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Halpern, B. S. et al. Spatial and temporal changes in cumulative human impacts on the world’s ocean

Nearly the entire ocean (97.7%) is affected by multiple stressors



Boonstra, et al 2015. What are the major global threats and impacts in marine environments?

Human pressures on the ocean are thought to be increasing globally, yet we know little about their patterns of cumulative 
change, which pressures are most responsible for change, and which places are experiencing the greatest increases



Major research objective

❖Describe temporal and spatial trends

of changes in human activities in

Mediterranean Sea in various spatial

and temporal levels.

❖Identifying the factors that affect the

spatial and temporal distribution of

human activities in the Mediterranean

Sea.



Changes in population density

HYDE - Netherlands Environmental Assessment Agency.



Fishery (world)

Depth

Length

Weight

Price $

Sethi et al, 2010. Global fishery development patterns are driven by profit but not trophic level.
www.pnas.org/cgi/doi/10.1073/pnas.1003236107 PNA



MPA – marine protected area
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Shipping and alien species

Human activities, such as shipping, aquaculture, and the opening 
of the Suez Canal, have led to the introduction of nearly

1000 alien species into the Mediterranean Sea

Katsanevakis S, et al (2014). Invading the Mediterranean Sea: biodiversity patterns shaped by human activities



Oceanographic variables 1950-2018 
(http://www.copernicus.eu)
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Spatial distribution of cumulative impacts to marine 
ecosystems of the Mediterranean 2013

Micheli F, Halpern BS, Walbridge S, Ciriaco S, Ferretti F, Fraschetti S, et al. (2013) Cumulative Human Impacts on Mediterranean and Black Sea Marine Ecosystems: 
Assessing Current Pressures and Opportunities. PLoS ONE 8(12): e79889

Highly 
impacted 

areas

Low 
impacted 

areas



Katsanevakis, S. et al. (2015). Marine conservation challenges in an era of economic crisis and geopolitical instability: The case of the Mediterranean Sea.

Is there a consensus regarding the division

of sea areas among 22 Mediterranean countries?

Highly 
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Micheli F, et al. (2013). Cumulative Human Impacts on Mediterranean and Black Sea Marine Ecosystems: Assessing Current Pressures and Opportunities.



Preliminary Results



Nighttime Lights
temporal analysis



Oil Spill 1977-2017 (REMPEC)



Oil spills accidents in Mediterranean 
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Depth epicenter of spill event
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Oil spill accidents



Spills location hot spot analysis 



Spills location hot spot analysis (by year)



Oil spills Spearmen Correlation

-0.30

-0.20

-0.10

0.00

0.10

0.20

0.30

0.40

0.50

0.60

m
o

d
er

at
e 

in
cr

ea
si

n
g

w
ea

k
 

in
cr

ea
si

n
g

N
o

 s
ig

n
if

ic
an

t 
ch

an
g

e



Semion.polinov@gmail.com

Thank you for attention

mailto:Semion.polinov@gmail.com

