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Figure 10 a) Evolution of the ORP mV indicator in the investigated surface water samples for Gorgova-Uzlina 
Complex; b) Evolution of the ORP mV indicator in the investigated surface water samples for Izmail  

and Sf. Gheorghe Confluences 
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Figure 11 a) Evolution of the NitraLED mg/L indicator in the investigated surface water samples for Gorgova-Uzlina 
Complex; b) Evolution of the NitraLED mg/L indicator in the investigated surface water samples for Izmail  

and Sf. Gheorghe Confluences 
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Grouping of stations by nitrate concentration 
• Low concentrations (≤1 mg/L) 

Stations such as DD24-03 – Ceatal Izmail 
(0.1108 mg/L), DD24-26 bis – Isaccel lake 
(0.095 mg/L) and DD24-21 bis – Isacova lake 
(0.144 mg/L) indicate very low nitrate presence. 
These values may reflect areas with low 
anthropogenic impact or geochemical 
conditions that limit nitrate accumulation. 

• Moderate concentrations (1 – 5 mg/L) 
This range includes most of the stations in the 
first sets of measurements (e.g. DD24-02, 
DD24-04, DD24-15) – Ceatal Izmail and Ceatal 
Sf. Gheorghe in September, and the stations 
(e.g. DD24-17 bis, DD24-19 bis, DD24-22 bis) 
– Uzlina and Isacova Lakes. 
Moderate values may indicate a natural 
influence or a limited source of pollution. 

• High concentrations (>5 mg/L) 
The highest values occur at stations DD24-75, 
DD24-76, DD24-81, DD24-85 – Ceatal Izmail 
in October, with a maximum concentration of 
18.362 mg/L. 
These concentrations are significantly higher 
and may indicate either a point source of 
contamination (e.g. anthropogenic activities, 
domestic effluents, agricultural inputs, industrial 
waste) or specific geological and hydrological 
factors, in the upstream urban section of the 
Danube River. 
The concentration of chlorophyll a RFU 
concentration measured in the samples from the 
investigated lakes showed significant 
variability. Specifically, the values ranged 
broadly from 0.51 to 22.48 (mean = 4.89) in the 
Gorgova-Uzlina Complex and from 0.34 to 0.78 
(mean = 0.52) in the Ceatal Izmail and Sf. 
Gheorghe areas. The lowest concentration was 
recorded at station DD24-81 (Ceatal Izmail), 
while the highest was observed at station DD24-
27 bis (Isaccel Lake) (Figure 12 a, b). 
Several factors contribute to this variability: 

• Nutrient availability: the main cause of 
variations in chlorophyll “a” 

concentration is the differences in 
nutrient availability (especially nitrogen 
and phosphorus) between lakes. High 
nutrient levels can stimulate algal 
growth, leading to increased chlorophyll 
concentrations. 

• Hydrological conditions: Lakes differ in 
water renewal rates, connectivity to 
major channels, and water residence 
time. Lakes with slower water exchange 
rates or limited flushing often 
accumulate nutrients, promoting higher 
algal productivity. 

• Biological activity: Differences in algal 
community composition and the 
presence or absence of macrophytes or 
other aquatic vegetation can 
significantly influence chlorophyll 
levels. Lakes with abundant aquatic 
vegetation may have lower chlorophyll 
concentrations due to competition for 
nutrients. 

• Anthropogenic influence: Human 
activities, such as agricultural runoff, 
wastewater discharge, or fish farming 
operations, can lead to increased nutrient 
inputs, stimulating algal growth and 
chlorophyll concentration. 

• Physical factors: Light availability, 
temperature variations and mixing 
conditions in lakes can also affect algal 
growth rates and therefore chlorophyll 
concentrations. 

Most samples showed chlorophyll values below 
the threshold of 25 µg/l established for water 
quality class I (very good status) according to 
Order 161/2006, suggesting that the lakes 
generally have a good ecological status in terms 
of primary productivity. However, the wide 
range of chlorophyll values clearly indicates 
variability driven by the interaction between 
nutrient dynamics, hydrological conditions, 
biological communities, anthropogenic 
pressures and physical environmental factors. 
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Figure 12 a) Evolution of the chlorophyll a RFU indicator in the investigated surface water samples for Gorgova-Uzlina 
Complex; b) Evolution of the chlorophyll a RFU indicator in the investigated surface water samples for Izmail  

and Sf. Gheorghe Confluences 
 
Total Algal Content (TAL - PC RFU). The TAL 
PC values show significant variations between 
stations, ranging from a minimum of 0.44 µg/L 
to a maximum of 12.47 µg/L, average = 2.78, for 
Gorgova-Uzlina Complex and for Ceatal Izmail 
and Sf. Gheorghe, the values varied between 
0.10-1.37, average = 0.64 (Figure 13, a b). The 
lowest concentration values (below 0.5 µg/L) 
occur at stations DD24-78, DD24-79 and DD24-
80, indicating reduced contamination or better 
water quality conditions at these points. In 
contrast, the highest concentrations (above 1.5 
µg/L) are observed at stations DD24-92 bis, 

DD24-93 bis, DD24-97 bis and DD24-99 bis, 
suggesting possible local sources of pollution or 
increased accumulation of the analysed 
compounds. Most values are around the range of 
0.8-1.2 µg/L, indicating a moderate 
concentration, possibly reflecting a relatively 
balanced state of the waters at most of the 
investigated points. The distribution of the data 
may suggest differences in the intensity of 
anthropogenic or natural factors influencing 
each sampling point, reflecting specific local 
impacts. 
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Figure 13 a) Evolution of the Total Algal Content (TAL - PC RFU) indicator in the investigated surface water samples 
for Gorgova-Uzlina Complex; b) Evolution of the Total Algal Content (TAL - PC RFU) indicator in the investigated 

surface water samples for Izmail and Sf. Gheorghe Confluences 
 
Based on Pearson correlation for all the samples, 
a strong positive correlation was found between 
(Table 3, Figure 14): 
Strong positive correlations: 

- ODO % sat and ODO mg/L (0.803): As 
expected, the percentage of dissolved oxygen 
saturation and its concentration measured in 
mg/L are strongly correlated. This is because 
both measure oxygen, but in different units, 
influenced by temperature and pressure. 

- Salinity and TDS (0.937): Total 
dissolved solids (TDS) concentration is closely 

related to salinity, as dissolved salts contribute 
significantly to TDS. 

- Conductivity and temperature (0.936): 
As temperature increases, the conductivity of 
water increases significantly, as ions in the water 
become more mobile. 
Strong negative correlations: 

- Temperature and TAL PC ug/L (-0.892): 
As temperature increases, the concentration of 
algal pigments decreases significantly, 
suggesting a decrease in phytoplankton biomass 
under warmer conditions. 
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- Temperature and NitraLED mg/L (-

0.838): Higher temperatures are associated with 
lower nitrate levels, likely due to increased 
biological consumption in the ecosystem. 

- Temperature and ODO mg/L (-0.498): 
While there is a negative relationship between 
temperature and dissolved oxygen, the 
correlation is moderate. In general, warmer 
water holds less oxygen. 
Moderate correlations: 

- pH and ODO % sat (0.811): higher pH is 
correlated with higher oxygen saturation, likely 
due to photosynthetic activity. 

- pH and ORP (-0.420): There are a 
moderately negative relationship between pH 
and redox potential (ORP), suggesting that at 
higher pH, the environment becomes more 
reductive.  

- TAL PC ug/L vs. NitraLED mg/L 
(0.748) → The number of algal pigments is 
correlated with the concentration of nitrates, 
suggesting that nitrates are an important source 
of nutrients for phytoplankton. 
Weak correlations: 

- Chlorophyll RFU and turbidity (0.191): 
The relationship between chlorophyll levels 
measured by fluorescence and turbidity is weak. 
Therefore, algae growth does not fully explain 
water turbidity. 

- Chlorophyll ug/L and temperature (-
0.676): Chlorophyll measured as actual 
concentration is negatively influenced by 
temperature, but to a moderate to strong extent. 

 

 
Table 3. Proximity matrix (Pearson correlation coef.) 

 
 

 
Figure 14. Pearson correlation 
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The physico-chemical parameters measured in 
this study varied within ranges compatible with 
natural seasonal fluctuations and environmental 
standards. Water temperature closely followed 
air temperature trends, reflecting typical autumn 
conditions. pH values consistently indicated 
optimal conditions for aquatic life, 
demonstrating stability in the ecosystem. 
Turbidity levels showed a wide range, with 
some stations showing high values, probably 
influenced by sediment inputs from the Danube 
River. Electrical conductivity and total 
dissolved solids (TDS) values demonstrated 
typical freshwater conditions with low 
mineralization, indicating minimal impacts of 
external pollution. Similarly, low salinity values 
confirmed the predominantly freshwater nature 
of the lakes. 
Dissolved oxygen levels showed significant 
variability, with some sites recording 
concentrations below the recommended 
minimum of 5 mg/L, potentially influenced by 
biological activity and hydrodynamic 
conditions. Oxidation-reduction potential 
(ORP) values fell within natural limits, 
indicating healthy redox conditions in the water 
bodies. Nitrate concentrations varied 
significantly, highlighting areas with potential 
anthropogenic impact. Chlorophyll “a” 
concentration generally indicated very good 
ecological conditions, although some sites 
displayed higher values, suggesting localized 
variations in nutrient availability and primary 
productivity. In addition, the total algal content 
(TAL - PC RFU) reflects variations in primary 
productivity and algal biomass between 
sampling points, highlighting potential 
eutrophication patterns. The observed 
variability in TAL PC values could thus be 
related to differences in nutrient availability, 
water circulation or local anthropogenic inputs 
influencing algal growth.  
The results obtained in this study on the 
physicochemical parameters of the Danube 
Delta waters closely align with the findings of 
previous research conducted in the same region 
and in similar environments. Studies focused on 
areas such as the Gorgova-Uzlina Depression, 
the Somova-Parches area and the Matita-Merhei 
Complex have similarly reported good overall 
ecosystem conditions (Botnariuc, 1985). 
Furthermore, the measured values are consistent 

with those documented in other recent water 
quality assessments for the Sfântu Gheorghe and 
Chilia branches (Sener et al., 2016; Oz et al., 
2019; Teodorof et al., 2021) and the predeltaic 
area near Galați (Iticescu et al., 2014). 
Collectively, these studies suggest a medium-
term stability of the hydrochemical 
characteristics in the Danube Delta region 
(Karabulut et al., 2014). 
Pearson correlation analysis revealed strong 
relationships between parameters such as 
dissolved oxygen and oxygen saturation, salinity 
and TDS, as well as conductivity and 
temperature. These correlations indicate 
interdependencies between physicochemical 
factors and underline the importance of 
integrated monitoring approaches for managing 
the ecological health of the Danube Delta. 
 
CONCLUSIONS  
 
To determine the water quality status of the 
studied areas of the Izmail and Sf. Gheorghe 
Rivers and the Danube Delta, several 
physicochemical parameters were evaluated, 
including temperature, pH, turbidity, total 
dissolved solids (TDS), conductivity, dissolved 
oxygen, oxygen saturation, oxidation-reduction 
potential (ORP), salinity, nitrate concentration, 
chlorophyll and total algae content (RFU-PC). 
The measurements and interpretations followed 
the established reference standards and methods. 
• Water quality in the investigated ecosystems of 
the confluence areas and lakes of the Gorgova 
Uzlina Lake Complex. 
According to the analysed parameters, most of 
the water samples from the studied lakes and 
canals fell predominantly into quality classes I 
and II according to Order 161/2006, indicating a 
generally good ecological status. However, 
localized variations were identified, reflecting 
specific environmental conditions or pressures. 
• Ecological vulnerabilities and anthropogenic 
pressures 
Ecosystems remain vulnerable to fluvial inputs 
of organic and inorganic substances, influencing 
turbidity and dissolved substance 
concentrations. Elevated turbidity values 
recorded in certain locations, such as Lake 
Isaccel, highlight potential negative impacts on 
aquatic organisms and overall water quality, 
requiring continuous monitoring. 
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• Physico-chemical water parameters 
Temperature (°C): the values recorded were 
characteristic of the autumn season, showing 
minimal variability and remaining within 
natural limits. 
pH (pH units): most samples indicated values 
within the normal range (6.5–8.5), suggesting a 
chemically stable aquatic environment. 
Turbidity (FNU): localised increased turbidity 
was observed, indicating variations due to 
sediment influx or anthropogenic impact, which 
may negatively affect aquatic life. 
Total Dissolved Solids (TDS) (mg/L): values 
were consistent with freshwater systems, 
reflecting limited dissolved salt content. 
Conductivity (µS/cm): all measurements are 
aligned with quality class I, confirming the 
minimal presence of dissolved salts and 
indicating low contamination. 
Dissolved Oxygen (ODO mg/L) and Oxygen 
Saturation (ODO%): although generally 
reflecting good ecological status, certain 
locations (e.g. Durnoliatca Lake) showed lower 
dissolved oxygen values (below 5 mg/L), posing 
risks to aquatic biota. 
Oxidation-Reduction Potential (ORP, mV): 
ORP values indicate favourable oxidative 
conditions in most locations, leading to a 
balanced ecological environment. 
Salinity (PSU): the recorded values affirmed the 
freshwater nature of the studied aquatic 
environments, with no significant saline 
influence. 
Nitrate (NitraLED mg/L): concentrations were 
within acceptable limits, with no significant 
indication of nutrient pollution in the studied 
areas. 
Chlorophyll (RFU): Chlorophyll values 
remained generally low, suggesting minimal 
risks of eutrophication and reduction of algal 
biomass. 
Total Algal Content (TAL-PC RFU): significant 
variations were identified between stations, 
reflecting differences in nutrient availability or 
localized anthropogenic influences affecting 
algal biomass. 
• Risk factors and recommendations 
Sediment and organic matter inputs from the 
Danube significantly influence water quality. 
Continuous monitoring is essential to detect and 
mitigate potential deterioration, especially in 

areas with high turbidity and low dissolved 
oxygen levels. 
Future monitoring efforts should correlate 
physicochemical data with meteorological and 
hydrological conditions of the Danube – Danube 
Delta lakes, improving the understanding of 
seasonal and anthropogenic impacts on these 
sensitive ecosystems. 
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