UNIVERSITATEA
MARITIMA

1. INTRODUCTION

The
of I
hal
the
rele
the
the
me
ma
eca
of t
1.1

ATOM-N 2022 "Advanced Topics in Optoelectronics, Microelectronics and Nanotechnologies”, 25-28 august 2022, Constanta

ATOM—RF 2z s
SPIE. J5riry

Asessmg the Vulnerability of Marine Ecosystems in the Context of Climate
Change

Vasilica Florentina-Aurelia 2, Panaitescu Mariana ** , Panaitescu Fanel-Viorel ?, Scupi Alexandru-Andrei P, Panaitescu Valeriu-Nicolae 2
2 Doctoral School in Energy Engineering, POLITECHNICA University, 313 Spl. Independentei, 6 Sector, ZC 060042 Bucharest, Romania;
b Dept.of Engineering Sciences in Mechanics and Environment, Maritime University, 104 Mircea cel Batran street, Constanta, ZC 900663, Romania

ATV \N(“F‘l’) TOPICS IN OP IOEIL EC TRON!(‘S MICROFLF CTITRONICS AND NANOTEC}INOLOGIFS

2 paper analyzes the tools for establishing the ecological status of marine ecosystems in the context of climate change. The novelty of the paper is the U
napping applications to obtain information on the intended study location such as: data on the physical properties of ecosystems, how many types
itats, lists of indicators and links to relevant publications and reports. The working tools are specialized programs. The results are descriptive indicators

\ted water column habitats, the number of indicators on seabed habitats, the number of indicators per habitat type for specific and non-specific taxonor
number of indicators depending on the existing pressures in the area. As a working method, we can highlight both frequently used tools (the risk mat
vulnerability) and a new tools (software) for assessing the state of the environment, which allows the assessment of the health of marine systems. T
thods used can be validated for different locations. The following were analyzed: ecosystem status characteristics, pressures and impacts, risk matrix fa

system, as well as vulnerability. The obtained results are: the descriptive indicators for Black Sea marine ecosystem, the assessment of ecological sta;
he marine ecosystem, the risk matrix and vulnerability.
.The impact of climate change on biodiversity:The Black Sea is a very well monitored aquarium but the information obtained from the monitor
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lons decreases as the depth of the sea basin increases. Research has shown that the temperature in 2019 was 4° C higher than in 2014. This has
jJative impact on wildlife. There has also been a decrease In the size of phyto biomass due to climate change. Fish species have disappeared, which \
reflected as a negative economic impact in this area, for fish farming.
Description of marine water regimes:From the studies offered by the Maritime Hydrographic Directorate of Constanta, the Constanta Port Author
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Constanta Environmental Protection Agency, the Constanta Chamber of Commerce and Industry, the Ministry of Environment, the Dobrogea-Littc
ter Directorate of Constanta, the National Agency for Mineral Resources and the National Fisheries Agency 3] information on water regimes contain
r'ine ecosystems has been established. Depending on the hydro geological and climatic conditions, in the Black Sea basin and in the coastal are
itats of community importance are developed - the marine area of the Danube Delta, Sfantu Gheorghe, the dunes from Agigea, the submerged beach
n Eforie-Nord and Eforie-Sud, marine area Capul Tuzla, Vama Veche, Costinesti, 23 August, Cap Aurora, Costinesti, 2 Mai and areas with spec
auna protection-Razim, Sinoe, Tasaul, Siutghiol, Techirghiol, Black Sea 3! .

Anthropic impact on marine ecosystems:The influence of the activities carried out in the area of marine ecosystems can be analyzed on the follow
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egories: maritime traffic activities-consisting of administrative-territorial activities, port and dam constructions, navigable signals, ferry signals-bo

ertain times of the year.

NATERIAL AND METHODOLOGY
Risk assessment In marine ecosystems
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e risk-disaster correlation:The environment is a broad concept that describes our biophysical surroundings. It includes air, water, soil, and liv
anisms such as plants and wildlife. The link between environmental risk assessment and disaster risk is system exposure, vulnerability and hazards .
Model and descriptive indicators of the good ecological status of ecosystems
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> vulnerability of the ecosystems, the descriptive indicators of the good ecological status are analyzed and the risk matrix for the affected ecosystems

Water current status
ent un

ablished.a)Vulnerability of marine ecosystems; b) Good Environmental Status of marine ecosystems GES
The risk matrix
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Choosing the location using map applications- maps (DEVOT Tools)
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scriptive indicators-Biota, Non-native species
Applications- Tools for assessing the state of the environment

The

2 DEVOTools and NEAT instruments are known. Among the tools developed, it can highlight new free software caIIed NEAT (New Envwonmental
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sessment Tool), which allows the assessment of the health of marine systems.
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. Display NEAT result as SAUs with ecosystem components calculated as  summarized values
D8-Contaminants = P Ot ety
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de area of interest (Black Sea) into smaller parts (territorial waters, contiguous zone, exclusive economic zone) using biogeographic or environmer
eria. For each area we have a NEAT value (for different number of items). Risk assessment matrix for:Soil quality, water pollution, Soil degradatis
1radat|on of natural habitats, to human components.

able 6. Risk assessment matrix for degradation of natural habitats Table 7. Risk assessment matrix for risks to human components |
[
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,ONCLUSIONS
> areas exposed to risk in the Black Sea, where the indicators that define the good ecological status have values exceeded the recommended ones, :
se delimited on the NE side of the Romanian coast (beyond Constanta- Gura Buhaz, Portita-Sfantu Gheorghe-Sulina). The global risk matrix is given
le 8. By processing the indicators, indices result, which relate to different value scales and have a standardized interpretation. The qualitat
asurement of the consequences is achieved by framing in five levels of severity (1. Insignificant: for the population, insignificant injuries; for ecosyster
ne minor adverse effects on a few species or parts of the ecosystem, short-term and reversible; socio-political, insignificant without cause for concern.;
or; 3. Moderate; 4. Major; 5. Catastrophic), an internationally accepted methodology and used in risk assessment studies.
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