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Abstract. The article discusses the problem of soil salinization in the Soligorsk region of Belarus and emphasizes the impor-
tance of monitoring the level of soil salinization. Methods of using Sentinel-2 satellite data to assess the spatial differentiation of
soil salinization are presented. Based on soil information, the causes and risks of soil salinization are studied, geographical and
environmental characteristics of the territory of Soligorsk district are briefly described. Analysis of methodological principles of
Sentinel-2 satellite use for soil salinization assessment and monitoring is presented, taking into account the choice of monitoring
indicators and data processing methods. Results of a spatial assessment of temporal and spatial variability of soil salinity level
are presented. Measures to improve the environmental situation and recommendations on soil salinization management are
proposed.
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NMPOCTPAHCTBEHHOE PACMNPEAENEHUE NOYB NO YPOBHIO 3ACOJIEHUA
B CONMUTOPCKOM PANOHE BEJNIAPYCU

AHHoOTauusA. PaccmaTtpuBaeTcs npobnema 3aconeHusi nous B Convropckom panoHe benapycu n nogyepkmBaeTcs Bax-
HOCTb MOHUTOPUHIa YPOBHS 3aCONIEHHOCTU NoYB. [MpuBeaeHbl MeTOAbI CMONb30BaHNUS AaHHbIX CNyTHUKA Sentinel-2 Ans oueH-
KM NPOCTPaHCTBEHHON AndhepeHumnaLMm 3aconeHmns NOYBEHHOro NokpoBa. MiccrnenoBaHbl NPUYUHBI U PUCKM 3aCONEHMS MOYB,
KpaTKo onucaHbl reorpauyeckme n aKornormyeckme xapaktepucTnkm Tepputopumn Conuropckoro panoHa. lpoeeaeH aHanus
METOAMYECKMX MPUHLMMNOB MCMONb30BaHMSA CnyTHWKa Sentinel-2 Aons NpocTpaHCTBEHHOW OLEHKM 3acOoNeHWsl NMOYBEHHOro
nokpoBa C y4yeToM Bblbopa nokasaTenen MOHUTOPMHra U MeTodoB 0b6paboTkn AaHHbIX. NpeAcTaBneHbl pesynbTatbl Npo-
CTPaHCTBEHHOW OLEHKN BPEMEHHON M NPOCTPAHCTBEHHON M3MEHYMBOCTM YPOBHS 3acorfieHus noys. [peanoxeHsl Mepbl No
YNy4LIEHWIO 3KONOMMYECKOW CUTyaLun U AaHbl pEKOMeHAauUny No yrnpaBneHno 3aconeHnem noys.

KnioueBble crnoBa: 3aconeHve noys, CnyTHUK Sentinel-2, MOHUTOPWHT, AUCTAHUMOHHOE 30HAUPOBaHMeE, AelundprpoBa-
Hue, Conuropckuii pamoH
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MPACTOPABAS ALQHKA Y3POYHIO 3ACANEHHS MEBbI CANIFTOPCKATA PAEHA BENAPYCI

AHaTaubif. Pasrnsgaeyua npabnema 3acaneHHst rne6bl y Caniropckim paéHe benapyci i nagkpacniBaeuua BaxHacLb
MaHITOPbIHTY Y3pOYHI0 3aconeHacui rnebbl. MpbiBea3eHbl MeTaabl BblKapbiCTaHHS AaHbIX cnagapoxHika Sentinel-2 gna aa-
3Haki npacTopaBai ablhbepaHublsLbli 3acaneHHs rnebaBara nokpbiBa. [JacnegaBaHbl NpblYblHbl i PbI3blKi 3acaneHHs rnebol,
KopaTka anicaHbl rearpadiyHbls i akanariyHbls xapakTapbICTblki TapblTopbli Caniropckara paéHa. [paBeaseHbl aHania me-
Ta[blYHbIX NPbIHLbINAY BblkapblCTaHHS cnagapoxHika Sentinel-2 ons npacTtopaBai auaHki 3acaneHHsi rnebasara nokpbisa 3
ynikam Bbl6apy nakasdbikay MaHiTOpbIHTY | MeTagay anpauoyki AaHbix. [pagcTayneHbl BbIHiKi npacTopaBai audHki YacoBai i
npacTopaBal 3MeHniBacLi Y3poyHto 3acaneHHs rnebol. NMpanaHaBaHbl Mepbl Na NansnWaHHI 3kanariyHaw ciTyaubli i fag3eHbl
pakaMeHZaubli na kipaBaHHi 3acaneHHeMm rneobsol.

KntouyaBbisi cnoBbl: 3acaneHHe rnebbl, cnagapoxHik Sentinel-2, MaHITOPbIHT, AblCTaHLUbIHae 3aHA3ipaBaHHe, A3LWbidpa-
BaHHe, Caniropcki paéH
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Introduction. Soil salinization, as one of the important components affecting soil degradation, has a
major impact on the sustainability of agriculture and environmental sustainability changes. Soil plays a major
role in supporting the growth of plants, including crops. Soil acts as a physical support for plants, providing the
nutrients and water they need to grow. This undoubtedly makes soil the most important component of the en-
vironment. However, soil salinization due to various reasons, such as irrational mineral extraction, has many
unforeseen effects on soil fertility and plant growth [1].

The production process in industrial environments can cause impacts on the surrounding environment,
including, but not limited to, an increase in the salinity of the soil and the release of related pollutants. When
these impacts continue over a long period of time, they can lead to changes in the soil structure, which can
have an impact on the growth of plants. This change is soil salinization, which poses an unspeakable threat to
agricultural activities, crop production, and ecological activities in general.

The Soligorsk region of Belarus, territory of the production of potash, makes the soil more vulnerable to
the risk of soil salinization. Mining and industrial processes in the region result in the release of large quantities
of pollutants into the environment through the water cycle and direct contamination of the soil, leading to an
increase in soil chemical pollution in the region.

In the face of such a serious crisis of soil salinization in the Soligorsk region, it is necessary to use appro-
priate and efficient means of monitoring. The use of satellite image data based on remote sensing technology
is an effective instrument of monitoring the level of soil salinization in the Soligorsk district.

This approach is made possible by the use of multispectral Sentinel-2 satellite data, which are based
on high resolution format, have a short re-entry period and are easy to use. Therefore, the main objective of
the present study was to use Sentinel-2 data to monitor the level of soil salinization in the Soligorsk district
of Belarus. By interpreting the high light remote sensing image data of the study area, it is possible to obtain
a suitable model for assessing soil salinization as well as the spatial distribution and temporal pattern of soil
salinity evolution, which will provide suitable references for understanding local soil pollution and future land
management systems, and will be an important reference for the environmentally sustainable development of
the Soligorsk district.

Background. Remote sensing techniques, especially using satellite-based platforms, are widely used
to monitor soil salinity and alkalinity. Their ability to provide synoptic and repeat coverage over large areas
has made them invaluable in this regard. The use of satellite data and its waveband characteristics has been
recognized since the 1980s. In the 1990s, the availability of hyperspectral data from satellites like Terra, TM,
Quickbird, SPOT, IRS, Hymap, AME, and Hyperion facilitated the development of multi-band, wide-range, and
multi-temporal remote sensing satellites dedicated to land observation and soil monitoring [2, 3].

Spectral characteristics of saline soils play a key role in identifying and monitoring soil salinity through
remote sensing. For instance, Csillag identified specific bands in the visible, near-infrared, and mid-in-
frared zones that distinguish different stages of salinization and alkalinization. Frequency bands such as
550-770 nm, 900—1030 nm, 1270-1520 nm, and 1940-2150 nm have been identified for detecting land
salinization [4].

Various methods have been used to extract salinity information through remote sensing, including visual
interpretation, range-band selection, K-T variation, principal component analysis, IHS variation, image ratio
operation, maximum similarity classification, decision tree, neural network, fuzzy classification, surface de-
composition elements and integrated modeling of multi-source data. In addition, the integration of remote
sensing data with ground-based data and vegetation cover accounting facilitate accurate and reliable land
and soil monitoring [5—7].

In recent years the Sentinel-2 satellite imagery an ESA mission has been widely used to monitor soil salin-
ity and alkalinity. Sentinel-2 provides valuable data for monitoring studies with high-resolution optical imagery
and multispectral imager spanning 13 spectral bands across multiole regions, including visible, near-infrared,
and shortwave infrared zones [8]. Studies have successfully used Sentinel-2 data and various indices such
as Normalized Difference Salinity Index (NDSI) and Soil-adjusted Vegetation Index (SAVI) to map and assess
soil salinity and alkalinity [9].

Previous studies around the world and in regions such as Belarus have demonstrated the effectiveness
of remote sensing, especially using Sentinel-2 data, for monitoring soil salinity and alkalinity [10]. Belarusian
research is focused on soddy-podzolic soils, common in temperate and boreal forest regions. Remote sens-
ing data including Sentinel-2 imagery have been used to monitor soil properties, including spectral response
analysis, index identification, and integrated modeling [11].

The researchers identified specific wavelength ranges and indices that are sensitive to soil salinity and
alkalinity in soddy-podzolic soils by analyzing the relationship between remote sensing data and soil proper-
ties. Integrating remote sensing data with other geospatial information, such as soil sampling and climate data,
improves the accuracy and reliability of soil monitoring in Belarus.
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Thus remote sensing techniques, especially satellites such as Sentinel-2, offer a reliable tool for monito-
ring soil salinity and alkalinity. The spectral characteristics of saline soils combined with various statistical
analysis methods make it possible to identify and extract information about salinity. Integration of remote
sensing data with ground-based data and land cover recording facilitate accurate and reliable monitoring at
regional and local levels. Sentinel-2 data has proven its effectiveness in global studies and in regions such as
Belarus, highlighting its potential for accurate and reliable monitoring of soil salinity and alkalinity.

Object and method. Study area and satellite image selection. The study focused on the northern part of
Soligorsk (Belarus), known for the production of potash fertilizers. The geographical coordinates of the study
area range from 52°44’ to 52°56’N latitude and 27°21’ to 27°43’E longitude, as shown in Figure 1.

The technological impact on the soil cover of the Soligorsk mining region is due to the activities of JSC
“Belarusian Potassium” (“Belaruskali”). These pollutants include halite dust from salt dumps, leakage of saline
solution from a slurry pond, discharge of pollutants from stacks of a cassiterite processing plant, transport of
salt due to wind erosion of salt dumps, as well as dissolution of the saline solution by precipitation, leading to
the formation of a concentrated salt solution [9] . The salt dumps cover an area of 608.3 hectares with a waste
volume of 980 million tons; the sludge dumps cover an area of 939.9 hectares with a total weight of clay-salt-
sludge waste of 115 million tons [12]. The uniqueness of the clay-salt waste from mine site No. 4 lies in the
fact that the halogenation method is used in the production of potassium chloride fertilizers. Previous studies
have found low salt content, consisting mainly of water (79.4 %), sodium chloride (7.7 %), potassium chloride
(5.6 %) and calcium sulfate (5.3 %) [13]. The sludge contains 0.25 % calcium chloride and 0.42 % magnesium
chloride which significantly affects the local soils of Soligorsk.

Remote sensing data was collected from ESA’s Sentinel-2 satellite, specifically the S2A satellite on April 4,
2018 and the S2B satellite on March 19, 2023. The selection of remote sensing image time series from the
spring season is choosen given the minimal vegetation cover and melting snow during this period. This choice
ensures effective monitoring of soil conditions and eliminates the influence of vegetation and snow on the
accuracy of the data.
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Fig. 1. The geographical location of the study area

Method. The remote sensing images used in this study were selected on the principle that the images
were acquired as close as possible to the sampling time of the study area and without cloud cover. A total of
seven salinity-related factors such as vegetation index, salinity index, substrate factor, intrinsic space, TCT
coefficient, stripe reflectivity and topographic factor were identified as supporting information for salinity moni-
toring. The specific classification is presented in Table 1.
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Table 1. Salinization-related indexes extracted for prediction model in Soligorsk district

Abbreviation Equation Reference
NDVI (NIR-R)/ (NIR + R) Celleri et al. 2019 [14]
EVI 2,5(NIR-R) / (NIR + 6R — 7,5B +1) Peng et al. 2019 [15]
RVI NIR/R Celleri et al. 2019 [14]
ENDVI (NIR + SWIR2 — R) / (NIR + SWIR2 + R) Wang et al. 2017 [16]
MSAVI [ZNIR +1- \/(2NIR +1)% Z8(NIR—-R )} /2 Celleri et al. 2019 [14]
ARVI (NIR—-2R + B)/ (NIR - 2R — B) Guo et al. 2018 [17]
VSSI 2G - 5(R + NIR) Dehni et al. 2012 [18]
S3 (G*R)/ B Allbed et al. 2014 [19]
SIT 100(R - NIR) Wang et al. 2017 [16]
SI JBR Allbed et al. 2014 [19]
S6 (NIR*R) | G Allbed et al. 2014 [19]

0,151R + 0,197G + 0,328B + 0,341NIR —0,711SWIR1 — .

wi 0.457SWIR2 Crist. 1985 [20]

—0,285B — 0,244G — 0,544R + 0,724NIR + 0,084SWIR1 — .
GVI 0180SWIR2 Crist. 1985 [20]
wsl Ja=wn? +s1? Li et al.2015 [21]
NWI \/(MSAW,_ 12+ wi-1)? Li et al. 2015 [21]
NSI \/(MSAW,_”Z +5/2 Li et al. 2015 [21]
Qyis 0,44B +0,170G + 0,240R Liang et al. 2023 [22]

Result and analysis. Map of soil species distribution in the study area based on field measurements. To
train the predictive model 200 control points were selected based on historical data, field measurements and
various soil types in the study area (Figure 2). A schematic diagram of soil types and the proportion of the area

occupied by the various soil in the study area are shown in Figure 3 and Table 2.

Legend

CoutrolPolat

Roscarch Area

Fig. 2. Accuracy assessment prediction model derived from remote sensing data
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Fig. 3. The soil cover characteristics of the study area

Table 2. The proportion of the study area occupied by the various soils

Soil Hectares Percentage
01. Soddy-pale-podzolic loamy soils on loess-like light loams, underlain by cohesive rocks from a depth
6 154.2 31.9
of 0.5-1.0 m
06. Soddy-podzolic, temporarily excessively moist (slightly gleyic) loamy soils on loess-like light loams 5645.8 29.3
07. Soddy-podzolic gleyic loamy soils on loess-like light loams, underlain by cohesive rocks from a
37729 19.6
depth of 0.5— 1.0 m
10. Sod-gley medium-deep loamy soils on loess-like light loams, underlain by loose rocks with a depth
9321 4.8
of 0.5—-1.0 m
09. Soddy-gley medium-deep loamy soils on loess-like light loams, underlain by loose rocks with a
584.9 3.0
depth of 0.5— 1.0 m
04. Soddy-podzolic sandy soils on fluvio-glacial cohesive sands, underlain by loose rocks with a depth 3171 16
of upto 0.5 m. ’ ’
15. Alluvial sod-gley soils on light loamy alluvium, replaceable sandy alluvium 312.0 1.6
08. Sod-podzolic gley loamy soils on loess-like light loams, underlain by loose rocks with a depth of 0.5-1.0m | 281.3 1.5
13. Medium-deep peat soils (peat thickness up to 1.0-2.0 m) on sedge peat, underlain by loose rocks 188.5 0.9
12. Peat thin soils (peat thickness up to 0.5-1.0 m) on sedge-reed and reed-sedge peats, underlain by 147.9 0.8
loose rocks ) )
02. Soddy-pale-podzolic slightly washed away sandy loam lands on loess-like cohesive sandy loams,
) . 130.8 0.7
underlain by loose rocks with a level of 0.5-1.0 m
17. Degropeat peat-mineral residual gleyed moderately mineralized (organic matter 30.1-40 %) soils, 126.6 07
underlain by loose rocks ) )
14. Thick peat soils (peat thickness more than 2.0 m) on sedge peat underlain by loose rocks 86.3 0.7
11. Peat-gley relief soils (peat thickness up to 0.3—0.5 m) on sedge peats underlain by loose rocks 75.8 0.4
18. Degropeat mineral residual-peaty (mineral residual-peaty) dark gray (organic matter 10.1-20 %) 70.9 0.4
cohesive sandy soils ’ ’
03. Soddy-pale-podzolic contact gleyed susoid soils on forest-sandy cohesive sandy loams, underlain 531 0.3
by binder rocks ’ ’
05. Soddy-podzolic gleyed lower sandy areas on fluvio-glacial cohesive sands, underlain by loose rocks
: 50.5 0.3
with a depth of up to 0.5 m
16. Silty - peaty medium-deep soils (peat thickness up to 1.0—2.0 m) on reed peats, underlain by loose rocks 437 0.2
Others 315.9 1.6
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Remote sensing index analysis based on actual control points. In addition, 200 samples were selected
from the study area to test the correlation between the above indicators and the ground cover, which were
calculated in the RStudio software in order to obtain the following matrix (Figure 4).

p NSI  NWI WSl aVis GVI Wl S6 Sl GDVI SI.T SI3 | ENDVIVSSI ARVI NDVI RVI EVI
NSI '0.0000 0.434 "0.0811"0.000070.47380.00000.0328 "0.0000 0.0000"0.0683 "0.44840.000070.0000 "0.0000 0.0000 "0.4484
Nwi - 0.0000 70.00000.00630.0000 0.00000.0000"0.0011 "0.0000 "0.0000 "0.0058 '0.7156 0.0000 "0.0000 "0.0000 "0.0000 '0.7156
WSl 0434 "0.0000 ’0.00150.0289 0.00000.0000"0.0004 0.7143 "0.6484 "0.0017 0.0086 '0.0028 "0.4992 "0.9954 '0.0223 "0.0086
aVis 0.081170.006370.0015 "0.0034 0.0069 0.0000"0.0000 "0.0000 "0.8343 "0.0000 '0.0032 "0.0000 "0.0000 "0.0000"0.0000 '0.0032
GVl '0.00000.000070.02890.0034 '0.03640.00000.0009 0.0000 "0.0000 "0.0034 "0.6 749 0.0000 "0.0000 ©0.0000 "0.0000 0.6 749
Wi "0.47380.000070.00000.0069 '0.0364 '0.000070.0020 "0.5824 "0.6543 "0.0076 "0.0106/0.0083 0.6225 "0.8568 "0.0368 "0.0106
s6  0.00000.00000.00000.00000.00000.0000 "0.000070.0000 "0.0000 ©0.0000 0.00000.0000 "0.0000 "0.0000 "0.0000 0.0000
si 0.032870.00110.0004 0.0000 0.0009 0.0020 0.0000 ’0.00000.8573 "0.0000 0.0015 0.0000 "0.0000 "0.0000 '0.0000 0.0015
GbvI "0.00000.000070.7143 "0.0000 "0.0000 "0.5824 10.00000.0000 "0.00000.0000 '0.0001 "0.0000 "0.0000 "0.0000"0.0000 "0.0001
sLT  "0.0000/0.00000.6484 0.83430.0000"0.6543 10.00000.8573 "0.0000 "0.89320.3162 0.00000.0000 "0.0000 0.0000 '0.3162
sz '0.068370.005870.00170.0000 0.0034 "0.0076 0.00000.0000 "0.0000 '0.8932 '0.00190.0000"0.0000 "0.0000"0.0000 "0.0019
ENDVI0.44840.7156 0.0086 "0.0032 0.6 749 '0.0106 [0.0000 70.0015 "0.0001 "0.3162 "0.0019 '0.00020.03330.0004 0.2647 0.0000
vssl0.00000.00000.0028 "0.0000 "0.0000 0.0083 "0.0000 "0.0000 "0.0000 "0.0000 "0.0000 '0.0002 ’0.00000.0000 "0.0003 "0.0002
ARVI"0.00000.00000.4992"0.0000 '0.0000"0.6225 "0.00000.0000"0.0000 "0.0000 0.0000 0.0333 "0.0000 ’0.00000.00000.0333
NDVI "0.00000.000070.9954 0.0000 '0.0000 "0.8568 "0.0000 70.0000"0.0000 0.0000 '0.0000 "0.0004 "0.0000 "0.0000 ’0.0000"0.0004
RVl [0.00000.00000.0223 "0.00000.00000.0368 0.0000 0.0000 "0.0000 "0.0000"0.0000 '0.26470.0003 "0.0000 "0.0000 "0.2647
Evi  [0.448470.71560.0086 "0.0032 0.6 749 0.01060.0000 0.0015 0.0001 "0.3162 "0.0019 "0.0000/0.0002 70.0333 "0.0004 "0.2647

Fig. 4. Spectral indices of study area obtained by the Sentinel 2 satellite

The above-mentioned spectral indices demonstrate a statistically substantiated tendency to correlate with
the type of vegetation cover and soil salinity in the area. However, this correlation is not considered significant
and is used as an additional test to build the model.

Best estimate model inversion was used to obtain the distribution of soil salinity classes in the spring for
two consecutive years (Figure 5). The corresponding proportion of each class of soil salts in the area was
tabulated (Table 3).
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Fig. 5. Distribution map of soil salt content 2018 (a) and 2023 (b) graph in spring

In the study area, soil salinization is graded, with a central focus on the main reservoirs and a symmetrical
distribution towards the periphery. The overall range indicates higher salinity in the west compared to the east.

Analysis of regional changes in the salinity composition of soils shows a decrease in non-saline and highly
saline soils and a significant increase in moderately saline soils. Using the formula for calculating soil salinity
in the study area, the salinity index was determined to be 17.2347 in 2018 and 12.1527 in 2023. This indicates
a general trend towards improvement of soil condition in the study area.

By combining the resulting soil salinity class maps for 2018 and 2023 with images of land cover data, the
information presented in the following table can be obtained (Table 4).

Most soil types in the study area have code 27 Soddy-pale-podzolic loamy soils on loess-like light loams,
which is more evenly distributed in the study area, where for all soils of this type the average salinity level
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Table 3. Proportion of areas with different soil salinity in 2018 and 2023 according to the model, %

Year Non-saline soils Mildly saline soils Moderately saline soils Heavily salinized soils Saline soil
2018 20.42 32.02 24.611 22.939 0.01
2023 13.52 34.09 33.45 18.91 0.02

Table 4. Land salinity for different surface cover

Soil type code Salinity minimum Salinity maximum Average salinity Standard Deviation
01 1 5 3.39589 0.958251
06 1 5 3.403881 0.971077
07 1 5 3.514184 1.014814
10 1 5 3.099974 0.927744
09 1 5 3.410117 1.058277
04 1 5 2.92498 1.00748
15 1 5 3.360177 0.937621
08 1 5 3.609232 1.003174
13 1 5 2.650213 1167214
12 1 5 2.93332 1.071109
02 1 5 3.714051 1.038917
17 1 5 3.426266 0.821902
14 1 4 2.380997 0.965918
11 1 5 3.287623 0.926658
18 1 5 3.249312 0.91649
03 1 5 2.740132 0.650477
05 1 5 3.571712 1.026592
16 1 4 2.445605 0.658049

of 3.39 is more close to the general soil salinity of the region as a whole, higher, with a standard deviation
of 0.96, which corresponds to the soil being regional. The standard deviation is 0.96, which corresponds to
the distribution pattern of this soil type as the main soil of the region. Soil types codes 230, 229, and 82 are
predominantly grasslands. The salinity of these soils is basically the same as that of code 27 soils, which also
corresponds to the geography conditions of Soligorsk district. The change in standard deviation is mainly
reflected in the influence of the moistering on soil salinity.

Discussion of soil salinity changes. It was found that the green, red and near-infrared bands had the
highest light reflectance, which correlated with soil salinity, which was basically consistent with the results of
related studies.

In order to minimize the influence of vegetation on soil salinity acquisition, this study first selected springs
with low vegetation cover, and secondly representative areas with relatively uniform vegetation cover were
selected as the sampling area to account for factors by remote sensing methods.

In general, soil salinity in the study area is generally moderate — slightly saline and moderately saline soils
predominate. The spatial distribution is influenced by the main wastewater ponds of potash mines with high
mineralization of groundwater, which leads to severe salinization, and the eastern part is influenced by fresh-
water flow, which mitigates soil salinization to a certain extent. The overall level of salinity in the study area
has not changed significantly, but the overall dynamics show a softening trend.

In addition, based on the IDW method, the main salinity centers of the forecasting area were mapped
using the soil salinity inversion model of the soil cover type.

Combined with the research results of this paper, the application of saline and alkaline land reclamation in
the study area should be based on different salinity characteristics and their modification rules, and suitable
soil improvement measures should be selected according to local conditions.

Conclusion. In the represented paper, an index of soil salinity content was constructed by taking into
account soil types and multi-temporal and spatial remote sensing data in the northern part of the Soligorsk
potash field as the study area. The soil salinity dynamics in the study area was statistically analyzed by using
an inversion model of soil salinity. The following conclusions were drawn:
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The sensitive bands of soil salinity are green light B3, red light B4, and near-infrared band B8, remote
sensing indices constructed on the basis of the above bands are more helpful in detecting soil salinity. Based
on this stripe, a soil model can be built to detect the soil in an area with domination of soddy-podzolic soils.

During the period of 2018-2023 the degree of soil salinity in the study area shows a slightly mitigating
trend, and the degree of soil salinity change is not high.

Based on the main potassium fertilizer mining area north of Soligorsk this study proposes an effective
method for remote sensing inversion and monitoring the soil salinity dynamics, which provides a better under-
standing of the features and patterns of soil salinity dynamics in the study area. It provides the scientific tools
and framework for management of saline land resources caused by potash mining.
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