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THE DYNAMICS OF OFFSHORE RENEWABLE ENERGY IN THE EUROPEAN 

NEARSHORE IN THE CONTEXT OF THE CLIMATE CHANGE. 

Eugen Rusu1, Liliana Rusu1 

1 “Dunarea de Jos” University of Galati, 111 Domneasca St., 80008 Galati, Romania  

e-mail: erusu@ugal.ro 

 

The higher dynamics of the climate change becomes obvious in the last decades and there is enough 

evidence that the accelerated economic development of the last century, and especially the high 

energy demand and production, influences this dynamics. In this context, the European Green 

Deal draws an ambitious roadmap towards a low carbon future and on a sustainable development 

based on clean and renewable energy sources. From this perspective, a special attention is paid to 

the offshore renewable energy (ORE) sector. ORE is abundant and its effective extraction may 

represent one of the most significant technological challenges of the 21st century. Motivated by the 

above reasons, the objective of the present work is to analyze the ORE potential in the coastal 

environment of Europe. The emphasis is given to the offshore wind, which represents already 

certitude in the Baltic and North Seas and a rapid extension is also expected in the Mediterranean 

and the Black Seas. The analysis of the wind energy potential along the entire European nearshore 

is made based on data from the European Centre for Medium-Range Weather Forecast considering 

the last three decades. Furthermore, an analysis of the future expected wind data is also carried 

out considering the results provided by the Regional Climate Models until the end of the 21st 

century under various RCP (acronym from Representative Concentration Pathway) scenarios. 

Finally, the synergy between the wind power and other offshore renewable energy resources is also 

discussed. This concerns especially the wave and solar energy. The work is still ongoing and the 

future dynamics of the resources is going to be evaluated considering also the SSP (acronym from 

Shared Socioeconomic Pathway) scenarios.  
 
Acknowledgements. 
This work was carried out in the framework of the research project CLIMEWAR (CLimate change IMpact Evaluation on 

future WAve conditions at Regional scale for the Black and Mediterranean seas marine system), supported by a grant of 

the Ministry of Research, Innovation and Digitization, CNCS - UEFISCDI, project number PN-III-P4-PCE-2021-0015, 

within PNCDI III. 

References: 

1. Onea F, Rusu E, Rusu L., (2021): Assessment of the Offshore Wind Energy Potential in the Romanian Exclusive Economic 

Zone. Journal of Marine Science and Engineering. 2021; 9(5):531.  

2. Onea, F.; Rusu, E., (2022): An Evaluation of Marine Renewable Energy Resources Complementarity in the Portuguese 

Nearshore. J. Mar. Sci. Eng. 2022, 10, 1901.  

3. Onea, F., Rusu, E., (2022): A Spatial Analysis of the Offshore Wind Energy Potential Related to the Mediterranean 

Islands, Energy Reports 2022, Vol 8/S16, pp 99-105; https://authors.elsevier.com/sd/article/S2352484722021849  

4. Raileanu, A., Onea, F., Rusu, E., (2020): An Overview of the Expected Shoreline Impact of the Marine Energy Farms 

Operating in Different Coastal Environments. JMSE. 8, 228 (2020).  

5. Ruiz, A., Onea, F., Rusu, E, (2020): Study Concerning the Expected Dynamics of the Wind Energy Resources in the 

Iberian Nearshore, Energies 2020, 13(18), 4832.  

6. Rusu E, Onea F., (2016): Estimation of the wave energy conversion efficiency in the Atlantic Ocean close to the European 

islands. Renew Energy 2016, 85, 687-703,  

7. Rusu, E., (2020): An evaluation of the wind energy dynamics in the Baltic Sea, past and future projections, Renewable 

Energy, 160, 350-362.  

8. Rusu E., Rusu L., (2021): An evaluation of the wave energy resources in the proximity of the wind farms operating in the 

North Sea, Energy Reports, 7 (2021), pp. 19-27.  

9. Rusu E. (2022): Marine Renewable Energy: An Important Direction in Taking the Green Road towards a Low Carbon 

Future. Energies. 2022; 15(15): 5480  

10.Rusu, E., 2022: Assessment of the wind power dynamics in the North Sea  under climate change conditions, Renewable 

Energy 196, August 2022, Pages 466-475.  

11.Rusu, E. (2023): Harvesting Offshore Renewable Energy an Important Challenge for the European Coastal 

Environment. Sustainable Marine Structures, Vol 5 (1), 822,  

12.Rusu E., (2023): The expected wind power dynamics in the Mediterranean Sea considering different climate change 

scenarios, accepted for presentation at the 18th Conference on Sustainable Development of Energy, Water and 

Environment Systems (SDEWES), 24-29 September 2023, Dubrovnik, Croatia. 

 



 

ENVIROCLIM-2 

Modern approaches of the environment-climate change feedback 

SEP 20-23, 2023, GALATI, ROMANIA  

Book of Abstracts  

 
 

4 
 

MULTI-UTILITY APPROACHES ON THE EVALUATION OF THE CARBON 

FOOTPRINT OF URBAN AGGLOMERATIONS: CASE STUDY ON 

CONSTANTA MUNICIPALITY 

Valică Andreea1, Eden Mamut1 

1”Ovidius” University of Constanț a, Romania 

e-mail: valica.andreea@yahoo.com,  emamut@univ-ovidius.ro 

 

In a context when the total energy consumption of the world is growing by 3.2% annually, using 

the natural resources with a very low efficiency and the release of pollutants at all phases of the 

lifecycle from energy production and distribution to the end-use, the interest for improving energy 

efficiency, for using sustainable energy sourcesand for the more effective management of energy, 

is becoming central in the society. 

On other side, the fight against climate change calls for an urgent reduction of CO2 emissions. In 

this context, cities are responsible for 75% of the global release of CO2 to the atmosphere. 

In the process of Green Energy Transition there is an increasing interest of local authorities to 

encourage and promote solutions integrating renewable energy sources in the energy mix of the 

city. In the City of Constanta there are several projects for upgrading the infrastructure for energy 

utilities dedicated to the residential sector in different phases of implementation and most of them 

are motivated by the need for the reduction of the costs of utilities for the end-users and the 

reduction of the environmental impact. 

The approach that has been developed for a quantitative analysis of the Carbon footprint of an 

urban agglomeration consists on taking into consideration the main energy utilities as electric, 

gas, thermal, fuels for energy and transportation. 

A case study has been carried out for the Municipality of Constanta and the data sets have been 

used for the computation of the Carbon footprint of the energy utilities of the city. 

There were evaluated the renewable energy sources from the region and their potential to 

contribute to the reduction of the GHG. 

Alternative strategies and scenarios for the integration of the renewable energy sources in different 

rates, time periods for transition, and costs have been evaluated. 

A special attention has been given to the intermittence of the renewable energy sources as solar 

and wind and there were defined possible solutions to overcome the consequences on energy 

security and safety of the municipal community. 
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CASE STUDY ON AIR QUALITY IN IASI CITY, ROMANIA  
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Climate change is currently one of the most serious global problems, being closely related to air 

quality, which, among other factors, depends to a large extent on the weather. At the same time, 

the quality and well-being of human life is also influenced, all the changes and phenomena 

produced by global warming and air pollution leading to certain health risks. Thus, air pollutants, 

depending on the concentrations in which they are found, present a certain degree of toxicity, with 

either acute or chronic implications on human health. In recent years, there has been an increase 

in people with cancer, lung, heart or psychological diseases, especially in areas with a high degree 

of air pollution and a predominantly sedentary lifestyle. Therefore, there is a need for permanent 

monitoring of climate changes and environmental factors. In this sense, at the level of the city of 

Iasi in Romania, we studied the evolution of air quality over the last 12 years, more precisely from 

2011 to 2022, considering 3 pollutants found in different forms: dust (PM2.5), heavy metal (arsenic) 

and a gas (carbon monoxide), whose concentrations were selected from the data provided by 3 air 

quality monitoring stations, finally applying the human health risk index, according to the USEPA 

method. The results highlighted risks for the vulnerable categories (children and the elderly), for 

children even obtaining triple values compared to those in the case of adults. Among the 3 

pollutants, PM2.5 presents the greatest risk for the mentioned categories, the concentrations 

recorded during the 12 years being varied, but remaining above the alert threshold level. If global 

warming continues to increase, climate change is expected to produce an increasingly threatening 

negative impact, having severe effects on nature and people. With all this in mind, it is necessary 

to monitor all changes produced in the environment because climate changes, quality of life, well-

being and air quality are in a close relationship, having an influence one on another.  
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In this study, we focus on isolating and quantifying the influence of Pacific climate modes on total 

cloud cover (TCC) variability. Employing reliable satellite observations and state-of-the-art 

reanalysis outputs spanning the period from 1979 to 2020, we investigate the two primary modes 

of annual TCC variability, which exhibit significant loadings over the Pacific basin and account for 

the majority of variance in satellite TCC data. We observe that both Eastern Pacific (EP) El Niño  

-Southern Oscillation (ENSO) and the Central Pacific (CP) ENSO climate modes significantly 

influence TCC variability. Moreover, their impact is amplified by two positive feedback 

mechanisms. These findings could provide insights for future model investigations, enabling more 

accurate projections of coupled TCC-SST variability responses to the CP and EP ENSO. 
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A new cloud remote sensing station has been set up last year in Galati, SE of Romania, part of the 

REXDAN – UGAL research center, aiming at being part of the ACTRIS European Infrastructure 

that observes clouds, aerosols and atmospheric trace gases. The station is equipped with three 

instruments, which started to work synergistically as a cloud observation platform in the beginning 

of February 2022: cloud radar, multichannel microwave radiometer and ceilometer. Data from this 

new cloud monitoring station is fed to CLOUDNET. We present here observations of clouds, 

vertical temperature profiles, boundary layer, acquired with these new instruments for one year, 

i.e. between 1.03.2022 and 1.03.2023. We also investigate how these compare to model prediction 

of vertical distribution of clouds. 
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Particulate matter (PM) is a mixture of particles, including black carbon (BC) which has been 

associated with detrimental health effects and significant warming effects (Elderbrock et al., 2023). 

This paper presents  results of a 3-years campaign in a peri-urban area. The measurements of PM, 

including black and total carbon, were conducted using in-situ methods between 2020 to 2022 at 

the RADO Bucharest site in Măgurele, Romania. For PM mass concentrations across three 

fractions, the Environmental Dust Monitor EDM 180 instrument was utilized, following the 

EN12341:2014 European Standards. Additionally, measurements of black carbon and total carbon 

concentrations within the PM10 fraction were obtained using a TCA08 Total Carbon Analyzer 

(data for 2022 only) and an AE33 Aethalometer. The collected data underwent filtration and 

analysis using dedicated software, including the openair package tool, which is designed for air 

quality data studies (Carslaw and Beevers, 2013). BC and PM fractions retrieved suggest higher 

loadings during colder months and lower values in April-May. 
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High concentrations of particulate matter, including nanoparticles, pose health risks, as 

highlighted by Zereini (2010). Bucharest, Romania, with a population of 2.1 million and surface of 

240 km2 (INSSE, 2023), faces considerable air pollution, notably PM and gases high levels. This 

paper presents preliminary results of the RI-URBANS campaign organized in Bucharest Jan.-Feb. 

2023. Mobile monitoring was made for ultrafine particles, particulate matter (PM10, PM2.5, PM1), 

and gases (NO2), covering 100 km route, across diverse urban environment: rush hours, main 

roads, residential, industrial areas. Data were collected with two instruments: Naneos Partector 

2, a nano-particle counter and Soarability Sniffer 4D V2, a particle and gaze counter. The analyzed 
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data provides results about: sources, population exposure along roads, variances attributed to 

traffic, and north-south disparities. Ultrafine particles reach a mass concentration of up to 36.6 

μg/m³, and NO2 reaches a maximum of 16.4 ppb, predominantly in the western and central areas 

of the city. 
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EarthCARE (Cloud, Aerosol, and Radiation Explorer) is the largest and most complex Earth 

Explorer to date. It is scheduled to launch in 2024 and will utilize high-performance lidar and 

radar technology with the goal of delivering unprecedented datasets that will allow scientists to 

study the relationship between clouds, aerosols, and radiation with a level of precision that will 

significantly enhance our understanding of these highly variable parameters. To validate 

EarthCARE's relatively short and complex mission, a ground-based network of correlative datasets 

is urgently needed (EarthCARE European Mission Advisory Group, 2021). The concept requires 

careful planning, collaboration among established infrastructure members such as ACTRIS with 

its standardised metadata, customised products, and rigorous quality control and intercalibration. 

ACTRIS has developed a pilot project to make use of the access to research infrastructures for a 

coordinated response to these needs. It involves fixed observation stations, central laboratories, 

data centre and, based on opportunity, mobile platforms. Main activities considered are: 

preparation for the tools and plans for validation; preparation for data acquisition and rapid 

processing; pre-launch network rehearsal campaign with fast data delivery; post-launch validation 

with Near Real Time data delivery; intercalibration with other networks and instruments 

contributing to Cal/Val.  
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FIVE-YEAR ANALYSIS OF AEROSOL OPTICAL PROPERTIES AND 
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Atmospheric aerosols play a significant role in Earth’s radiative budget (Tomasi et al. 2017). Their 

impact on meteorology, air quality, climate, ecosystem and human health depends on the 

geographic distribution, nature and seasonality of their sources (Ramanathan et al. 2001). This 

study presents a five-year analysis of aerosol optical properties for the RADO Magurele site, 

located southwest of Bucharest. Measurements were conducted using the CIMEL Electronique 

CE318 multiband sunphotometer, a component of the AErosol RObotic NETwork (AERONET). 

The selected data comprises daily averages of quality level 2.0 for direct sun measurements and 

level 1.5 for inversion products. This data spans from January 2018 to December 2022. Notably, 

elevated Aerosol Optical Depth (AOD) values, measured at 500 nm, within the range of 0.25 to 0.39 

are observed during summer months, contrasting with lower values of 0.07 to 0.1 during winter 

months. This recurring pattern throughout the timeframe suggests a seasonal fluctuation of this 

parameter. Additionally, the results consistently indicate an Angstrom Exponent exceeding values 

of 1 across all years. This points to the prevalence of fine particles, a conclusion substantiated by 

the volume size distribution analysis. Further investigation during the classification of dominant 

aerosol types supports these findings. 
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Currently, the problem of acquiring geospatial data quickly and accurately is becoming more and 

more relevant. Fast topographic measurements help to solve some tasks, such as planning and 

automation of managerial decision-making processes; improving the quality and reliability of the 

initial data for project design; accurate and fast cadastre; the development of integrated traffic 

management schemes, as well as the creation of the infrastructure for the circulation of unmanned 
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vehicles. A specific set of initial data is required to solve each problem, while the data must be 

reliable, as objective as possible, and up-to-date. Thus, it is necessary to introduce and use tools 

that allow for obtaining reliable initial geospatial data in a short period. Currently, laser scanning 

is one of the most productive ways to collect large volumes of spatial data. The point cloud obtained 

from laser scanning is, in fact, a digital copy of the object, which makes it possible to further 

analyze the data in office conditions. The main purpose of this study is to present a fast mobile 

scanning method by using a mobile mapping system. The results show that the use of a mobile 

laser scanner leads to the improvement of the topographical results, the acquisition of a large 

volume of data, and the improvement of activity efficiency compared to the classical methods of 

topographical measurements.  
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This study presents wind and turbulence statistics obtained for the first time in Romania using a 

Doppler wind lidar located at the Măgurele Center for Atmosphere and Radiation Studies (MARS), 

8 km southwest of Bucharest. Measured data was analysed for the period December 2019–

November 2021 on a seasonal and diurnal basis. The study shows that horizontal wind speed 

presents a similar pattern during all seasons: lowest values during the daytime, highest values 

during the nighttime, and a clear increase in speed values with respect to altitude. Horizontal wind 

direction presents significant variations for each season. Autumn shows similarities with the 

summer season, with prevailing directions from east and northeast, while the winter season is 

characterized by westerly winds. The most variable diurnal wind direction is observed during 

summer, with nighttime westerly winds and changing directions (from northeast to west) during 

daytime. The results were compared with ERA5 reanalysis data which shows similar patterns for 

wind direction and speed, although slightly underestimated. 
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Multi-wavelength polarisation lidars have emerged as highly effective instruments for measuring 

the particle backscattering within the Earth's atmosphere (Nicolae et al., 2010). The 

comprehensive statistical analysis in this study encompassed the time frame from 2015 to 2020, 

wherein a total of 453 datasets acquired at the RADO-Bucharest ACTRIS station situated in 

Magurele were examined. Each dataset corresponded to a distinct aerosol layer exhibiting 

substantial aerosol loading. The multiwavelength profiles were utilized to calculate the layer 

intensive optical parameters. These parameters were then averaged for the lower troposphere and 

independently for the upper troposphere. The optical properties of aerosols in the two vertical 

regions are compared, considering the entire period as well as each individual season and year 

within that period. It is noteworthy that the years 2015 and 2016 exhibited elevated values of the 

Ångström exponent. The years spanning from 2017 to 2020 have exhibited a notable trend of 

diminished linear particle depolarization ratios across both the lower and upper regions of the 

troposphere, with a marginal upturn in 2019. The lidar ratio at wavelengths of 532 and 355 nm 

exhibits a consistent and marginal decline, along with a corresponding decrease in the Angstrom 

exponent. This observation suggests that the particles under investigation have grown in size 

compared to previous years and possess reduced absorption properties.  
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Automatic measurements for aerosols, in general and for bioaerosols, in particular, is a must for 

real-time air quality assessment. One reason is to be able to warn the sensitive population in case 

of dangerous pollution episodes, such as allergenic pollen during the flowering periods of different 

species. Another reason is to establish the range of aerosols of different sizes in a certain region as 

compared to the limit levels, such as proper measures can be taken by the policymakers regarding 

the pollution sources. Rapid-E+ is the most advanced device for real-time aerosol monitoring, based 

on laser scattering and fluorescence of individual particles. The REXDAN project (An Integrated 

System for the Complex Research and Monitoring of the Environment in the Danube River Area) 

brilliantly achieved the creation of a top of the line research center containing a Rapid-E+ device 

created by Plair, Switzerland. This paper presents a one year reunion of data from the REXDAN’s 

Rapid-E+ device for general aerosol monitoring differentiated by 4 size classes. Sums, averages 

and maximas were computed, compared and analyzed for their trends. The data show a specific 

evolution along the seasons. The 0.3 and 0.5 micrometers aerosol measurements correlate very 

well with the PM2.5 values from the city monitoring network. 
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Land use and land cover time series data for continuous monitoring of dynamic river sea systems 

is an important asset for researchers and policy makers. The paper explores the performance, in 

terms of ten performance classification metrics (Grandini et al., 2020), of several machine learning 

classification algorithms (Maxwell et al., 2018) applied on multispectral (Landsat 8/9 and Sentinel 

2) and SAR (Sentinel 1) data to provide an algorithm ranking, relative to wetlands monitoring, and 

a viable time series product of land use and land cover that spans the area of Danube Delta for the 

past ten years (2013-2023). 
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Air pollution in large urban environments has become a very suffocating problem where often can 

be found trace gas emissions sources such as the intensified car traffic and local industry embedded 

into the city's boundaries. The need to know the level of air quality in cities implied using low-cost 

compact and mobile air quality monitoring systems. In our study we performed and tested a 

compact UAV air quality system against traditional air quality monitors based on standardized 

methods, all the equipment was deployed in the same place at the research facility REXDAN 

located on one of the most important roads of Galati city. The study aims to test the UAV air quality 

system to find if it’s stable and if it can be used for high-resolution studies for trace gases such as 

NO2, SO2, O3, PM by comparing receorded data with with standard equipemnts that can measure 

one trace gas per equipment.  
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 The study of the dynamics and the recording of the ozone (O3) concentration level in the lower 

layers of the atmosphere is a topical problem. Recent research shows a significant negative 

influence on people's health. Based on the data of continuous observation of surface ozone 
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concentrations from a number of 51 automatic air monitoring stations that are part of the national 

network, the variations could be highlighted temporal and spatial of O3 concentration. Also, the 

stored data allowed the evaluation and study of the relationships between ozone concentration 

values and other atmospheric and meteorological factors asNO2, NOx, SO2, etc. Thus, with the help 

of factorial ANOVA methods, the dynamics and spatial variability of the ozone concentration 

during the period 2017-2022 were investigated. The results showed the following aspects: there is 

definitely a seasonal, monthly and diurnal variability of the ozone concentration (p<0.05). The local 

linear statistical models obtained by including 6 study parameters, offer an accuracy of at least 

87.0% for each monitoring point. The concentrations of O3 in the suburban and urban areas were 

higher than in the areas where the background level was recorded. The seasonal variation of O3 

concentrations was evident, in the order summer > spring > autumn > winter and was similar in 

the vast majority of monitoring points, being nevertheless notable differences between the values 

recorded in neighboring areas. The monthly variation curve showed a bimodal pattern, in which 

the highest values appeared in May and July, while the lowest values appeared in December. It 

could be demonstrated that higher temperature is a necessary synoptic condition for ozone 

pollution in the study area. Considering the existence of significant correlations between ozone 

concentration, temperature, relative humidity and atmospheric pressure, we were able to propose 

an automatic numerical calculation module using non-linear RLS and ANN interpolation methods 

to be able to build distribution maps for average monthly, annual or daily values. The results 

obtained were superior to those obtained based on linear statistical models and are comparable to 

those obtained in the literature.  
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The present study is related to the disturbances problems produced by the progressive increasing 

of urbanization in some areas located in the frame of large cities. Among these disturbances could 

be mention: the modification of the hydrological cycle by decreasing the impermeable areas, as well 

as the damage of the native vegetation. Typical examples of such area are these related to the 

public roads and parking places, which cannot effectively absorb and purify rainwater. As a result 

of precipitation, the atmospheric deposition, including the atmospheric pollutants, reach the 

surface water ecosystems, mainly rivers and lakes, and therefore collects pathogens, heavy metals, 

sediments and chemical pollutants, which are further transmitted to downstream, towards rivers, 

lakes, and finally they reach the sea water. Pollutants are not purified naturally unless they are 

infiltrated. The aim of the present study was to show the changes in storm water quality at several 

locations along the rainfall runoff in a 30 ha urban sub-catchment located in the city center of 

Olsztyn (North East Poland). The sampling of water was carried out every season from 7 locations, 

which also included direct runoff of precipitation. The following water quality indicators were 

determined: pH, specific conductance, dissolved organic matter, total dissolved solids (TDS), 

turbidity, as well as concentrations of heavy metals such as Cu(II), Cr(total), Fe( total), Ni(II), 

Zn(II) and Pb(II). The measurement results showed that as the rainwater runoff from the urban 

sub-catchment has significantly higher values for TDS, the turbidity and heavy metal 

concentrations are higher, as well. The highest concentrations of heavy metals were found in storm 

sewers and surface runoff locations, indicating that urbanization and increased impervious 

pavement were major sources of heavy metal pollution. This study highlights the importance of 

storm water quality monitoring in urban catchments, especially during rainfall runoff. 
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A case study related to polish costal lakes is presented aimed to point out the influence of 

hydrological connectivity on the concentration of different metallic elements found in their water 
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and bottom sediments. Natural diversity of intermittently closed and open lakes depends on 

mutual interactions of several factors such as: 

(i) an impact of sea water and land background; 

(ii) temporary meteorological situation; 

(iii) hydrological conditions; 

(iv) the shape of lake basin. 

However, some regional, local or even sudden impacts including anthropogenic ones create their 

final ecological status. To identify heavy metals risk assessment in ICOLLs located in Polish 

coastline wide range of them were determined in water and bottom sediment samples collected in 

10 water reservoirs. Multidimensional data set of 20 variables was explored by the use of 

chemometrics according to seasonality (Spring, Summer, Autumn), sample type (water, sediment) 

and level of isolation (fully isolated, partially and fully connected lakes). The results showed that 

70.5% and 77% of the data variance can be explained by the use of principal component analysis 

for waters and sediments, respectively. Waters of fully isolated or partially connected lakes are 

more abundant with elements such as Ir, Nd and Sm, while less abundant with Pr and Sr. Bottom 

sediments taken from Jamno lake show significant contamination by heavy metals of the highest 

environmental concern such as: Cr(III and VI), Cu(II), Ni (II), Ti(III and IV) and Zn(II).  
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Statistical methods have experienced rapid development in recent decades. 

Statistical analysis is also essential for the field of environmental sciences because it enables 

understanding environmental problems, assess trends of various magnitudes, and contribute to 

the research and development of potential solutions to the problems that arise. 

The applications of statistical methods to the environmental sciences are many and varied. Around 

the world, politicians and decision makers are calling for new statistical tools to understand the 

state the environment. 

This paper presents some basic elements of descriptive and inferential statistics.  

In order to be able to choose a certain method or several methods to analyze an environmental 

situation, it is important to know a series of statistical methods. For this purpose, some of the most 

used statistical methods in the fields of air quality and water resources are briefly reviewed. 
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This study presents a comprehensive exploration of Land Surface Temperature (LST) analysis 

using thermal imagery from the Landsat series (4, 5, 7, 8) within six urban areas located in north-

eastern Romania (Iasi, Bacau, Botosani, Suceava, Piatra Neamt, and Vaslui) spanning the years 

1988 to 2021. Employing a spatial and temporal approach, we utilize the concept of a space-time 

cube to visualize and analyze spatiotemporal data. Our analysis employs diverse methodologies, 

including time-series analysis, integrated spatial and temporal pattern analysis, as well as 2D and 

3D visualization techniques. The creation of the space-time cube serves as the foundation for our 

investigations, enabling the application of various analytical tools to comprehensively understand 

the aggregated data. Among the key tools utilized, the Emerging Hot Spot Analysis tool identifies 

statistically significant trends of LST hot and cold spots over time. This tool uncovers evolving, 

persistent, intensifying, or sporadic LST hot spot patterns at distinct time intervals. Concurrently, 

the Local Outlier Analysis tool, another essential component, identifies clusters of high or low LST 

values and detects outliers that exhibit statistically distinct characteristics compared to their 

spatial and temporal neighbors. Additionally, Time Series Clustering and Change Point Detection 

tools are employed for our analyses. In conjunction with the LST analysis, we integrate the 

assessment of Local Climate Zones (LCZs) using the LCZ Generator – an online platform that 

facilitates the mapping of cities into distinct LCZ categories. The fusion of these two datasets 

enriches our understanding of thermal patterns, which holds importance for sustainable urban 

development and effective climate adaptation strategies. Anticipated outcomes include a 

comprehensive spatial distribution map illustrating hot and cold spots within urban areas. This 

map, coupled with our findings, will offer valuable insights into phenomena such as the Surface 

Urban Heat Island (SUHI) effect, localized thermal anomalies, and potential correlations with land 

use, vegetation cover, imperviousness, and building density. 
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In this work we present air pollution measurements over the city of Galati using mobile platforms. 

The measurements were performed on the Summer- Fall of 2023 in Galati city, Romania. To carry 

out the experiments the mobile laboratory for environmental observation within the project 

REXDAN was used, also an Unmanned Aerial Vehicle (UAV) was deployed. Remote sensing and 

monitoring equipment were used. The measurements focused on a few gases that are usually 

determined by environmental protection agencies. These gases are nitrogen dioxide (NO2) and 

ozone(O3). Nitrogen dioxide and tropospheric ozone are trace gases that are formed close to ground 
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having as the main source the anthropic activities. These gases are toxic being irritant to the lungs, 

eyes and negatively influences the circulatory system. 
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Unlike the temperature, for example, long-term time series of convective storms producing 

lightning, abundant precipitation, intense wind, and tornadoes are complicated to obtain. These 

storms require the presence of an observer and the existence of a system to collect and verify the 

data. Even if pan-European datasets of convective storms currently exist (for example, the 

European Severe Weather Database), these datasets are limited in time. An alternative is to 

analyse the changes in the large-scale environment supporting the formation and evolution of 

these storms. Thus, the changes in the frequency of the occurrence of convective storms in Romania 

were analysed in this study based on the ERA5 reanalysis dataset for the period 1940–2022. Three 

types of storms were considered: thunderstorms, severe thunderstorms, and tornadic 

thunderstorms. For each storm, different criteria were applied based on, for example, convective 

available potential energy, the presence of convective precipitation, and vertical wind shear. The 

results show that the number of hours with conditions supporting thunderstorms and severe 

thunderstorms has increased in Romania, in particular in the eastern and southeastern parts of 

the country. This trend can be attributed to increased atmospheric instability. These results have 

implications for various sectors, including agriculture, infrastructure, and emergency 

management. Increased frequency and intensity of thunderstorms can lead to crop damage, soil 

erosion, and flooding, affecting agricultural productivity. Infrastructure such as buildings, roads, 

and power lines may also be at risk of damage from strong winds, hail, and heavy rainfall 

associated with severe thunderstorms. Additionally, emergency management agencies need to be 

prepared for the potential increase in severe weather events and develop strategies to effectively 

respond and minimise the impact on the population and the economy. 

 

THE STUDY OF THE TRANSITION TO CLIMATE NEUTRALITY BASED ON 

EUROPEAN GREEN ECONOMY DEVELOPMENT MODELS 
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The axiological question of our certification is whether achieving carbon neutrality is feasible given 

the existing constraints of economic development and climate change. Our aim is to examine the 

policy measures envisaged at EU level to assess the impact of innovation on the green economy 

and quality of life. The main objectives of this study are: To assess the extent to which policy 

implementation in Member States influences the R&D process, and to propose potential models 

for promoting the green economy in Europe. The methods used in this study are mainly empirical 

and analytical. These methods are based on a comprehensive review of existing literature, 
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econometric modelling techniques, trend synthesis and forecasting. These approaches involve 

extensive data processing and the use of SPSS statistical software. The results include the 

formulation of development models related to the green economy at both European and national 

levels. To conclude, this study provides a valuable contribution to the early identification of 

vulnerabilities that could potentially affect progress towards climate neutrality  by developing the 

European green economy.  
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The world needs a more adapted solution to the depletion of natural fisheries and forestry 

resources, and to the pollution caused by the overproduction and over-exploitation of food 

resources, which has a significant impact on the environment and climate (Benton et al., 2021). 

With its exceptional protein-rich composition, spirulina represents a sustainable and 

environmentally-friendly alternative to conventional sources of animal protein. This research 

highlights the implications of spirulina's unique nutritional and phytochemical profile for 

addressing environmental challenges and its potential contributions. In this study, Arthrospira 
platensis var Toliara was chartered to demonstrate its nutritional profile and functional 

properties. Physico-chemical and functional analyses were carried out on spirulina dry biomass. 

The results confirmed the protein richness of the microalgae, ranging from over 40%. 

Phytochemical screening of the powder extracts showed the presence of significant phenolic and 

flavonoid compounds. By promoting the cultivation and consumption of spirulina, we can reduce 

the pressure on the agricultural industry, thereby limiting deforestation and greenhouse gas 

emissions associated with intensive livestock farming. 
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The Danube Delta stands as one of Europe's most susceptible regions to climate change. With 

anticipated risks such as declining water levels on the Danube River side and a gradual rise in sea 

levels, the entire hydrological landscape of the Delta is expected to undergo significant 

transformations.These changes will likely impact the concentrations of pollutants flowing in from 

the river side and the salt concentration with the inputs from the sea side. Consequently, essential 

processes, may undergo profound shifts as a result, both in aquatic and related soils.  

Numerous communities are currently grappling with inadequate freshwater supply and depletion 

of the quality of the farming lands, and the region is exceptionally vulnerable, lacking the 

necessary adaptive capacity to cope with the impacts of climate change. To address this pressing 
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issue, immediate implementation of a comprehensive masterplan is imperative, backed by well-

informed, knowledge-based solutions. 

The proposed paper is presenting the results of research activities carried-out as part of a project 

funded by European Regional Development Fund through the Competitiveness Operational 

Program for Romania 2014–2020. The project aims to contribute and facilitate the use of Nature-

based Solutions NbS, in the Danube Delta for enhancing the resilience to Climate Changes.  

The paper includes the results of the following activities: 

-  Selection of types of halides that could be adapted to salted soils 

- Monitoring the vegetation processes of selected samples of halides in the real conditions of salted 

soils located in the neighborhood of Murighiol 

- Evaluation of different Multiscale and Multiphysics models for hierarchical and complex 

phenomena of vegetation of halides on salted soils 

-  Evaluation of the climate risk analysis methods and methodologies for resilience building in 

river-sea Deltaic Ecosystem. 
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The Prut River is a transboundary river, which cross the territory of Ukraine, Romania and 

Republic of Moldova and discharges into the Danube River at about 164 km from de Danube mouth.  

The investigations carried out in 2010-2023 in the Prut River ecosystems within territorial limits 

of the Republic of Moldova revealed an ichthyofauna consisting of 62 species from 13 orders and 

22 families: Petromyzontiformes, with Petromyzontidae family (1 species), Acipenseriformes, with 

Acipenseridae family (2 species),  Clupeiformes, with Clupeidae family (1 species), Salmoniformes, 

with Salmonidae family (1 species),  Esociformes, with Esocidae family (1 species), Umbridae 

family (1 species), Cypriniformes, with Cyprinidae family (4 species), Xenocyprididae family (3 

species), Tincidae family (1 species), Acheilognathidae family (1 species), Leuciscidae family (15 

species), Gobionidae family (4 species), Nemacheilidae family (1 species), Cobitidae family (6 

species), Siluriformes, with Siluridae family (1 species), Gadiformes, with Lotidae family (1 

species), Perciformes/Gasterosteoidei, with Gasterosteidae family (2 species), Sygnathiformes, 

with Sygnathidae family (1 species), Perciformes/Percoidei, with Percidae (7 species),  Gobiifomes, 

with Gobiidae family (6 species),  Odontobutidae family (1 species),  Centrarchiformes, with 

Centrarchidae family (1 species). 

Species structure is dominated by Cypriniformes (56.45%), followed by Perciformes (11.29%) and 

Gobiiformes (11.29%). The effects of climate change, expressed through long-term droughts 

followed by massive floods on extensive areas, caused a more active spread of species from various 

piscicolous areas within the Danube basin. A new species was identified in the Prut River in 2010 

– Gymnocephalus baloni (Holcík & Hensel, 1974). Later, in 2015, the species Benthophilus nudus 

(Berg, 1898) was recorded for the first time in the Prut River, and in 2022 – Rutilus virgo (Heckel, 
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1852). The obvious biological progression of Gobiidae species in last decades is an alarming sign 

related to the stability of native ichthyocenoses. The analysis of the flow, spatial, trophic and 

reproductive preferences of fish denoted that most of them are eurytopic, benthic, omnivorous, 

lithophilic or phytophilic. 

Analyze of the data on the ichthyofauna of the Prut hydrographic basin (within the territorial 

limits of the Republic of Moldova) in a multi-annual aspect  revealed an insignificant increase in 

the number of species – from 55 species in 1976-1977 to 62 species in the recent study. This fact is 

explained, on the one hand, by the active processes of secondary self-expansion and anthropochoric 

translocation, which led to the artificial enrichment of species diversity, and on the other hand, the 

artificial increase in ichthyofaunal diversity was compensated by the disappearance or decimation 

of the populations of some native stenobiotic species (Bulat, 2019). 
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This paper investigates the physical and chemical characteristics of the water column in the 

western Black Sea. The data used in this analysis was collected between 2010 and 2022 by NIRD 

GeoEcoMar, on board the R/V Mare Nigrum, using a CTD SBE 25 equipment. 

Permanent halocline, located at depths between 50m and 150m, is the layer of water that shows a 

significant increase in salinity with depth (0.0.3 PSU/m). This layer plays a crucial role in the 

vertical stratification of the water column in the Black Sea, restricting ventilation of the lower 

layers, with consequences on the distribution of marine biodiversity. Our study highlighted 

seasonal changes in halocline position and thickness and identified possible causes of these 

variations, such as the influence of rivers intake and thermal regime. 

Suboxic layer, separating the oxic zone (O2>20 μM) from the anoxic zone (O2 - undetectable), is an 

area specific to the water column where dissolved O2 and H2S coexist in low concentrations. The 

spatial extent and temporal variation of this suboxic layer were investigated, recognizing its 

importance in biogeochemical cycles and its impact on marine ecosystems. 

The Cold Intermediate Layer (CIL) was defined in the 1990s as the layer of water bounded by the 

8 °C isobath. This layer is formed in the northwest of the Black Sea during the winter period and 

has the role of refreshing the surface layers with nutrients. The position of this layer in the water 

column and the temperature value in its core can be indicators of climate change. 

In conclusion, this paper brings new information about the physicochemical characteristics of the 

western Black Sea water column, highlighting the influence of recent climate changes in the overall 

functioning of the marine ecosystem. 
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The paper aims at assessing the heavy metal contamination of sediment samples collected from 30 

stations within the Romanian shelf (NW Black Sea). Concentrations of seven trace metals Pb, Hg, 

Cr, Cu, Ni, As and Zn, were determined from surface sediments (0-2 cm depth) using some specific 

spectrometric techniques. 

Higher values of Cr, Cu, Zn, Pb and Hg concentrations were determined in the Portiț a Bay 

(especially in the vicinity of the oil platforms), as well as in the stations in front of the mouths of 

the Sf. Gheorghe arms and Sulina. Also, Cu, Ni, As and Pb showed high concentrations along the 

Danube’s plume direction. In the shallow waters of the Romanian southern coast, where direct 

anthropogenic influence on the coastal ecosystem is stronger, heavy metal concentrations did not 

show high values, except for stations located in front of Mangalia and Constanta ports, where 

higher concentrations of Cr were also noted. 
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The investigation of the level of environmental radioactivity and assessing the health risk of 

gamma-emitting radionuclides are of great importance in environmental management and 

evaluation of radiological hazards for population health and ecosystems. Taking into consideration 

the strong penetration power of gamma radiations, their measurement in the environmental 

compartments is considered as significant. The work highlights the results obtained for field 

measurements of the ambient gamma dose rate in selected sites of Galati municipality, SE 

Romania, and presents a comparison with outdoor reported values for other Romanian localities, 

legislated norms and world averages. 
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The current study reveals the first record of Gambusia holbrooki (eastern mosquitofish), an 

invasive fish in the Tuzla Lake, Romania. The investigated area is located 150 m from the shore of 

the Black Sea and is adjacent to Lake Techirghiol. The formation of the lake occurred due to human 

factors and was favored by natural factors. During the field campaigns carried out by NIRD 

GeoEcoMar in Lake Tuzla, in October 2022, a series of measurements and samples collection were 

carried out. The individuals of Gambusia holbrooki were found in the samples collected with the 

limnological net. The main objective of this contribution is the presentation of the first occurrence 

of the invasive species of eastern mosquitofish in Tuzla Lake. It is recognized as "a superior 

invader" due to the "invasiveness" characteristics of the species. It is important to monitor this 

species in Tuzla Lake to observe the impact on the rest of the fish populations, considering that 

this lake is used as a fish farm. In our current case, it is difficult to estimate the potential impact 

of Gambusia holbrooki in Lake Tuzla. Because there is no data on the fish population in the lake 

before it became a fish farm, it is difficult to say when the lake was populated with this species. 

One of the hypotheses of the introduction of this species into the lake would be when the stocking 

would have been done with the juvenile fish having accidentally arrived in the lake. It is important 

to monitor this species in the Tuzla Lake, to observe the impact on the rest of the fish populations, 

considering the history of this species. Even more, due to the fact that this lake is used as a fish 

farm. 
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The conservation of forests implies the rational use of forest resources, in other words, the 

prevention or at the same time the limitation of harmful effects is extremely important taking into 

account the long-term supply of wood. This study analyzes the way in which the forest fund is 

managed in Galati county in the period 2017-2021 depending on the types of works, types of cuts 

as well as the evolution of the volume of harvested wood by ownership and species. The area of 

Galati County occupied by the forest fund is approx. 36500 ha, the percentage occupied by the area 

of the forest fund being 8.17%. The total area covered with cutting in 2017 was 6425 ha and 3961 

ha in 2021. In 2017, 27.2 mc various soft species and 22.4 mc various hard species were cut, 

compared to 2021 were cut 29.2 mc various soft species and 16.4 various hard species.  
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Combining the most recent predictions of Ecological Stoichiometry and the Metabolic Theory of 

Ecology, the Epigean-Hypogean Continuum concept provides a theoretical framework aiming to 

explain the patterns observed along the surface–subterranean continuum in streams. It is 

predicted that the main factors constraining the structure and functioning of communities and food 

webs are the decline in the quantity and diversity of basal resources along this gradient, along 

with nutrients availability in water that affects food quality. With increasing availability of 

dissolved nutrients in water, sinking-cave streams are hypothesized to fluctuate between being N 

and/ or P co-limited to C-limited. Combined, the quantity, quality, and diversity of basal resources 

regulate subterranean aquatic communities through bottom–up mechanisms, reflected in a 

decreased flux of macronutrients through food webs. The consequences of these bottom–up effects 

are decreased abundance, biomass, secondary production, consumption rate, and mean body size 

of communities, together with potential increases in the elemental imbalance for macronutrients, 

omnivory, trophic position, and niche width and overlap among aquatic consumers along the 

surface–subterranean continuum. The bottom–up effects induce changes in the topology of stream 

food webs, which become shorter, with lower trophic diversity at the base of the network, but 

increased connectance along this environmental gradient.  
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Soil is a dynamic living complex in which we find a balance between water, air, organic and 

inorganic particles and micro-organisms. Climatic conditions, agricultural exploitation and some 

of the agricultural techniques used have caused changes leading to imbalances such as: reduced 

fertility due to erosion and overcultivation, altered water regime, reduced biodiversity. The concept 

of conservative agriculture emerged almost a century ago, when the US and Canada experienced 

severe sandstorms in the 1930s, known as the Dust Browl. As a result of aggressive dryland 

farming, drought and high winds caused massive erosion, culminating in 1934 when some 40 

million hectares of land lost some or all its humus horizon. The term 'conservation agriculture' 

came much later, around 1990. Conservation agriculture means changing the way we think and 

act about farming. Conservation farming means that all plant residues from the land and from 

food preparation can be returned to the natural cycle, either for mulching or for composting. 

Considering the fact that in Romania the biodegradable fraction of waste is about 60%, the 
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advantage is twofold: on the one hand, we reduce the amount of waste sent to landfills, reaching a 

recycling rate of over 50%, and on the other hand, we enrich the soil structure with humus, whose 

benefits are undeniable. In some countries, conservation farming covers significant areas: over 30% 

in the USA, over 32% in Argentina, 52% in Paraguay, etc. In Romania, Conservation Farming - 

declared as such - is applied on about 100,000 ha by a group of 53 farmers in an association. 

Conservative agriculture is seen as an alternative to meet the need for increased agricultural 

production based on sustainable agricultural activities with the aim of increasing production and 

product stability, and the environment. 
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Nitrogen is essential for life on planet Earth, being part of nucleic acids, proteins, vitamins and 

signalling molecules across all biological kingdoms. Biological nitrogen fixation (BNF) is the 

process by which certain prokaryotes are able to incorporate inert atmospheric nitrogen gas into 

organic molecules. ‘Rhizobia’ is a collective term used to describe proteobacteria capable of fixing 

nitrogen while in symbiosis with plants of the Fabaceae family. In order to identify and 

characterize rhizobia able to nodulate cultivated and wildly- grown Medicago spp. plants, a 

polyphasic approach was employed. Partial barcoding of 16S rDNA was sufficient to discriminate 

the isolated rhizobia into four groups: Sinorhizobium meliloti, S. medicae, Rhizobium 
leguminosarum and Mesorhizobium sp. Further typing of the chromosomal genes (atpD, glnII, 

recA) and plasmid genes (nodA, nifH) increased the phylogenetic resolution. The discordant 

topologies between the chromosomal and nodA phylogenies suggest the acquisition of nodulation 

genes by Mesorhizobium sp. Through horizontal gene transfer. Only S. meliloti and R. 
leguminosarum were identified in the nodules of Medicago sativa while M. falcata hosted only S. 
meliloti and Mesorhizobium sp. Medicago lupulina was the only plant species to host all four 

identified rhizobial groups and the only one to host S. medicae, the rhizobia showing clear host-

plant preference. 

 
Acknowledgements. 

This work was supported by the UEFISCDI PN-II-ID-PCE-2011-3-1011 funding grant (contract no: 292/5.10.2011), the 

Core-Program, within the National Plan for Research, Development and Innovation 2022-2027 (project no. 

7N/23020402/2023) and the project ResPonSE, (contract no. 760010/30.12.2022), developed with the support of the 

Romanian Ministry of Research, Innovation and Digitalization, and by the project co-financed by the European Regional 

Development Fund through the Competitiveness Operational Programme 2014-2020, (contract no. 309/10.07.2021, SMIS 

code 127065). 

 

https://doi.org/10.3390/su13052726
https://doi.org/10.1016/j.scitotenv.2022.153389


 

ENVIROCLIM-2 

Modern approaches of the environment-climate change feedback 

SEP 20-23, 2023, GALATI, ROMANIA  

Book of Abstracts  

 
 

28 
 

ASSESSING THE MERCURY BIOACCESSIBILITY FROM FISH DURING 

COOKING AND CO-INGESTION  
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Previous research has found that directly discharging urban waste and agricultural chemicals into 

rivers influences aquatic ecosystems.  Fish are essential to the human diet since they provide 

multiple health benefits. Metals are commonly accumulated in the fish body, which may afterward 

be ingested by human consumers and generate severe health issues. Fish consumption is the 

primary source of human mercury exposure. Nevertheless, there are substantial variations 

between the identified and anticipated mercury levels regarding bioavailability. In this study, the 

effects of different cooking methods and the co-ingestion of certain components on mercury 

bioaccessibility were examined. In vitro digestion model was used to determine the bioaccessible 

mercury percentage in fish. Following that, the impact of co-ingested food products on mercury 

levels in heat-treated fish was investigated. The antioxidant activity of several dietary components 

was studied as a possible sustainer of mercury bioaccessibility as the final objective of this 

research. These findings suggested that some nutrients and food processing methods may have an 

effective role in reducing the bioaccessibility of other chemical pollutants prevalent in food sources.  
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Chironomidae, a widely distributed family of dipteran insects, plays a key role in aquatic 

ecosystems by serving as indicators of water quality through their larval stages. The Danube Delta, 

characterized by its extensive network of shallow lakes, natural channels, and man-made canals, 

stands as a significant biodiversity area, thus, the trophic state of the Delta's aquatic ecosystems 

experienced a notable increase during the early 1980s, leading to significant alterations in various 

biotic components.  

This research aims to elucidate the complex long-term changes within the chironomid fauna 

composition across the Danube Delta lakes. To achieve this, we conducted a comprehensive 

investigation that mixes historical data from the 1950s (a reference era) and the 1980s (marking 

the onset of rapid eutrophication) with contemporary findings derived from an extensive survey. 

The survey encompassed six lakes and was conducted across three distinct seasons, resulting in 

the identification of 42 chironomid species.  

Comparing the survey results to historical records revealed intriguing patterns. During the 

reference period, a total of 28 species were documented, with a mere 16 species overlapping with 

the present-day survey data. Notably, Chironomus plumosus, a dominant species during the 

hypertrophic period, emerged as a significant component in both the reference and contemporary 

datasets. This observation underscores the resilience and adaptability of certain chironomid 

species across dynamic environmental conditions.  
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Even though it simplifies life, the production and usage of plastic have environmental 

consequences that endanger the planet and all species existing on it. Annually, the Earth 

suffocates in enormous amounts of plastic – almost 370 million metric tons estimated to be wasted 

in 2020. While resilient to disintegration, the abrasion, UV light, or/and biodegradation of plastics, 

generate particles of different sizes and shapes that easily spread and reach any environment. 

Plastics are now common contaminants as a consequence. Each year a substantial quantity of 

plastic waste deposits in the soil. Since they can absorb particles on their surfaces or through their 

roots, plants act as entrance points for plastics in the trophic chain. Five grams of plastic per 

individual are estimated to be absorbed every week through food consumption, with some of these 

particles even reaching into the bloodstream. But plastic particles are also vectors for heavy metals 

and pathogenic microorganisms that, once introduced, impact both the plants and the human body. 

Recent studies show the negative effects of plastic particles on edible plants, as well as the 

quantities identified in certain fruits and vegetables on the market. This study reviews data from 

literature on the uptake and presence of microplastics in fruits and vegetables to provide a state 

of the art. However, to accurately and realistically estimate the levels of microplastics present in 

the edible plants we eat, more research is nonetheless required taking into count that at least 400 

g of fruits and vegetables per day are recommended to sustain good health. 

 
Acknowledgements. 

The present study was supported by the project “An Integrated System for the Complex Environmental Research and 

Monitoring in the Danube River Area” REXDAN, SMIS code 127065, co-financed by the European Regional Development 

Fund through the Competitiveness Operational Programme 2014-2020, contract no. 309/10.07.2021. 



 

ENVIROCLIM-2 

Modern approaches of the environment-climate change feedback 

SEP 20-23, 2023, GALATI, ROMANIA  

Book of Abstracts  

 
 

30 
 

References: 

1. Gan, Q., Cui, J., & Jin, B. (2023). Environmental microplastics: Classification, sources, fates, and effects on plants. 

Chemosphere, 313, 137559. https://doi.org/10.1016/j.chemosphere.2022.137559  

2. Nutrition – Data and statistics. (n.d.). Retrieved February 1, 2023, from https://www.who.int/europe/news-room/photo-

stories/item/data-and-statistics 

3. Plastics—The Facts 2022 • Plastics Europe. (n.d.). Plastics Europe. Retrieved January 27, 2023, from 

https://plasticseurope.org/knowledge-hub/plastics-the-facts-2022 

 

 

 

BACTERIAL COMMUNITIES ASSOCIATED WITH THE TUBE-DWELLING 

POLYCHAETE MELINNA PALMATA  GRUBE, 1870 AND SEDIMENTS (STUDY 

CASE: ROMANIAN BLACK SEA SHELF) 
 

Selma Menabit1,2, Paris Lavin3, Tatiana Begun1, Mihaela Mureşan1, Adrian Teacă1, Cristina 
Purcarea2 

1National Institute for Research and Development on Marine Geology and Geoecology-GeoEcoMar, 024053 Bucharest, 

Romania 
2Department of Microbiology, Institute of Biology Bucharest of the Romanian Academy, 060031 Bucharest, Romania  
3 Facultad de Ciencias del Mar y Recursos Biológicos, Departamento de Biotecnología, Universidad de Antofagasta, 

Antofagasta 1240000, Chile 

Bacteria associated with marine invertebrate play a fundamental role in the biology, ecology and 

evolution of their hosts, being able to produce secondary metabolites with biotechnological and 

bioengineering applications. Although many studies have been focused on the microbial 

populations of benthic and pelagic habitats, our knowledge on bacteria colonizing tube-dwelling 

polychaetes is still lacking. Therefore, we provide a first characterization of Melinna palmata’s 

microbiome. Specifically, the main objective of our study was to assess the bacterial diversity, 

composition and functionality of polychaete M. palmata and its surrounding sediments from the 

Romanian Black Sea shelf, to highlight the extent to which the environment contributes to the 

enrichment of the species’ microbiota. Our findings showed that tissues harbored a distinct 

bacterial diversity and composition compared to sediments, but no significant differences between 

communities along the depth gradient have been observed. In terms of abundance, 

Synechococcales, Rhodobacterales, Actinomarinales, Rhizobiales, Planctomycetales, Pirellulales, 

and Clostridiales orders dominated the tissues, while Microtrichales, Anaerolineales, Caldilineales 

and Campylobacterales were higher represented within sediments. The amino acid metabolism 

was the dominant function for bacteria of both analysed matrices, followed by genes involved in 

carbohydrate, energy, cofactors and vitamins metabolism, slightly increased within tissues. The 

current contribution will serve as a baseline for further research aimed to fully understand the 

diversity and functions of microbial communities associated with polychaetes. 
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Nutrients are absorbed by plants mainly from the soil during growth and development processes, 

a process in which not only essential nutrients but also non-essential and even toxic elements are 

absorbed. Their accumulation in plants is influenced both by the type of plant and by the 
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characteristics of the environment. Also, the accumulation of these nutrients, essential and non-

essential elements depend on the part of the plant (leaves, stems, flower or roots). 

Studying the accumulation of these essential, non-essential or toxic elements is important to know 

the chemical, nutritional or toxic content of plants and at the same time helps to select plants 

capable of absorbing toxic elements to improve the quality of the environment. 

This study aimed to quantitatively determine inorganic micro- and macronutrients, as well as 

heavy metals in selected aquatic plants from the Danube delta Biosphere Reserve. Different 

anatomical parts of aquatic plants, namely Nymphaea alba and Iris pseudacorus were analysed 

comparatively. 
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Malagasy flora is characterized by a high endemic biodiversity. During several year of study, 

research on the genus Vaccinium has shown very important scientific results in term of chemical 

composition and biological activities. An in-depth study has been carried out on the aerial parts of 

Vaccinium secundiflorum, an endemic plant from Madagascar, rich in flavonoids and polyphenols. 

In order to determine in which fractions there is a majority content of flavonoids and polyphenols, 

we determined the total polyphenols and flavonoids content of each fraction of our plant. The study 

on the dichloromethane fraction also allowed us to isolate some triterpenes such as oleanolic acid, 

ursolic acid; sterol by the chromatographic methods and the spectroscopic method. The results 

showed us that the majority of flavonoids and polyphenols are on the ethyl acetate fraction with 

rate 59.80 % for flavonoids and 46.91 % for polyphenols, while, 50.51 % of crude extract contains 

flavonoids and 45.02% of polyphenols.  
Keywords: Vaccinium, plant, flavonoids, polyphenols, triterpenes, Madagascar.  
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COMPARATIVE STUDY OF MICRO- AND MACRO-ELEMENTS IN THE 

LEAVES AND FRUITS OF SOME SPECIES FROM THE CURCUBIRACEAE 

FAMILY CULTIVATED IN THE DANUBE AREA 

Anna Busuioc 1, Andreea Veronica Botezatu 1, Valentina Călmuc 1, Mădălina Călmuc 1, Bianca 
Furdui1, Rodica Mihaela Dinică*1  
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800201 Galaț i, România 
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Micro- and macroelements are two categories of essential elements in plant life for growth and 

development. The elements are actively involved in processes such as photosynthesis, respiration, 

protein synthesis, carbohydrate metabolism and nutrient transport through plants. 

Two types of plant materials, the fruits and leaves of the species M. charantia, C. metuliferus, and 

B. hispida which were adapted to cultivation in the area of the Danube basin, were analyzed by 

the ICP-MS technique. The fruits and leaves were oven-dried or freeze-dried. 

Through the ICP/MS method, the presence of chemical elements with high values, such as 

potassium, calcium, magnesium and iron, was highlighted in all the analyzed species. The 

comparative study between the fruit and leaf samples, their composition differs. Thus, it was 

demonstrated that the plant material obtained from fruits has a higher content of micro and macro 

elements valid for all analyzed species.  
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MULTICLASS PESTICIDE RESIDUES IN SURFACE WATER COLLECTED 

FROM MIDDLE AND LOWER COURSE OF OLT RIVER, ROMANIA 
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The widespread application of pesticides in agriculture has led to greater disposal of pesticide 

residues in aquatic environments around the world. The chemical diversity of pesticides has 

evolved in recent decades, and the pesticides used today are generally more polar, less persistent 

and less negative impacts. 

The present study aims to investigate the distribution of different pesticides classes in surface 

waters collected in September 2022 from the middle and lower course of Olt River, including the 

Olt River, reservoirs and major tributaries, in order to identify areas with potential ecological risk. 

For that, target analytical methods were applied in order to quantify organophosphorus, 

organophosphates, triazines, carbamates, acid herbicide and polar pesticides including glyphosate, 

its main metabolite aminomethylphosphonic acid and glufosinate by UHPLC-Orbitrap HRMS. 

Target analysis of multiclass pesticide residues coupled with the multivariate statistical analysis 

of the data revealed the spatial distribution of the investigated pesticides along the middle and 

lower basin of the Olt River, thus allowing the detection of several contamination point sources 

associated with municipalities water treatment plants and agricultural activities. Among the 

studied pesticide classes, acid herbicides were quantified in higher amounts, higher concentrations 

corresponding to chloramben (24.66-252.87 μg/L) and 2,4,5-T (trichloro phenoxy acid) (2.09-343.40 

μg/L). Monitoring programs are needed to assess the degree of pesticide pollution, as support for 
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the decision-making process and the development of measures to reduce the use of pesticides in 

agriculture. 
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Top layer (0-2 cm) of the sediments were sampled in October 2022 from 11 sampling stations 

distributed within the coastal Lake Costinesti (Romania). Some heavy metals (Cu, Ni and Zn), as 

well as major components (CaCO3 and TOC) were investigated in the surface sediments in order 

to assess the heavy metal pollution. The pollution level was estimated based on some indexes such 

as: the Contamination Factor (CF) and Geoaccumulation index ((Igeo). The values of those indexes 

varied within 0.07 – 0.12 (Cu), 0.90  –  1.38 (Ni),  0.09  –  0.13 (Zn) for CF and - 4.40 – - 3.68 (Cu), 

- 0.74 – - 0.12 (Ni), - 4.11 – - 3.53 (Zn) for Igeo, showing a low level of metal pollution. The ecological 

quality assessment of Costineș ti Lake was determined based on the above-mentioned 

investigations complemented with the biological indices, indicating a good ecological status. 
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LOWER DANUBE RIVER BASIN 
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The Danube is the second longest river in Europe and flows into the Black Sea, where the Danube 

Delta is formed. Pollution of the Danube River with emerging pollutants is a topical issue in 

various fields of scientific research. The category of emerging pollutants includes the following 

classes of compounds: microplastics, pesticides, pharmaceuticals, personal care products, 

disinfection by-products, and perfluorinated compounds. In the present study, the occurrence of 

pharmaceuticals was analysed in surface waters sampled from different stations located in the 

Lower Danube Basin. The results obtained with the UHPLC-MS/MS equipment confirm that the 

most frequently detected pharmaceutical substances were caffeine (psychoactive stimulant), 

carbamazepine (anticonvulsant), metformin (antidiabetic), and sulfamethoxazole (antibiotic). 
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The Romanian part of the Danube River is an important watercourse which plays a pivotal role in 

shaping the geomorphology and sediment dynamics of the surrounding regions. This study sought 

to examine the composition, distribution, and origin of heavy minerals in the sediments of the 

Lower Danube River. We aimed to uncover the geological mechanisms that have impacted the 

deposition and dynamics of sediment. 

In total, 45 sediment samples from 5 predetermined sectors (Isaccea, Giurgiuleș ti, Seimeni, 

Olteniț a Aval and Olteniț a Amonte) have been collected in the field campaign conducted in April 

of 2023. 

Findings suggest the prevalence of several key heavy minerals, such as zircon, tourmaline, garnet, 

epidote, disthene, rutile, and amphiboles, among others. These minerals exhibit distinct 

morphologies and compositions, reflecting their diverse origins from both local and distant 

geological formations. By comparing the mineral assemblages in the sediments with potential 

source rocks and formations in the surrounding area, we intended to understand the contributions 

of various tributaries and geological formations to the sediment load of the Romanian sector of the 

Danube River. 

According to the component concentrations of the heavy minerals found within our analyzed 

samples, it has been determined that the garnet-hornblende-disthene-epidote association is 

dominant. Most likely, the source rocks are represented by the metamorphic rocks of the Southern 

Carpathians, which contribute significantly through the left tributaries of the Danube. 

The study emphasizes the need for continuous research to refine our understanding of sediment 

sources and transport patterns. It also underscores the importance of interdisciplinary approaches 

in addressing complex environmental challenges and guiding sustainable river management 

practices in the Romanian Danube basin.  
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Along with the increase in the demand for petroleum products worldwide, the activity of the 

petroleum industry intensified, which resulted in the occupation of new land surfaces. Important 

quantities of petroleum hydrocarbons are spilled into the environment and pollute both the soil 

and the water (e.g.,underground water) having a negative impact on the environment and on 

human health, too. Up to now various treatment strategies and technologies have been developed 

to remove such toxic organic compounds from the petroleum contaminated environment. As a 

result of the use of different remediation strategies the affected areas can be recovered and 

returned to their natural circuit. Using different microbiological methods four groups of bacteria 

(i.e. hydrocarbon-degrading, hydrocarbon-tolerant, heterotrophic bacteria, and enterobacteria) 

were detected in the analyzed underground water sample collected from an old petroleum products 

storage. The content of the petroleum products in the underground water was above the limit 

allowed by national and international environmental standards. The interaction of petroleum 

hydrocarbons with the environment significantly modifies the bacterial activity in contaminated 

sites. The study of the relationship between the indigenous bacteria capable to tolerate and 

degrade hydrocarbons and the concentration of petroleum hydrocarbons in the contaminated 

underground water could provide important information about the possibilities of mitigating the 

negative effects on the receptors and reducing the concentrations of the petroleum products 

pollutants. 
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Traditional medicine has been based since ancient times on the healing power associated with the 

biodiversity of the environment, its pharmacopoeia containing medicines obtained from herbs, 

bark, roots, minerals, animals and various materials found in nature. As a result, the exploration 

of plants and the preservation of ecosystem health have direct effects on human and global health. 

Today, the WHO estimates that about 80% of the world's inhabitants use traditional medicine for 

their primary health care. This study is part of the identification of medicinal plants used by the 

Burkinabe population to treat peptic ulcers. The approach technique was an ethnobotanical survey 

carried out among traditional healers. The information sought related on the one hand to the 

respondents and on the other hand to the local and scientific names of the medicinal plants as well 

as the organs used. This was a semi-structured interview with each traditional healer. At the end 

of the study, 290 traditional healers were surveyed with a predominance of the male sex, ie 69.66% 

of men against 30% of women. Similarly, 113 species of medicinal plants were identified in the 

different study cities. These species belong to 48 botanical families. The most represented families 

were those of Caesalpiniaceae (9 species) and those of Combretaceae (8 species). This study is a 
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very valuable source of information for subsequent research in the field of plant biodiversity in 

order to protect these species which occupy a primordial place in the environment.  
Keywords: ethnobotanical survey, traditional healers, medicinal plants. 
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Currently, microplastics are considered ubiquitous emerging pollutants in aquatic environments. 

Monitoring the presence of microplastics (MPs) in aquatic ecosystems is crucial due to their toxicity 

to the biota. Processes such as biofilms, adsorption, and accumulation of other pollutants 

determine the distribution of plastic fragments throughout the water column and in sediment. The 

present study assessed the presence of microplastics in the Lower Danube water at the surface, 

depth, and in sediment. The samples were processed and analyzed in the Spectrometry Laboratory 

within REXDAN Research Infrastructure from “Dunarea de Jos” University of Galati, Romania. 

The obtained results revealed the presence of plastic fragments of different shapes, sizes, colours, 

and compositions in all the samples collected.  
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Per- and Polyfluoroalkyl Substances (PFAS) are considered emerging persistent organic pollutants 

that present high levels of chemical, thermal and biological stability. This study documents PFAS 

occurrence in freshwater samples collected from 16 stations along the Lower Danube River and 

also in several species of fish that are found in the Danube River. The following fish organs were 

tested: muscle, liver and gills. Prior to the analysis, the environmental samples were submitted to 

sample preparation. Therefore, the freshwater samples were extracted using the Thermo Scientific 

AutoTrace 280 Solid-Phase Extraction Instrument and the fish samples were extracted using the 

QuEChERS method. Ultra-High- Performance Liquid Chromatography analysis was carried out 

using a Thermo Scientific Vanquish Flex Liquid Chromatograph System coupled to Thermo 

Scientific Orbitrap Exploris 120 High-Resolution Mass Spectrometer (UHPLC-HRMS). The MS 

was operated in a negative mode using an ElectroSpray Ionization (ESI) ion source with a 120,000 

resolution (FWHM) at m/z 200. The UHPLC-HRMS system provided excellent qualitative 

confirmation in Full MS mode and quantitative sensitivity in the MS2 mode; it also resolved more 

target ions from matrix interferences in complex samples. The method was shown to be fit-for-

purpose and may be explored for future expansion into other environmental and food matrices. 
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The main objective of this study is to investigate the seasonal and spatial variability of E. coli and 

Enterococci contamination levels in water collected from several resorts on the Romanian coast. In 

order to achieve this objective, public datasets, including regular measurements during the 

summer season, of E. coli/Enterococci concentration in water were used. 

The results show that there are significant variations in contamination levels between resorts and 

at different times of the year, probably due to variations in infrastructure, population and water 

resource management. Also, temporal trends show an increase in enterobacteria concentration 
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during the summer season, with the exception of 2020 reflecting the decrease in tourism due to the 

COVID-19 pandemic. 

In conclusion, this study highlights the importance of continuous monitoring of water quality in 

Romanian seaside resorts, especially during the summer season, to ensure public health and to 

implement appropriate management measures. It also highlights the need for more rigorous 

approaches to wastewater management and environmental education to minimise the impact of 

human activities on the quality of the marine environment. 
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The primary objective of the Wastewater Treatment Plants (WWTPs) is to remove pollutants from 

wastewater to ensure the protection of the receiving water body (Fighir et al., 2019). Research has 

shown that sewage treatment plants are an undeniable source of man-made greenhouse gas 

emissions that lead to global warming and climate change (Larsen, 2015; Sweetapple et al, 2014). 

Carbon emissions from wastewater treatment plants are emissions related to the collected, treated 

and final disposal of treated wastewater and the resulting sludge. Carbon footprint may be reduced 

to a minimum through energy and chemical inputs into treatment processes and maximising 

wastewater energy generation through carbon and heat capture (Pagilla, 2022). The embedded 

carbon or embodied carbon footprint of WWTPs includes the total amount of greenhouse gas 

emissions from their construction, maintenance and disposal (Nayeb et al., 2019). In households 

and certain industries in Romania, 20.0 million population equivalents (p.e.) of wastewater are 

generated every day, treated in 642 plants before being discharged, 434 biological treatment 

plants, 174 biological treatment plants with nitrogen and phosphorus removal, and 34 primary 

treatment plants. Only 12% of urban wastewater in Romania is treated in accordance with 

UWWTD requirements and this is well below the EU average of 76%. 
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Currently, the importance of updating water and sediment quality monitoring on the Danube River 

basin, is considered of interest by using a holistic approach for measuring some physical-chemical 

quality indicators in the pre-deltaic area, the confluence region between the rivers Siret, Prut and 

Danube. This area acquires special importance, especially since the Danube water in this area is 

the main source of water supply. Thus, the present study aims to assess the quality and the level 

of contamination of water and sediment of the Lower Danube waters through determining the 

influence of anthropogenic and industrial activities in the area through the input of tributaries.  

In this purpose, statistical analysis and pollutions maps with the Water Quality Indicator (WQI) 

calculated based on physical-chemical parameters, were carried out to highlight the contribution 

of each process in the seasonal dynamics and also to evaluate the self-purification capacity of the 

Danube. The evaluations led to an estimate of the bioaccumulation factors that could coherently 

explain the values of the measurements obtained. 
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Carbon nanotubes (CNTs) and multilayered carbon nanofibers (MWCNFs) have attracted 

significant attention in the last decade due to their physical and electronic properties. These 

nanomaterials have proven to be very attractive in the field of sensors and biosensors, offering a 

series of benefits due to excellent electrical conductivity, high chemical stability, very good 

biocompatibility for the purpose of integrating biological components, such as enzymes [1],[2]. In 

this study, the electrochemical responses of some sensors based on CNTs and MWCNFs developed 

for the detection of heavy metal ions Cd2+, Pb2+, Cu2+, and Hg2+ from surface water samples were 

developed and comparatively analyzed. The SWASV (square wave anodic stripping voltammetry) 

method was used for the electrochemical analysis of the devices, which proved to be precise, 

reproducible and stable for this study. The obtained results highlighted the excellent performance 

of the SPE/CNT sensor compared to the SPE/MWCNF, thus making it a genuine instrument with 

applicability in the environmental field. 
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Water contamination by phenolic compounds from sources such as industries, agriculture, and 

natural phenomena is a significant concern, necessitating the development of efficient detection 

methods. Traditional analysis techniques, while precise, often require complex equipment and 

extended periods of time. In contrast, electrochemical methods present a promising option due to 

their high sensitivity and speed (F.S.M. et al., 2017), (Mainali, 2020). This research focuses on 

enhancing electrochemical detection methods for catechol by employing sensors modified with 

materials such as graphene and PEDOT (poly(3,4-ethylenedioxythiophene)) to enhance their 

performance characteristics. The deposition of the PEDOT film was conducted using 

chronoamperometry, while the detection and quantification of catechol was carried out through 

square wave voltammetry (SWV). Preliminary results indicate that these modifications can yield 

promising outcomes, with a limit of detection (LOD) reaching the nanomolar range, signifying the 

ability to detect even minute quantities of the analyte in water samples. The study specifically 

employs voltammetric methods, such as SWV, to quantify the sensitive and accurate 

electrochemical responses generated by the modified sensors when exposed to catechol. This study 

highlights that these modified electrochemical sensors, combined with voltammetric methods, 

could offer an efficient and sensitive way to monitor catechol in water, with significant implications 

for environmental preservation and public health.  
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Dithiocarbamates (DTC) have been extensively used as fungicides for more than fifty years due to 

their cost-effectiveness and their antifungal properties against a large panel of plant diseases. 

Despite the significant environmental and food chain impact of DTCs, the current analytical 

approaches for their determination suffer from serious drawbacks. The European reference method 

for this purpose relies on non-selective quantification by indirect determination: after acidic 

hydrolysis, the sum DTCs is measured via the generated carbon disulfide by gas chromatography.  

A multi-approach strategy was applied throughout this study in order to increase knowledge on 

the DTCs determination in food matrices from the following perspectives: 

(i) determination of DTCs per class, depending on their chemical structure, as well as of their 

degradation products. The methods are based on hydrophilic interaction liquid chromatography 

(HILIC) or reverse phase (RP) HPLC hyphenated to either molecular or elemental mass 

spectrometry (MS) techniques through the detection of organic DTCs, metals and/or sulfur 

moieties; 

(ii) selective and simultaneous determination of the three individually EU regulated DTCs (thiram, 

ziram and propineb) as well as of the DTCs degradation products by the use of HILIC-MS/MS. 

The proposed analytical methodologies were in-house validated for the determination of the target 

analytes from several fruit and vegetable matrices over a wide concentration range. The results 

showed that the analysis of DTCs by class as well as of their degradation products from fruits and 

vegetables can be achieved by a multi-approach methodology especially when employing soft 

surface extraction techniques and further separate and detect by the use of HILIC or RP-HPLC 

coupled to electrospray-MS/MS or to ICP-QQQ-MS. 
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Forest management influences the environment and human health as well, by changing the 

climate, weather, water, air, biodiversity, wildlife, disease risk and food security. The forest 

management can lead to beneficial or detrimental effects on water quality depending on the extent 

and type of management activities within them. The need for both sensitive forest management to 

protect water resources and changes in water quality to protect forests has been recognised. Spatial 

and temporal changes in forest coverage and water quality highlight the importance of monitoring. 

Comparing satellite images from the same region recorded at different times is an approach that 

aims to identify changes in land coverage and understand forest spatial pattern change over time. 

The multifractals analysis leads to the determination of the percentage of land coverage, the 

dynamics of the natural reforestation process, the location of mature trees and the determination 

of areas where the landscape has changed drastically due to deforestation and / or reforestation. 

The multifractal measures are correlated to changes in the forest structure in order to identify the 
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percentage of crown areas in the forest area, the existence of natural reforestation, the areas with 

mature trees. They determine those areas where the landscape has changed drastically due to 

deforestation and reforestation, the vertical development of the forest floors and finally, to give an 

automatic method to investigate the aerial images for surveilling, understanding and predicting 

the forest changes. 

Water quality index (WQI) is an important dynamic attribute in the characterization of the water 

health and quality. A new forecast scheme for water quality based on the qualitative classes, 

including very good (0 - 25), good (26 - 50), poor (51 - 75), very poor (76 - 100) and extremely 

polluted/non-potable (> 100) using Artificial Intelligence is a meaningful method of protecting 

public health because of its possibility to provide early warning regarding harmful water 

pollutants. The Cascade-forward network models successfully forecast the short-term WQI as they 

may learn historic patterns and determine the nonlinear relationships between the input and 

output variables. 

These approaches could be relevant to all stakeholders involved in sustainable water and forestry 

management. 

 


