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The Black Sea is a unique basin, rich in biodiversity, productivity 
and heritage, but also where an exceptional combination of natural 

and human stressors co-occurs (www.blacksea-cbc.net).

Background

 Black Sea coasts comprise critical monospecific/mixed phytobenthic
communities (seagrasses, macroalgal forests, coralligenous) (EU
Habitat Directive, 92/43/EEC).

 Seagrass meadows, which are the primary producers of coastal
ecosystems, are unique ecosystems with high capacity to store organic
carbon «blue carbon» notably in the rhizomes, roots and sediment).

 Conservation of these ecosystems is an important tool for climate
change limitation.

http://www.blacksea-cbc.net/
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Objectives
Activity  1.8 Assessing benthic habitats health in relation to

environmental conditions and human impacts

⮚ Exploring the benefits of non-destructive technology to quantify phytobenthic
distribution and seagrass habitats.

⮚ Adapting the «coastal ecosystem monitoring» methods used in the 
Mediterranean (in accordance with the Marine Strategy Framework Directive) to the 
Black Sea Basin. 

⮚ Assessing the ecosystem status using the marine data collected.
⮚ Evaluating the benthic habitat health in relation to environmental conditions and

human impacts
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⮚ Monitoring the macrophytic
communities by ROV (non-
destructive and no-time consuming)
in the pilot sites.

⮚ Measurement of the main physico-
chemical parameters of seawater:
temperature-salinity-pH-
onductivity- dissolved oxygen-

turbidity

⮚ Estimation of macrophytic cover
(%) through photoquadratic vertical
projection (20x20 cm) in a standart
depth.

Methodology followed during the field study
the Istanbul Strait – June 2025
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 Assessment of the macrphytic composition
by extracting the frame images from the ROV
videos.

-Aerial imageries of Google Earth Pro
-Coordinates
-Photogrammetric images: upper&lower limit

depth with habitat type

Linear pathern / Square
pathern

Methodology followed during the data processing
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ROV Imagery & Data Labeling for Benthic 
Habitat Classification

 Coordinates
 Photogrammetric images: upper&lower limit depth
 Image labeling from videos for habitat type and marine litter

-
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Integration of collected data to ArcGIS for Mapping.
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 Calculation of the Ecological Evaluation Index (EEI) after sorting and estimating the cover of
ecological status groups (ESGs).

Methodology followed during the data processing

Ground-truthing step
Quadrat-based field observations
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Methodological Basis:      
 Adapts diver-based ecological indices into an ROV-based operational monitoring framework
 Depth gradient & lower depth limit as primary reference
 Transect-based habitat labeling (Zostera meadows / foliose algae / filamentous algae) 
 Video-derived semi-quantitative scoring

Preliminary Approach:
ROV-Based Seagrass Status Index (ROV-SSI)
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0 1 2 3

Meadow
cover

0-25% 26-50% 51-75% 76-100%

Meadow
Continuity Absent Patchy Semi-continuous Continuous/dens

e

Lower Limit
Clear regression

Fragmented/
unstable
boundary

Stable and
continuous Expanding

Epiphytes / 
Opportunisti
c

Dense 
filamentous leafy

dominance
High Moderate Low

Sediment 
Stability

Highly unstable
-Extensive
rhizome exposure
-Strong mat 
erosion
-Disturbed
sediment

Unstable
-Clear rhizome
exposure
-Moderate erosion
-Partially disturbed
sediment

Moderatelly
stable

-Limited rhizome
exposure
-Low erosion
-Mostly stable
sediment

Stable
-Rhizomes burried
-No erosion
-Compact 
sediment
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Total Score (0–15)

SSI %=Total Score x 15/100

• SSI=∑ (Scorei×Weighti)  -- weight 1 aldım??
• SSI%​=(Toplam Skor​/Max skor) X 100
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Quality
scores

SSI Ecologic
al Status
Classifica

tion
0-3 Sayı Bad

3-6 Sayı Poor

6-9 Sayı Moderate

9-12 Sayı Good

12-15 Sayı High

Preliminary Approach: Calculation
ROV-Based Seagrass Status Index (ROV-SSI)
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Thank you
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Urban 
(% landuse)

Agricultural
(% landuse)

Industrial
(% landuse)

Riverine
(mean salinity) Score Coastline morphology Correction factor

< 10 % < 10 % > 37.5 0 Concave 1,25
< 33 % 10 – 40 % > 10 % 34.5 - 37.5 1 Convex 0,75

33 - 66 % > 40 % < 34.5 2 Straight 1
> 66 % 3

LUSI = (urban score + agricultural score + industrial score + riverine score) × coastline
correction factor

 Evaluation of the relations between
the ecological status of phytobenthic communities (EEI) & the anthropization level (LUSI).

Methodology followed during the data processing
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