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The initial assessment and number of
marine monitoring samples
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1) Marine environmental monitoring is the basis for

environmental assessment and decision-making.

MSFD defines Good Environmental Status (GES) through

11 descriptors

2) Breakdown of sampling efforts by parameter group

within national and international programmes

(EMBLAS, State Monitoring):

* Regular sampling of biota, hydrochemistry, and
pollution in water, sediment, and organisms

* Notable decline in most categories since 2022 due to
security-related constraints on offshore operations

* Partial recovery of biological sampling observed in
2023-2025 under adaptive coastal monitoring
schemes

Policies /
Methodologies
development

Training Programs/
Capacity building and
intercomparisons




Black Sea Environmental Data Platform

(BS e-DataPlatform)

Interaction with regional data-
management infrastructures
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Platform overview

Black Sea Environmontal Data Platform
(BS e-DataPiatform)
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, Ao A e Biodiversity: Phytoplankton, Zooplankton,
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Meiobenthos, Macrophytobenthos
Eutrophication: general physico-chemical
parameters, nutrients

Contaminants: water, sediments and biota

http://blackseadb.org/login.php

>200,000 data entries Hydrography: meteorology and hydrology
(" Key facts (UkrSCES): )
e 400+ parameters The platform consolidates long-term Black Sea
e 100+ years of observations environmental data and supports MSFD-aligned
e interoperability with regional/EU data assessment, reporting and regional data exchange.
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War as a Source of CURVSCES
Environmental Pressure

hYS

/ Bombardments & \ /

Explosions

~

Infrastructure
Destruction

Sea Mines

AN

-

Industrial Fires &
Pollution

AN

Military activity generates multiple pressures affecting marine ecosystems and coastal environments



Case Study: ‘URFSCES

Kakhovka Dam Destruction

* Transport of
polluted river
water to the Black
Sea
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* Debris and
organic material

* Phytoplankton
blooms and water
guality changes

e Satellite
observations and
field monitoring
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* Toxic pollutions




Case Study:
Kerch Strait Oil Pollution

Satellite Detection

UkrSCES
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Satellite
detection of oil
spills

Spread of
pollution along
the northern
Black Sea coast

Impacts on
marine fauna



Case Study:

Kerch Strait Oil Pollution

Transport Modelling and Risk Zones
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Integrated approach: satellite + transport modelling (GNOME) to delineate risk zones and
support response




Case Study: GC-MS fingerprinting: separating residue classes

Chromatographic envelopes and diagnostic ions distinguish product families and weathering states.

Kerch Strait Oil Pollution
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Scientific caution: fingerprinting narrows plausible scenarios, but weathering and
mixing limit product-specific attribution without reference materials.

Similarity analysis and product heterogeneity

Pairwise profile correlations show which residues are similar and which likely represent independent sources/pathways.

Similarity matrix (Pearson r)
(shape across intervals)

10 Strong grouping

Some samples cluster as related weathered residual fuel-
oil-type material.

Independent signatures

Other samples are not similar to the main group,
supporting interpretation of separate product types or
pathways.

Why it matters

0.2
The coast may receive repeated deliveries and later
& remobilisation, so shoreline material should be treated as a
secondary source.
0.0




Ecosystem Risk Dynamics:

2023 Shift

Conceptual framework: risk dynamics under different process speeds

A. Slow dynamics
(low process speed)

B. Moderate dynamics
(medium process speed)

C. Fast dynamics
(high process speed)

Observed dynamics: 2011-2021 vs 2023
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» 2011-2021: trajectories cluster around a lower-risk attractor.

What the
comparison
shows

 2023: higher disturbance values and wider dispersion indicate elevated ecosystem stress.
* Risk dynamics: larger oscillations suggest reduced stability and possible regime shift.

* Interpretation: supports risk screening and response prioritisation, not legal attribution alone.
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What SAFE-BS2BKS Expected practical outputs
contributes

Capacity building adapted risk-screening approach for

. o submerged munitions
training of specialists; exchange of

Safe Actions for Environment — Baltic methods and operational

. . experience
Baltic Solutions to the Black Sea trained specialists and shared

protocols

e Baltic—Black Sea Action Plan

Why it matters for this recommendations for public authorities,

presentation monitoring institutions and
environmental responders

joint Action Plan for authorities and
monitoring institutions

» The war has increased risks from
mines, munitions, hazardous debris

and damaged coastal infrastructure. climate factor integrated into risk

* Regular offshore monitoring is e Communication and outreach assessment

cgnstralned; risk-oriented and event- clear messages for stakeholders,

triggered approaches are needed. coastal communities, protected areas . tection of mari

« Baltic practice provides tested and decision-makers stronger protection of marine

protected areas and coastal
communities

ORORORORC

tools for screening, prioritisation and
safe response.

Baltic knowledge — Black Sea application

-I'.E Scan to learn more

40

Practical response layer for environmental security and recovery planning .;IE' SAFE-BS2BKS project
information and updates

Coordinator: HELCOM — Helsinki Commission  Partners: Aarhus University - Latvian Institute of Aquatic Ecology - Ukrainian Scientific Centre of Ecology of the Sea - Institute of
Marine Biology NAS - Institute of Climate-Smart Agriculture NAAS

SAFE-BS2BKS: Safe Actions for Environment — Baltic Solutions to the Black Sea
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Conclusions

e The war has introduced new
episodic pollution pathways while
simultaneously limiting regular
marine monitoring in the Black Sea.

* Integrated evidence from field
observations, hydrochemistry,
contaminant analysis, satellite data,
oil-residue characterisation and
transport modelling is essential for
detecting and interpreting conflict-
related environmental impacts.

 The results provide a practical basis
for risk screening, scenario
narrowing, emergency response and

The Black Sea now requires not only restoration planning, but should not
environmental monitoring, but an integrated be used alone for direct legal
system of environmental security, evidence- attribution.

based assessment and long-term ecological *  Future monitoring should be event-

triggered, risk-oriented and
supported by harmonised protocols,
interoperable data systems and
sustained international cooperation.

recovery.
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Thank you for your attention!

/ Viktor Komorin \

Ukrainian Scientific Centre of

Ecology of the Sea (UkrSCES)

89 Frantsuzkyi Boulevard, Odesa
65009, Ukraine
E-mail: aceem@te.net.ua

\ Web: www.sea.gov.ua /
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