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ABSTRACT 
 

This study provides data on the impact of climate change on the Balta Albă Buzău 

natural reserve. Lake Amara, as part of the reserve, dried up first, followed by 

Balta Albă Lake, which now contains a reduced amount of water; in certain years, 

the water has receded tens of meters from its former shores. The lake is nationally 

and internationally recognized for the health benefits of its mineralized waters and 

sapropelic muds, which constitute the biotope of this lake. The present paper 

presents a study of the physical-chemical quality indicators of the water and mud 

from Balta Albă Lake, Buzău County. Experimental analyses were performed for 

the following physical-chemical parameters: pH, dissolved salts, and the content of 
calcium, magnesium, chlorides, and sulfates. The research aims to assess the 

influence of the significant water retreat on the mineral content of the lake’s water 

and mud, the lake being renowned for over 200 years for its curative properties for 

various conditions. 
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1. Introduction 
Global climate change has become a decisive 

factor in ecosystem transformations at both regional 

and local scales [1]. These are manifested through 

rising temperatures, changes in precipitation regimes, 

declining water levels, or intensification of extreme 
meteorological events—effects that can disrupt the 

ecological balance of certain habitats [2]. Lacustrine 

aquatic ecosystems are among the most sensitive to 

climate variations, which can influence water's 

physical-chemical parameters, the structure of 

biological communities, biogeochemical processes, 

and the hydrological regime [3, 4]. High temperatures 

and drought are increasingly evident in southeastern 

Romania, seemingly intensifying each year, 

producing adverse effects on multiple ecosystems [5]. 

Balta Albă is a protected natural area of national 

interest corresponding to a geological and zoological 
nature reserve category, located in the administrative 

territories of Buzău and Brăila counties [6]. The Balta 

Albă Lake is a brackish aquatic system that is part of 

the Natura 2000 site "Balta Albă-Amara-Jirlău" [7]. 

The Balta Albă resort is named after the nearby 

lake, which due to salt deposits in dry years, creates 

the illusion of an infinite white surface. The mud of 

Balta Albă has curative properties due to its salts and 

minerals [8]. The lake water is chlorinated, sodium-

rich, slightly magnesian and sulfate-rich, helping in 

the treatment of locomotor, dermatological, 

rheumatic, gynecological, or neurological diseases. 

The mud has biotrophic, regenerative, anti-

inflammatory, analgesic, sedative, and vasodilatory 

properties, demonstrated in clinical studies [8]. Due 

to the severe drought in recent years, the lakes in the 

plain area of Buzău County have dried up, either 
completely, as in the case of Lake Amara, or partially, 

as in Balta Albă Lake [9]. Due to its larger size 

compared to nearby Lake Amara, the water loss was 

not as rapid [10] (Fig. 1). Currently, the landscape 

around Balta Albă Lake is marked by arid, cracked 

soil due to drought [11]. Figures 2 and 3 show the 

annual variation in temperature and precipitation in 

the locality of Balta Albă. As the graphs indicate [12], 

the linear trend of temperatures has been increasing 

over the past decade, while precipitation has shown a 

downward trend in the past six years. These data 

reflect the presence of climate change in the area 
hosting the studied lacustrine ecosystem.  
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Fig. 2. Annual temperature variation in the locality of Balta Albă [12] 

- - - - - - - - - Linear temperature trend; █ cold years; █ warm years. 

 

 
Fig. 3. Annual precipitation variation in the locality of Balta Albă [12] 

- - - - - - - - - Linear precipitation trend; █ high precipitation; █ drought years. 

 

The aim of this study is to analyze the influence of 

climate change on the Balta Albă ecosystem by 
correlating the content of specific minerals, known 

for the lake’s therapeutic properties, with the biotic 

dynamics of the ecosystem, mainly due to drought. 

 

 
Fig. 1. The effects of drought on Lake Balta Albă 

 

2. Materials and Methods 

2.1. Geographical Setting 
The Balta Albă natural reserve is located in the 

eastern extremity of Buzău County and the 

northwestern part of Brăila County, covering an area 
of 1,167 hectares. The reserve consists of a natural 

saltwater lake and surrounding peat bogs and 

meadows, providing feeding, nesting, and living 

conditions for various migratory, transient, or 

sedentary bird species [13]. The site is located 55 km 

from Buzău, 65 km from Brăila, and 25 km from 
Râmnic (Fig. 4). 

 

2.2. Sample Collection 
Samples were collected from Balta Albă Lake, 

Buzău, as follows: 

- lake water sample (Fig. 5); 

- mud sample from inside the lake (Fig. 6); This 
sample was collected underwater and it was labeled 

Nlake; 

 

 
    Fig. 4. Location of Lake Balta Albă, Buzău County 
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 Nlake Nshore 

Fig. 5. Collected water 

sample 

Fig. 6. Mud samples collected from  

Lake Balta Albă 

Fig. 7. Preparation of 

mud extracts 

   

- mud sample from the lake shore (collected from the 

area where the water receded), labeled Nshore (Fig. 6). 
For the mud samples, aqueous extracts were prepared 

at a 1:5 ratio, as shown in Fig. 7. 

 

2.3. Performed Analyses 
The following quality parameters were 

determined for all collected samples (water and mud): 

- pH using the potentiometric method, 
- salt content using the conductometric method, 

- chloride content (Cl⁻) via volumetric titration with 

silver nitrate solution and potassium chromate as 

indicator, 

- calcium content (Ca²⁺) using EDTA titration with 

Murexide as indicator, 

- magnesium content (Mg²⁺) using EDTA titration 

with Eriochrome Black T as indicator, 

- sulfate content (SO₄²⁻) using photo colorimetric 

method with UV/ VIS spectrophotometer at 585 nm. 

 

3. Results and Discussions 
Experimental results of the water and mud 

analyses from Balta Albă Lake are summarized in 

Table 1. Each analyzed parameter is subsequently 

detailed in the paper. 

 

3.1. pH Determination 
According to Fig. 8, the lake water has a slightly 

alkaline pH, which is relatively normal for lakes rich 

in minerals. The mud has a higher pH, especially in 

the central areas of the lake, which may suggest a 

higher content of bases (such as sodium or calcium 
hydroxide, calcium carbonate, or ammonia). 

It can be assessed that the pH values for all 

analyzed samples are typical of saline lakes and 

sapropelic muds [14]. From a therapeutic perspective, 

the slightly alkaline level of the water is beneficial for 

the skin and for dermatological treatments [15]. As 

for the sludge from the area where the lake water has 

not receded, the strongly basic pH (9.23) is typical of 

mature therapeutic muds, with low biological activity 

and a high capacity to neutralize skin acids [16]. 

 

 
Fig. 8. Measured pH values in the samples collected 

from Lake Balta Albă 

 

Table 1. Results of the analyses performed on the water and sludge from Lake Balta Albă, Buzău County 

Analyzed 

samples 

pH, 

units 

Salts,  

ppm 

Chlorides, 

mg/l 

Calcium, 

mg/l 

Magnesium, 

mg/l 

Sulfates, 

mg/l 

LAKE 

WATER 
8,17 3420 464,4 100,2 88,2 1390 

LAKE MUD 
pH, 

units 

Salts, mg/ 

100 g sludge 

Chlorides, 

mg/ 100 g 

sludge 

Calcium, 

mg/ 100 g 

sludge 

Magnesium, 

mg/ 100 g 

sludge 

Sulfates, 

mg/ 100 g 

sludge 

Shore mud 

(Nshore) 
8,51 384 177,25 18,04 17,01 730 

Lake mud 

(Nlake) 
9,23 10912,5 3421 22,05 121,59 5400 
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Fig. 9. Results of salts determination in samples 

collected from Lake Balta Albă 

 

3.2. Salt Determination 
The values obtained from the analysis of the total 

dissolved salts are presented in Fig. 9.  

The recorded value for the lake water (3420 ppm) 
indicates a moderate to high salinity, typical of saline 

lakes. This saline and mineralized character supports 

its potential application in balneotherapy, especially 

for the treatment of rheumatic conditions [15].  

The mud from the lake bottom shows an 

extremely high salt concentration (10912.5 ppm), 

suggesting the long-term accumulation of mineral 

substances. The mud from the lake shore contains 

significantly fewer salts (384 ppm), which may be 

attributed to exposure to air and dehydration, on the 

one hand, and washing by precipitation, on the other. 

 

3.3. Chlorides Determination 
The presence of chlorides is closely related to the 

degree of salinity (Fig. 10): 

- The lake water has a high chloride content, but 

remains within the normal range for saline lakes. 

- The lake mud exhibits a very high chloride 

concentration, suggesting intense sedimentation of 
these ions from the water. 

- The chloride content in the mud from the area where 

the lake has receded is significantly lower, which 

confirms the influence of climate change on the 

physico-chemical parameters and the properties of the 

lake [17]. 

Chlorides contribute to the osmotic and antiseptic 

effects of the water and mud [18]. 

In the water, the measured value of 464.4 mg/L 

indicates a significant, though not extreme, level of 

salinity, typical of chloride-rich mineral waters. The 
shoreline mud contains a moderate amount of 

chlorides, while the lakebed mud shows a very high 

concentration (3421 mg/100 g of mud), which 

supports its therapeutic potential, but also reflects the 

excessive concentration due to decreasing water 

levels. 

 

3.4. Calcium Determination 
Calcium is an essential ion that reflects water 

hardness. The water from Lake Balta Albă shows a 

significant calcium concentration (Fig. 11), indicating 

that the water is hard, which is a typical characteristic 

of this type of lake. 

In the mud, the calcium concentration is much 

lower, which may suggest that calcium remains 

predominantly in soluble form in water or that it 
forms insoluble compounds (such as calcium 

carbonate).  

 

 
Fig. 10. Results of chloride determination in samples 

collected from Lake Balta Albă 

 
The mud samples do not show significant calcium 

levels, with the analyzed samples displaying 

comparable values (Fig. 11). 

Calcium plays an important role in skin, bone, and 

cellular metabolism health [16].  

 

 
Fig. 11. Results of calcium determination in samples 

collected from Lake Balta Albă 

 

 
Fig. 12. Results of magnesium determination in 

samples collected from Lake Balta Albă 
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Fig. 13. Results of magnesium determination in 

samples collected from Lake Balta Albă 

 

The relatively high calcium content in the lake 

water supports its use in rheumatologic treatments 

[15]. 

 

3.5. Magnesium Determination 
Magnesium contributes to water hardness 

alongside calcium. The water from Lake Balta Albă 

shows a high magnesium concentration (Fig. 12), 

typical of mineral waters [18].  

In the lake mud, the value is even higher, 

suggesting accumulation in adsorbed form or bound 
within mineral compounds. The mud from the lake 

shore has a lower concentration, likely due to more 

oxidative conditions or washing effects, similar to the 

other studied parameters. Magnesium has anti-

inflammatory, relaxing effects and is beneficial for 

the nervous and muscular systems [14]. 

The magnesium concentration in the water sample 

is high, which is therapeutically valuable. In the mud, 

the magnesium content varies significantly: in the 

shoreline sample, the level is modest, while in the 

lakebed sample, the concentration is very high. This 

highlights the high absorption and retention capacity 
of magnesium, a characteristic of high-quality 

sapropelic muds [15]. 

 

3.6. Sulfate Determination 
In surface waters, sulfates may originate from 

both geological processes (such as the dissolution of 
calcium sulfate-based minerals like gypsum or 

anhydrite) and biological processes (including the 

decomposition of organic matter by bacteria or the 

oxidation of sulfur compounds by microorganisms) 

[19]. Sulfurous lakes contain significant amounts of 

sulfur compounds, especially hydrogen sulfide (H₂S), 

elemental sulfur (S), sulfates (SO₄²⁻), and sulfites 

(SO₃²⁻). Sulfates are known for their detoxifying, 

anti-inflammatory, and antiseptic properties [14]. 

The results of the analysis of sulfate content in 

samples from Lake Balta Albă are shown in Fig. 13. 

The lake water contains a very high level of sulfates 
(1390 mg/L), which makes it suitable for 

dermatological and rheumatological treatments [15]. 

In the mud sampled from inside the lake, the 

sulfate concentration is also very high, which is 

typical of saline and sulfurous therapeutic lakes. The 

determined value confirms the high therapeutic 

potential of the studied lake. In contrast, the mud 

collected from the shore has a relatively low sulfate 
content compared to the sample taken from the lake 

interior. 

 

5. Conclusions 
This study highlights the significant impact of 

climate change on the hydrological balance and 

environmental quality of the Balta Albă Lake nature 
reserve, Buzău County. The substantial reduction in 

water volume, manifested by the partial or total 

drying of some reserve components (e.g., Lake 

Amara), indicates an alarming regional aridification 

trend with potentially irreversible consequences on 

the local ecosystem. 

The analysis of physical-chemical parameters 

reveals major changes in the composition of water 

and mud, especially regarding concentrations of 

calcium, magnesium, chlorides, and sulfates. These 

variations are directly correlated with water retreat, 
suggesting a disruption of the geochemical and 

biological processes that underpin the biotope’s 

therapeutic value: Shoreline mud, exposed to air and 

precipitation, contains lower mineral concentrations 

and may be less therapeutically valuable. Mud from 

within the lake is rich in salts and minerals—

particularly sulfates and magnesium—and is more 

valuable for therapeutic use in rheumatologic, 

dermatologic, and rehabilitation treatments. 

Given the national and international recognition of 

the curative properties of Balta Albă Lake, the 

obtained results emphasize the need for continuous 
monitoring and the development of integrated 

strategies for the conservation and sustainable 

valorization of the lake’s therapeutic resources. 

Protecting this unique ecosystem is essential from 

both ecological and socio-economic perspectives, 

considering its balneary and touristic potential. 
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