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Designation and Management of 
Marine Reserve Networks (DEMARN) 

• Part I ̶ ̶   Spatial analysis and characterization 
of MPAs of the Mediterranean Sea 

• Part II ̶ ̶   Relationship between “conservation 
identity” and propensity for marine 
conservation 

• Part III ̶ ̶   Use of the decision support tools 
(DST) for MPA management and zoning 



Part I 
 

How can the spatial distribution be 
characterized in terms of: 

    ̶ ̶   countries, eco-regions, jurisdictions 

 ̶ ̶   levels of governance, IUCN protection 
 categories, protection levels 

 ̶ ̶   areas of intense human impact and 
activity 
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What is an MPA? How many are there? 

Study Sponsors/source No. of MPAs 

Coll et al. 2011 Institut de Ciències del Mar, Spain 105 

Abdulla et al. 2008 IUCN, WWF, MedPAN 94 

Mouillot et al. 2011 Université Montpellier, France 100 

Brouquere 2005 IUCN Centre for Mediterranean Cooperation 120 (W. Med.  
only) 

PART I – Spatial Analysis 



Marine News - IUCN Global Marine and Polar 
Programme Newsletter 2010-2011 

 
“According to the last report 
from the Regional Activity 
Centre for Specially 
Protected Areas (SPAs) there 
are over 750 SPAs in the 
Mediterranean, covering 
144,000 km2. “ 



The Network of Managers of Marine Protected Areas in the 
Mediterranean (MEDPAN) 
A Database of the World's Marine Protected Areas 
World Database on Protected Areas 
World Wildlife Fund 
National Oceanic and Atmospheric Administration, USA 
International Union for Conservation of Nature 
Regional Activity Center for Specially Protected Areas 
International Partnership of Science 
Marine Protected Areas as Tools for Fisheries Management and 
Conservation 

Sources of Information 

 



Portman, M. E., Nathan, D., Levin, N. (in print) From the Levant to Gibraltar: A Regional 
Perspective for Marine Conservation in the Mediterranean Sea, Ambio  ̶ ̶   Journal of 

the Human Environment.  

MEOW, a nested system of 12 realms, 62 provinces, 
and 232 ecoregions 
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Ecoregions from:  
Spalding, M. D., et al. (2007). 
"Marine Ecoregions of the 
World: A Bioregionalization of 
Coastal and Shelf Areas." 
Bioscience 57(7): 573-583. 



Human Activities Models 
• Sanderson et al. (2002)’s proxies: human population distribution, 

urban areas, roads, navigable rivers, and agricultural land uses; 
Combined influence is normalized by global biomes  - impact scores 
(HF) (WCS 2011).  

• Standardized and combined with marine layer, 1 km2 cells. 

• Halpern  et al. (2008) used expert opinion to rate the impact of 
marine uses (fishing, mining, etc) on marine ecosystems. 

 

 



Survey Results 

Spatial distribution can be generalized thus:  
 Most MPAs are near shores; 94% are within territorial waters 
 Most are small 40% < 100 sq km; 30% < 10 sq km 
 Most of  listed as level IV of the IUCN protection categories  
 The average distance between MPAs: 50 km 

 
 

 

Spatial Extents: 
 16% (19 of 117): more terrestrial than marine area 
 13% < 1 sq km.; 15% have a marine areas < 1 sq km 

In some countries there seems to be preference 
for proximity of MPAs to high human impact areas 
more than others. 



PART II – Conservation Identity  
and  

Propensity For  
Marine Conservation  



Independent Variables –  
Country Identity 

HUMAN IMPACTS  
Terrestrial impact average for the country 50 buffer 
Marine impact average for the territorial Sea 
Marine impact average of area within EEZ 
Combined marine and terrestrial human impact level 
 

CONSERVATION CHARACTERISTICS 
•Number of non-M protected areas in 
country 
•Country non-M Protected area total 
•Average MPA size in country  
•Country MPA marine area vs. country 
MPA terrestrial area country 
•Country MPA area total (marine + 
terrestrial) 
•Length of coast 
 

ECONOMIC 
•Country GDP 
•Country Fishing Activity ̶ ̶   tonnage, fleet 
•Country Income from fishing activity in 
dollars/euros 



Dependent Variable  
Average MPA protection level 

CORE 
All consumptive uses  (CUs) 
Any non-consumptive uses 
(NCUs) 

Graded protection 
level 

All CUs 

All NCUs 

BUFFER 

PERIPHERY 

All CUs 

All NCUs 



MPA Protection Level Grade 
(Dependent variable- country score) 

  Prohibited (%)* 

Allowed but regulated 

(%)* 

Core     

All Consumptive Use 66 (97)  14 (21) 

Any Non-Consumptive Use 47 (69) 67 (99) 

Buffer     

All Consumptive Use 51 (98) 48 (86) 

Any Non-Consumptive Use 13 (25) 54 (96) 

Periphery     

All Consumptive Use 29 (97) 37 (93) 

Non-Consumptive Use   5 (17) 36 (90) 



Contribution 

• Discover whether certain Med countries have 
a tendency towards  marine conservation and 
if so,why? 

• To examine whether a marine conservation 
tendency is significantly different one for land 
conservation 

• Identifying areas where establishing effective  
protected areas will be most likely when 
priorities include feasibility 



Four new MPAS  
PART III- Use of Decision Support 

Tools for the Improved 
Management of MPAs in Israel 

 
 

 
MARXAN – uses an algorithm for 
determining optimal spatial 
conservation solution under 
identified constraints.  
 
DEFINITE ™ - uses multi-criteria 
analysis which seeks to determine 
an optimal spatial layout based by 
combining physical attributes with 
stakeholder preferences for uses 
 
 



Rosh Ha Nikra – Advanced Detailed 
Planning (Zoning)  



Rosh Ha Nikra Marine Reserve  
Detailed “City” Plan 



demarn.net.technion.ac.il 
 
 


