 1

U M W E L T B E R I C H T
G R = 5 4 9 1 ;   G S = 2

P R O T O K O L L  1 .  E Ö T
G R = 4 8 6 ;   G S = 2

S U M M E N

FREQUENCY OF CEF MENTIONS PER DOCUMENT

biogeochemical fluxes
total hits= 595;  codes:=9

connectivity
total hits=2914;  codes=12

food webs
total hits=2820;  codes=21

life cycles
total hits=2517;  codes=19



Thank you for your attention!

11

Contact:
Josefine Gottschalk

Technische Universität Berlin
MSc. Environmental Planning

josefine.gottschalk@campus.tu-berlin.de



Literatur

Adriaenssens, Veronique, Boero, Ferdinando, De Leo, Francesco, Ingrosso, Gianmarco, Rommens, Wouter, Volckaert, A. (2018) Achieving coherent networks of marine protected areas: analysis of 
the situation in the mediterranean sea (“cohenet”).

Adriaenssens, Veronique, Boero, Ferdinando, Helena Caserman, Campostrini, Pierpaolo, Dallangelo, Chiara, De Leo, Francesco, Fraschetti, Simonetta, Gorjanc, Saso, Ingrosso, Gianmarco, 
Kyriakidou, Chara, Reizopoulou, Sofia, Rommens, Wouter, Tsangaris, Cathe, A. (2019) “RESULTS ACHIEVING COHERENT NETWORKS OF MARINE PROTECTED AREAS : Contact details,” 
(September 2018).

Areas, M. P. et al. (2016) “COHENET contract ‘ Achieving coherent networks of marine protected areas : analysis of the situation in the Mediterranean Sea .’”

Berg, T. et al. (2015) “The Marine Strategy Framework Directive and the ecosystem-based approach - pitfalls and solutions,” Marine Pollution Bulletin. Elsevier Ltd, 96(1–2), pp. 18–28. doi: 
10.1016/j.marpolbul.2015.04.050.

Boero, F. et al. (2017) “CoCoNet : TOWARDS COAST,” (May). doi: 10.2423/i22394303v6Spl.

Boero, F. et al. (2019) The Cells of Ecosystem Functioning: Towards a holistic vision of marine space. 1st ed, Advances in Marine Biology. 1st ed. Elsevier Ltd. doi: 10.1016/bs.amb.2019.03.001.

Convention on Biodiversity (2018) Aichi Biodiversity Targets. Available at: https://www.cbd.int/sp/targets/ (Accessed: January 9, 2020).

EASAC (2016) Marine sustainability in an age of changing oceans and seas, EASAC policy report. doi: 10.2760/787712.

European Union (1992) Council Directive 92/43/EEC of 21 May 1992 on the conservation of natural habitats and of wild fauna and flora [1992] OJ L206/7, Analytical Proceedings. doi: 
10.1039/AP9842100196.

European Union (2008) Directive 2008/56/EC of the European parliament and of the council of 17 June 2008 establishing a framework for community action in the field of marine environmental 
policy (Marine Strategy Framework Directive). Available at: https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:32008L0056 (Accessed: January 9, 2020).

European Union (2014) “Directive 2014/89/EU of the European Parliment and of the Council of 23 July 2014 establishing a framework for maritime spatial planning,” Offical Journal of the 
European Union, 2014(April), pp. 135–145.

Game, E. T. et al. (2009) “Pelagic protected areas: the missing dimension in ocean conservation,” Trends in Ecology and Evolution, pp. 360–369. doi: 10.1016/j.tree.2009.01.011.

Grober-Dunsmore, R. et al. (2008) “Vertical Zoning in Marine Protected Areas: Ecological Considerations for Balancing Pelagic Fishing with Conservation of Benthic Communities,” Fisheries, 
33(12), pp. 598–610. doi: 10.1577/1548-8446-33.12.598.

12



HELCOM (2016) Ecological coherence assessment of the Marine Protected Area network in the Baltic Sea. Baltic Sea Environment Proceedings No. 148. Available at: 
http://en.wikipedia.org/wiki/Marine_protected_area.

Jonathon Brennan, Clare Fitzsimmons, Tim Gray, L. R. (2014) “EU marine strategy framework directive (MSFD) and marine spatial planning (MSP): Which is the more dominant and practicable 
contributor to maritime policy in the UK?,” Marine Policy, (43), pp. 359–366.

Kelleher, G. and Kenchington, R. (1992) Guidelines for Establishing Marine Protected Areas, A Marine Conservation and Development Report. IUCN, Gland, Switzerland. doi: 
10.1017/S0376892901290304.

Long, Rachel D., Charles, Anthony, Stephenson, R. L. et al. (2015) “Key principles of marine ecosystem-based management,” Marine Policy. Elsevier Ltd, 57, pp. 53–60. doi: 
10.1016/j.marpol.2015.01.013.

O’Leary, B. C. and Roberts, C. M. (2018) “Ecological connectivity across ocean depths: Implications for protected area design,” Global Ecology and Conservation. Elsevier Ltd, 15(2018), p. e00431. 
doi: 10.1016/j.gecco.2018.e00431.

Olsen E. M., Johnson D., Weaver P., Goñi R., Ribeiro M. C., Rabaut M., Macpherson E., Pelletier D., Fonseca L., Katsanevakis S, Z. T. (2013) Achieving Ecologically Coherent MPA Networks in Europe: 
Science Needs and Priorities European Marine Board. Position Paper 18. Otsend, Belgium.

OSPAR (2018) Status Report on the OSPAR Network of Marine Protected Areas.

Portman, M. E. (2016) Environmental Planning for Oceans and Coasts: Methods, Tools, and Technologies, Geotechnologies and the Environment. doi: 10.1007/978-3-319-26971-9.

Soininen, N.,Platjouw, F. (2019) “Resilience and Adaptive Capaticy of Aquatic Environmental Law in the EU: An Evaluation and Comparison of the WFD, MSFD and MSPD,” in The Ecosystem 
Approach in Ocean Planning and Governance, pp. 16–79. doi: 10.1163/9789004389984.

Tallis, H. et al. (2010) “The many faces of ecosystem-based management: Making the process work today in real places,” Marine Policy, 34(2), pp. 340–348. doi: 10.1016/j.marpol.2009.08.003.

World Ocean Review (2010) WOR 1 - Living with the oceans. A report on the state of the world’s oceans. Available at: https://worldoceanreview.com/en/wor-1/ (Accessed: January 9, 2020).

World Ocean Review (2013) WOR 2 - Die Zukunft der Fische - die Fischerei der Zukunft. Available at: https://worldoceanreview.com/de/.wor-2/ (Accessed: January 9, 2020).

World Ocean Review (2014) WOR 3 - Marine Resources – Opportunities and Risks. Available at: https://worldoceanreview.com/en/wor-3/ (Accessed: January 9, 2020).

World Ocean Review (2015) WOR 4 - Der nachhaltige Umgang mit unseren Meeren – von der Idee zur Strategie. Available at: https://worldoceanreview.com/de/wor-4/ (Accessed: January 9, 2020).

World Ocean Review (2017) WOR 5 - Coasts – A Vital Habitat Under Pressure. Available at: https://worldoceanreview.com/en/wor-5/ (Accessed: January 9, 2020).

WWF (2019) Protecting Our Ocean: Europe’s challenges to meet the 2020 deadlines | WWF. Available at: https://wwf.panda.org/knowledge_hub/all_publications/?352798/Protecting-Our-Ocean-
Europes-challenges-to-meet-the-2020-deadlines (Accessed: January 9, 2020).

13


