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Abstract: High-resolution satellite remote sensing data provide new opportunities for analysing vegetation struc-
ture in forest ecosystems with complex spatial organization. This study examines the role of spatial resolution
in vegetation information extraction using multispectral satellite imagery. The research was conducted in the po-
tential biosphere reserve «Grodnenskaya Pushcha» in the Republic of Belarus, a protected area characterized
by high forest cover and pronounced spatial heterogeneity of vegetation. Multispectral satellite images from Jilin-1
with a spatial resolution of 5 m and Sentinel-2 with spatial resolutions of 10-20 m were used for the analysis
and were acquired during the peak vegetation growth period. Vegetation condition was assessed using the red-
edge vegetation index NDVI705. The analysis included a comparison of spectral profiles, statistical characteristics
of the NDVI705 index, and results of unsupervised clustering (K-means) obtained for identical regions of interest.
The results showed that both satellite datasets exhibit similar spectral patterns in the red-edge and near-infrared re-
gions of the spectrum, while differing in the level of spatial detail. The higher spatial resolution of Jilin-1 imagery
enables the detection of internal heterogeneity of forest cover, including small forest openings, narrow riparian
zones and fragmented vegetation patches. Sentinel-2 data provide a more generalized representation of landscape
structure but remain effective for analysis at the regional scale. The results indicate that spatial resolution is an im-
portant factor in vegetation analysis within forest natural complexes and that the combined use of satellite data

with different spatial characteristics can improve ecological monitoring in protected areas.
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Introduction

Vegetation plays a fundamental role in terrestrial ecosystems by regulating energy exchange, bio-
geochemical cycles and habitat diversity, particularly within protected natural areas where vegetation
structure directly influences biodiversity conservation and ecosystem stability. Quantitative assessment
of vegetation cover and condition is therefore an essential task in ecological monitoring and environmen-
tal management. Satellite remote sensing has become one of the most effective approaches for large-scale
vegetation assessment due to its ability to provide spatially consistent observations over extensive areas.

Among the various remote sensing indicators, the Normalized Difference Vegetation Index (NDVI)
and its modified forms have been widely applied for estimating vegetation cover and canopy char-
acteristics because of their sensitivity to chlorophyll content and vegetation structure. Early studies
demonstrated that NDVI-based indices provide reliable estimations of vegetation fraction across differ-
ent land-cover types and therefore form the methodological basis for large-scale vegetation monitoring
using satellite imagery [Jiang et al., 2006].

In forest ecosystems characterized by dense canopy cover, however, conventional broadband NDVI
often suffers from saturation effects that limit its ability to detect subtle variations in vegetation condition.
To address this limitation, vegetation indices based on the red-edge spectral region have been proposed.
One of the most widely used indices is NDVI705, which utilizes spectral bands located near the red-edge
region that are highly sensitive to chlorophyll concentration and canopy structure. Previous studies have
shown that NDVI705 improves the detection of vegetation variability in dense forest canopies and pro-
vides enhanced sensitivity to physiological changes in forest ecosystems [Gitelson, Merzlyak, 1996; Sims,
Gamon, 2002; Delegido et al., 2011].
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The increasing availability of multispectral satellite data has significantly expanded the possibilities
for vegetation monitoring. Medium-resolution imagery from the Sentinel-2 satellite mission has become
a widely used data source for ecological studies due to its frequent revisit cycle and the availability of red-
edge spectral bands. Sentinel-2 data have been successfully applied to vegetation mapping and ecosystem
monitoring in forests, wetlands and heterogeneous landscapes [Korhonen et al., 2017; Lastovicka et al.,
2020; Bhatnagar et al., 2020; Mohammadpour, Viegas D., Viegas C., 2022].

However, the effectiveness of vegetation indices derived from satellite imagery is strongly influenced
by spatial resolution, particularly in landscapes characterized by complex spatial patterns. In forest-
dominated ecosystems, medium-resolution pixels often integrate multiple surface components such
as tree canopy, understory vegetation, forest roads and canopy gaps within a single pixel. This mixed-
pixel effect may lead to smoothing of spectral information, reduced sensitivity to forest edges and riparian
zones, and suppression of small-scale spatial heterogeneity within forest landscapes. Previous compar-
ative studies using sensors with different spatial resolutions have demonstrated that higher-resolution
imagery improves the detection of fragmented vegetation patches and fine-scale ecological structures
[Zhu et al., 2016; Zhao et al., 2020].

In recent years, the Jilin-1 satellite constellation has provided high-resolution multispectral imagery
with spatial resolutions of approximately 5 m, offering new opportunities for detailed ecological analy-
sis. Compared with medium-resolution satellite data, the higher spatial resolution of Jilin-1 imagery may
improve the detection of internal forest structure and fine-scale spatial heterogeneity. Technical docu-
mentation and regional datasets available for Belarus describe the spectral characteristics and acquisition
conditions of Jilin-1 imagery and confirm its applicability for environmental studies in Eastern Europe
[Jilin-1 ... Belarus (2020), 2023; Jilin-1 ... Belarus (2021-2023), 2023].

Despite these developments, systematic comparisons between Jilin-1 and Sentinel-2 imagery for veg-
etation monitoring in protected forest ecosystems remain limited. In particular, it remains insufficiently
understood how differences in spatial resolution influence vegetation information extraction when red-
edge vegetation indices are applied in structurally complex forest landscapes.

Against this background, the present study investigates how spatial resolution influences vegetation
information extraction from multispectral satellite imagery in forest-dominated protected landscapes.
The research is conducted in the Grodnenskaya Pushcha potential biosphere reserve [Respublikanskij
zakaznik ... ], a protected area of high ecological value in Belarus. By comparing NDVI705-based veg-
etation metrics derived from Jilin-1 and Sentinel-2 imagery acquired under different observation condi-
tions, the study analyses differences in spectral characteristics, statistical properties of vegetation indices
and spatial classification patterns. The results provide methodological insights into the use of multi-
resolution satellite imagery for vegetation monitoring in protected forest ecosystems.

Materials and methods

The study was conducted within the Grodnenskaya Pushcha potential biosphere reserve located
in the north-western part of the Grodno region of Belarus (Fig. 1). This protected area represents
an important component of the regional ecological network and is characterized by high biodiversity
and well-preserved natural landscapes. The reserve includes extensive forested territories dominated
by pine, spruce, birch and mixed broadleaf stands, as well as wetlands, river valleys and small open areas.
According to the functional concept of biosphere reserves, the territory is divided into core conserva-
tion zones, buffer zones and areas of regulated economic activity. Such zoning reflects different levels
of environmental protection and land-use intensity and serves as a basis for biodiversity conservation,
ecological monitoring and sustainable development of surrounding territories [Chervan’, Dzhao, Chen’,
2024]. The spatial heterogeneity of forest ecosystems and the presence of transitional ecological zones
make the Grodnenskaya Pushcha reserve a representative area for evaluating vegetation indices derived
from satellite remote sensing.

48



THE ROLE OF SPATIAL RESOLUTION IN VEGETATION INFORMATION EXTRACTION: A COMPARISON
OF JILIN-1 AND SENTINEL-2 SATELLITE DATA IN THE GRODNENSKAYA PUSHCHA ...

30. 000° E

~54.000°N

=153.950°N

-153.900°N

1: 8500000

- Poland

—53.850°N

FLegend

Reserve zones
Il Core

[ Buffer
] Transition
o H53750°N |
"7 Research Key Plot
B Grodno Region 0 25 5kn 0 25 50 T

|

1 i L 1 L 1 L
23.500°3.700°N 23.600°E 23.700°E 23.800°E 23.900°E 24.000°E

|
|
|
-53.800°N ‘T -
i

| 1s 3500000
24.000° E 25.000° E 26.000° E 27.000° E

Fig. 1. Location of the study area and the selected regions of interest (ROI1-ROI3) within the Grod-
nenskaya Pushcha potential biosphere reserve, Republic of Belarus

The spatial distribution of the study area and the selected regions of interest are shown in Fig. 1.

Three regions of interest (ROI1-ROI3) were selected within forested parts of the study area for spec-
tral comparison of satellite imagery. The selection was performed within the main functional zones
of the biosphere reserve (core zone, buffer zone and transition zone) in order to represent different levels
of ecological protection and landscape structure. Within each zone, representative forest patches were
randomly selected while ensuring that the selected areas were dominated by forest vegetation and not in-
fluenced by large open areas or settlements. ROI1 and ROI2 are located within the buffer zone of the bio-
sphere reserve and represent relatively homogeneous forest stands, while ROI3 is situated in a transition
area between the core and buffer zones.

Spectral reflectance profiles derived from the selected regions of interest are presented in Fig. 2.
The figure compares the spectral behaviour of Jilin-1 and Sentinel-2 imagery across comparable spectral
regions using representative bands from the visible, red-edge and near-infrared parts of the spectrum.
The curves represent mean spectral values extracted from the same regions of interest (ROI1-ROI3),
allowing a direct comparison of spectral responses between the two satellite datasets. To ensure compa-
rability between sensors, the spectral curves are plotted using the central wavelength of each band, while
the corresponding spectral bandwidths were considered when selecting comparable spectral regions.

Multispectral satellite imagery from the Jilin-1 and Sentinel-2 platforms was used for the analysis.
Sentinel-2 imagery was obtained from the European Space Agency (ESA) Copernicus Open Access
Hub as Level-2A products providing bottom-of-atmosphere (BOA) surface reflectance values after at-
mospheric correction using the Sen2Cor processor. Jilin-1 multispectral data were accessed through
the National Earth System Science Data Center of China (National Integrated Earth Observation Data
Sharing Platform, https://www.noda.ac.cn/).

Jilin-1 multispectral imagery with a spatial resolution of 5 m was acquired over the study area
on 21 July 2022 under near cloud-free conditions. Sentinel-2 multispectral imagery with spatial resolu-
tions ranging from 10 to 20 m was obtained for 5 July 2022. In order to assess the influence of cloud cover
on vegetation index performance, additional Sentinel-2 imagery from August 2020 was also analysed,
representing both cloudy and cloud-free observation conditions.
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Spectral reflectance profiles of Jilin-1 and Sentinel-2 for ROI1-ROI3
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Fig. 2. Spectral reflectance profiles of Jilin-1 and Sentinel-2 imagery for three regions of interest
(ROI1-ROI3). Curves are plotted using the central wavelength of each spectral band. The shaded area
indicates the red-edge spectral region (690-740 nm), which is used for NDVI705 calculation. Comparable
spectral regions were selected to allow cross-sensor comparison

To ensure spatial comparability between the two satellite datasets, all images were projected to a com-
mon coordinate reference system and aligned to a common spatial grid. Sentinel-2 bands with 20 m
spatial resolution were resampled to the spatial grid used for the analysis using bilinear interpolation
in QGIS. Image preprocessing, visualization and spatial analysis were performed using ArcGIS Pro 3.0,
ENVI 5.6 and QGIS 3.42 software environments.

Vegetation condition was assessed using the red-edge Normalized Difference Vegetation Index
(NDVI705), which has been shown to provide higher sensitivity to chlorophyll content and canopy struc-
ture in dense vegetation compared with the conventional broadband NDVI. The index was calculated
according to the following equation:

R750 _ R705

NDV I = ,
"5 Reso + Ry

6]
where R750 represents reflectance values in the near-infrared red-edge band centred
at approximately 750 nm, and R705 represents reflectance values in the red-edge band centred
at approximately 705 nm.

For Jilin-1 imagery these wavelengths correspond to bands B11 and BI10 respectively, while
for Sentinel-2 imagery they correspond to bands B6 and B5. Although the conventional NDVI derived
from Sentinel-2 bands B4 and B8 provides a spatial resolution of 10 m, the present study focuses on veg-
etation indices based on red-edge spectral bands. Red-edge indices such as NDVI705 reduce saturation
effects in dense forest canopies and provide improved sensitivity to chlorophyll concentration. There-
fore, spectrally comparable red-edge bands were selected for both satellite datasets in order to ensure
consistent vegetation index calculation.

Prior to vegetation index calculation, satellite images were preprocessed to remove invalid pixels
and anomalous reflectance values. NDVI705 values were constrained to the 1st—99th percentile range
of the data distribution in order to reduce the influence of noise and outliers associated with atmospheric
effects or residual cloud contamination.
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Statistical analysis of NDVI705 values was subsequently performed to compare vegetation index
distributions derived from the two satellite datasets. Mean values, standard deviations and range statistics
were calculated for the analysed scenes. In addition, a two-sample t-test was applied to evaluate whether
the differences in mean NDVI705 values between the two satellite datasets were statistically significant.

In addition to pixel-based statistical analysis, unsupervised classification was performed using
the K-means clustering algorithm implemented in ENVI 5.6.Prior to classification, all images were spa-
tially masked to the study area using a vector boundary (Research Key Plot) in order to exclude external
background and NoData pixels from the analysis. This step ensured that only valid pixels within the study
area were included in the clustering process. To ensure comparability between datasets, a consistent spec-
tral subset was defined. For Sentinel-2 imagery, four surface reflectance bands (B2, B3, B4 and BS),
representing the visible and near-infrared regions, were selected. For Jilin-1 imagery, six multispectral
bands with a spatial resolution of 5 m were used to provide comparable spectral coverage.The K-means
algorithm was applied with 10 clusters, a maximum of 20 iterations and a convergence threshold of 5 %.
These parameters were chosen to ensure stable clustering results while maintaining a comparable level
of classification detail between datasets. Due to the unsupervised nature of the K-means algorithm,
the resulting clusters represent spectral groupings rather than predefined land-cover classes. The classifi-
cation results were therefore used to analyse spatial clustering patterns and structural differences between
Jilin-1 and Sentinel-2 imagery, with particular attention to fragmentation, spatial continuity and the rep-
resentation of heterogeneous landscape elements.

The overall research workflow applied in this study is summarized in Fig. 3. The workflow includes
satellite data acquisition, image preprocessing, vegetation index calculation, statistical analysis and un-
supervised classification for comparative evaluation of vegetation patterns derived from the two satellite
datasets.

Results and discussion

The NDVI705 values derived from Jilin-1 and Sentinel-2 imagery demonstrated generally consistent
spatial patterns of vegetation distribution across the Grodnenskaya Pushcha potential biosphere reserve.
In forest-dominated areas, both datasets captured similar spectral trends, indicating that the red-edge
vegetation index effectively reflects the overall structure and condition of forest vegetation. At the same
time, certain differences between the two datasets were observed, particularly in the visible spectral
range, whereas discrepancies in the red-edge and near-infrared regions were comparatively small. This
pattern suggests that the observed differences in vegetation index values may be partially associated with
differences in spatial resolution and pixel composition rather than fundamental differences in spectral
sensitivity between the two satellite sensors.

The similarity and divergence of spectral characteristics for representative areas are illustrated
in Fig. 2, which presents spectral profiles of Jilin-1 and Sentinel-2 imagery across comparable wave-
length ranges for the selected regions of interest (ROI1-ROI3). In all analysed areas, both datasets
demonstrate a typical vegetation spectral response characterized by relatively low reflectance in the vis-
ible region and a pronounced increase toward the near-infrared wavelengths. However, the Jilin-1 data
show slightly greater variability in reflectance values within the visible spectral bands. This variability
may be associated with the higher spatial resolution of the Jilin-1 sensor (5 m), which allows the detec-
tion of fine-scale heterogeneity within forest canopies, forest edges and small landscape elements that
may be averaged within the larger pixels of medium-resolution imagery.

Under near cloud-free conditions, the statistical characteristics of NDVI705 derived from the two
satellite datasets were generally comparable. The calculated statistical parameters for the analysed scenes
are presented in Table 1.
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Fig. 3. Workflow of vegetation information extraction and comparative analysis between Jilin-1
and Sentinel-2 datasets

Both datasets exhibited relatively low standard deviation values, indicating stable extraction of veg-
etation signals across the study area. At the same time, the mean NDVI705 values derived from Jilin-1
imagery were consistently higher than those obtained from Sentinel-2. A statistical comparison using
a two-sample t-test confirmed that the differences in mean NDVI705 values between the two satellite
datasets were statistically significant. These differences may be related to variations in spatial resolution
and the resulting pixel composition in dense forest environments.

In medium-resolution imagery such as Sentinel-2 (10-20 m), individual pixels frequently con-
tain mixtures of several surface components, including forest canopy, understory vegetation, small
canopy gaps, forest roads and other landscape elements. This mixed-pixel effect reduces the dominance
of the vegetation signal within each pixel and can lead to lower average NDVI705 values. In contrast,
the higher spatial resolution of Jilin-1 imagery (5 m) reduces the degree of pixel mixing and allows in-
dividual pixels to more accurately represent dense forest canopy areas. As a result, vegetation signals

may be less diluted by non-vegetated components, which can lead to higher NDVI705 values in forest-
dominated landscapes.
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Table 1

Statistical characteristics of NDVI705 values derived from Jilin-1 and Sentinel-2 imagery under different
cloud conditions

No. | Data Mean | Std. | Max. | Min. | Range
1 | Jilin-1 0.773 | 0.094 | 0.921 | 0.122 | 0.799
2 | Sentinel-2 0.469 | 0.095 | 0.712 | -0.023 | 0.735
3 | Sentinel-2 (Aug.) 0.448 | 0.098 | 0.706 | -0.056 | 0.762
4 | Jilin-1 (Cloud) 0.727 | 0.208 | 1.000 | -0.295 | 1.295
5 | Sentinel-2 (Cloud) 0.717 | 0.216 | 0.998 | -0.248 | 1.246
6 | Sentinel-2 (No cloud) | 0.437 | 0.107 | 0.711 | -0.059 | 0.771

When cloud cover was present, the variability of NDVI705 values increased for both satellite
datasets, as reflected by higher standard deviation values (Table 1). This increase was more noticeable
for Sentinel-2 imagery, suggesting that medium-resolution pixels may be more sensitive to partial cloud
contamination and atmospheric disturbances. In contrast, higher spatial resolution imagery may pre-
serve more localized spectral information because contaminated pixels are less likely to dominate larger
spatial units. This characteristic may be particularly important for ecological monitoring in temperate
forest regions where completely cloud-free satellite observations are relatively limited.

Additional insight into spatial differences between the datasets was obtained using unsupervised
K-means clustering (Fig. 4). Ten clusters were generated for each dataset using comparable visible
and near-infrared bands to ensure a consistent level of detail. The resulting maps reveal clear differences
in the spatial organization and fragmentation of clusters between the two satellite systems.

In the Sentinel-2 results, clusters tend to form relatively large and spatially homogeneous patches, re-
flecting a more generalized representation of the landscape. In contrast, the clustering derived from Jilin-
1 imagery exhibits a more fragmented and spatially detailed pattern, with finer delineation of narrow
linear features and small heterogeneous patches. These differences are consistent with the influence
of spatial resolution on the representation of heterogeneous forest landscapes.

In medium-resolution imagery such as Sentinel-2 (10-20 m), individual pixels often represent mix-
tures of multiple surface components. This mixed-pixel effect reduces spectral contrast and leads
to smoother transitions between adjacent clusters. As a result, small-scale spatial structures may be
generalized or partially suppressed. In contrast, higher-resolution imagery (5 m) captures more localized
variability, resulting in a more complex and internally differentiated cluster pattern.

Consequently, fine-scale spatial heterogeneity appears less pronounced in Sentinel-2 imagery com-
pared with Jilin-1 data. This difference highlights the importance of spatial resolution in representing
heterogeneous landscapes, particularly in protected forest ecosystems where small-scale variability is eco-
logically relevant.

In protected forest ecosystems such as the Grodnenskaya Pushcha biosphere reserve, small-scale
spatial variability often reflects differences in forest age structure, species composition and local habitat
conditions. High-resolution satellite imagery can therefore provide additional ecological information
that may remain undetected in medium-resolution datasets. These findings are consistent with previ-
ous studies emphasizing the importance of spatial resolution for vegetation analysis in heterogeneous
landscapes [Zhu et al., 2016; Zhao et al., 2020; Immitzer, Vuolo, Atzberger, 2016]. At the same time,
the relatively strong performance of Sentinel-2 in representing large homogeneous landscape units con-
firms its suitability for regional-scale ecological assessments where fine spatial detail is not the primary
requirement.
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Fig. 4. Comparison of spatial clustering patterns derived from K-means classification of Jilin-1
and Sentinel-2 imagery under different cloud conditions. Ten clusters were generated for each dataset
using comparable visible and near-infrared bands. Colors represent cluster labels and are used consis-
tently across panels for visualization purposes only; they do not correspond to specific land-cover classes

The combined analysis of NDVI705 statistical characteristics and unsupervised classification results
demonstrates that both Jilin-1 and Sentinel-2 imagery can support vegetation monitoring in protected for-
est landscapes. However, their effectiveness differs depending on the spatial scale of analysis. The higher
spatial resolution of Jilin-1 imagery (5 m) enables a more detailed representation of internal forest struc-
ture and fine-scale spatial heterogeneity, including narrow riparian corridors and small forest openings
that are not clearly detected in medium-resolution imagery. In contrast, Sentinel-2 imagery, with spatial
resolutions of 10-20 m and a high temporal revisit frequency, remains well suited for regional-scale
ecological assessments and the identification of large homogeneous landscape units. These results indi-
cate that the selection of satellite data for vegetation analysis in heterogeneous forest ecosystems should
consider both spatial resolution and the intended scale of ecological interpretation.

Conclusions

The present study evaluated the applicability of multispectral satellite imagery from the Jilin-1
and Sentinel-2 platforms for vegetation monitoring within the Grodnenskaya Pushcha potential biosphere
reserve, a forest-dominated protected area characterized by complex spatial structure and high ecological
value. The analysis of spectral characteristics, NDVI705 statistics and unsupervised classification results
demonstrated that both satellite datasets provide consistent information on the general spatial distribution
of forest vegetation.
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At the same time, the results indicate that spatial resolution plays an important role in the represen-
tation of vegetation patterns in heterogeneous forest landscapes. The higher spatial resolution of Jilin-1
imagery (5 m) allows a more detailed depiction of internal forest heterogeneity, including narrow riparian
zones, small forest openings and fragmented vegetation patches. Such spatial detail may provide addi-
tional ecological information relevant for analysing structural variability within protected forest ecosys-
tems.

Sentinel-2 imagery with spatial resolutions of 10-20 m remains well suited for regional-scale vege-
tation monitoring and the identification of large homogeneous landscape units. Its high temporal revisit
frequency and stable radiometric characteristics make it an effective data source for long-term environ-
mental observation.

The results suggest that the combined use of satellite datasets with different spatial resolutions can im-
prove the interpretation of vegetation patterns in structurally complex forest landscapes. High-resolution
imagery contributes to the identification of fine-scale spatial heterogeneity, while medium-resolution data
support broader regional assessments. This complementary use of multi-resolution satellite imagery may
enhance ecological monitoring and environmental management within protected natural areas.

References

1. Bhatagar S., Gill L., Regan S., Naughton O., 5. Immitzer M., Vuolo F., Atzberger C. First expe-

Johnston P., Waldren S., Ghosh B. Map- rience with Sentinel-2 data for crop and tree
ping vegetation communities inside wet- species classifications in Central Europe
lands using Sentinel-2 imagery in Ireland /I Remote Sensing. — 2016. — Vol. 8, iss. 3. —
/I International Journal of Applied Earth Art. 166. — https://doi.org/10.3390/rs8030166
Observation and Geoinformation. — 6. Jiang Z., Huete A. R., Chen J., Chen Y., Li J.,
2020. - Vol. 88. - Art. 102083. - Yan G., Zhang X. Analysis of NDVI and scaled
https://doi.org/10.1016/j.jag.2020.102083 difference vegetation index retrievals of vege-
2. Chervan” A. N., Dzhao B., Chen’ Ts. tation fraction // Remote Sensing of Environ-
Geoinformatsionnaya otsenka turisticheskogo ment. —2006. - Vol. 101, iss. 3. = P. 366-378. -

potentsiala Avgustovskogo kanala v aspekte https://doi.org/10.1016/j.rse.2006.02.002
razvitiya biosfernogo rezervata «Grodnenskaya 7. Jilin-1 spectral satellite (JL1GP02-5M) -
Pushcha» s ispol’zovaniem DDZ // Avgus- Belarus (2020):  technical documentation
tovskij kanal: problemy izucheniya, sokhra- / Chang Guang Satellite Technology Co ; [ed.?]
neniya i populyarizatsii : sb. nauch. st. / Grodn. X. Zhong. — Changchun : CGSTL, 2023.
gos. un-t im. Yanki Kupaly [1 dr.] ; red- 8. Jilin-1 spectral satellite (JL1IGP02-5M) -

kol.: N. B. Zhuravleva [i dr.]. — Grodno : Belarus (2021-2023): technical documenta-
GrGU, 2024. - S. 192-199. - URL: tion / Chang Guang Satellite Technology Co ;
https://elib.grsu.by/doc/113070 (accessed: [ed.?] X. Zhong. — Changchun : CGSTL, 2023.
12.01.2026). 9. Korhonen L., Ha D., Packalen P., Rautiainen M.
3. Delegido J., Verrelst J., Alonso L., Moreno J. Comparison of Sentinel-2 and Landsat-8
Evaluation of Sentinel-2 red-edge bands in the estimation of boreal forest canopy cover
for empirical estimation of green LAI and leaf area index // Remote Sensing of Envi-
and chlorophyll content // Sensors. - ronment. — 2017. — Vol. 195. — P. 259-274. —
2011. — Vol. 11, iss. 7. — P. 7063-7081. — https://doi.org/10.1016/j.rse.2017.03.021
https://doi.org/10.3390/s110707063 10. Lastovicka J., Svec P., Paluba D., Kobliuk N.,
4. Gitelson A. A., Merzlyak M. N. Signa- Svoboda J., Hladky R., Stych P. Sentinel-2 data
ture analysis of leaf reflectance spectra: in an evaluation of the impact of the distur-
algorithm development for remote sens- bances on forest vegetation // Remote Sensing. —
ing of chlorophyll // Journal of Plant 2020. — Vol. 12, iss. 12. — Art. 1914. -
Physiology. — 1996. — Vol. 148, iss. 3/4. — https://doi.org/10.3390/rs12121914

P. 494-500. — https://doi.org/10.1016/S0176-
1617(96)80284-7

55


https://doi.org/10.1016/j.jag.2020.102083
https://elib.grsu.by/doc/113070
https://doi.org/10.3390/s110707063
https://doi.org/10.1016/S0176-1617(96)80284-7
https://doi.org/10.1016/S0176-1617(96)80284-7
https://doi.org/10.3390/rs8030166
https://doi.org/10.1016/j.rse.2006.02.002
https://doi.org/10.1016/j.rse.2017.03.021
https://doi.org/10.3390/rs12121914

ZHAO B., JIANG C.

11. Mohammadpour P., Viegas D. X., Viegas C. 14. Zhao L., Zhang R., Liu Y., Zhu X. The dif-

12.

13.

Vegetation mapping with random forest us-
ing Sentinel-2 and GLCM texture feature:
a case study for the Lousd region, Portugal
/ Remote Sensing. — 2022. — Vol. 14, iss. 18. —
Art. 4585. — https://doi.org/10.3390/rs144585
Respublikanskij ~ zakaznik  «Grodnenskaya
Pushcha» // Zapovednye territorii Belarusi.
Virtual nyj tur. — URL: https://zapovednytur.by/
oopt/zakazniki-respublikanskogo-znacheniya/gr

15.

ferences between extracting vegetation
information from GF1-WFV and Landsat-8
OLI // Acta Ecologica Sinica. — 2020. -
Vol. 40, 1ss. 10. — P. 3495-3506. -
https://doi.org/10.5846/stxb201903040405

(in Chinese).

Zhu D.-Y., Xiong K.-N., Xiao H.,
Lan J.-C. Comparison of rocky desertifica-
tion detection ability of GF-1 and Land-

odnenskaya-pushha.html (accessed: 12.01.2026). sat OLI based on vegetation index
Sims D. A., Gamon J. A. Relationships between /I Journal of Natural Resources. — 2016. —
leaf pigment content and spectral reflectance Vol. 31, iss. 11. — P. 1949-1957. -

across a wide range of species, leaf structures
and developmental stages // Remote Sensing
of Environment. — 2002. — Vol. 81, iss. 2/3. —
P. 337-354. — https://doi.org/10.1016/S0034-
4257(02)00010-X

https://doi.org/10.11849/zrzyxb.20151393
(in Chinese).

POJIb ITPOCTPAHCTBEHHOI'O PABPEIIEHU A ITPU N3BJIEYEHUU
NH®OPMAIIMU O PACTUTEJIBHOCTU: CPABHEHUE CIIYTHUKOBbBIX TAHHBIX
JILIN-1 1 SENTINEL-2 B BUOC®PEPHOM PE3EPBATE «'PO/IHEHCKAA ITYIIIA»
(BEJIAPYCD)

Ykao B.!, II3an U.2
! Beaopycckuii 2ocydapcmeennoiii ynusepcumem, 2. Munck, Pecny@auxa Beaapyco,
e-mail: geozhao@outlook.com
2 Benopycckuii 2ocydapemeennniii ynusepcumen, 2. Munck, Pecny6auka Beaapycy,
e-mail: sweeneil j@gmail.com

AHHOTanus: BeicokomeTanbHble CITyTHUKOBBIE JaHHbBIE AWCTAHIIMOHHOTO 30HAMPOBAHUS MTPEIOCTABIISIOT HOBBIE
BO3MOKHOCTH JUISl aHAJIM3a CTPYKTYPBl PACTUTEIBHOCTH B JIECHBIX SKOCHCTEMAaX CO CJIOKHOW IMPOCTPaHCTBEHHON
opraHuzauueil. B nanHoii padoTe paccMarpuBaeTcsi posib HPOCTPAHCTBEHHOTO Pa3pellieHus CITyTHUKOBBIX M300-
paXXeHWi1 IPU U3BJIeYeHNN MH(POPMALIUK O PACTUTENIBHOCTH HA OCHOBE MYJIbTHCIIEKTPAIbHBIX JAHHBIX AUCTAHIIU-
OHHOTO 30HIMpOBaHus. VccnenoBanue BHITOIHEHO Uil TEPPUTOPHUM MOTEHIMAIBHOTO OrocepHoro pesepsara
«['ponnenckas Ilyma» B Pecriybnuke Benapych — NpHpoOIoOXpaHHON TEpPPUTOPUH, XapaKTepHU3YIONIEHCsl BBICO-
KOM JIECUCTOCTBIO Y 3HAYUTEIBHON MPOCTPAHCTBEHHON HEOOJHOPOJHOCTBIO PACTUTEIBHOIO MOKpOoBa. [1s1 anann3a
MCIIOJIb30BaHbl MYJIbTHUCIIEKTPAJIbHBIE CITyTHUKOBbIE M300paskeHus Jilin-1 ¢ mpocTpaHCTBEHHBIM pa3pelleHHEM
5 m u Sentinel-2 ¢ npocTpaHcTBeHHBIM pazperieHreM 10—20 M, noy4YeHHbIe B epHoj], MaKCUMAJIBHOTO Pa3BUTHSA
pacturenbHOCTU. COCTOSIHHUE PaCTUTEIBHOCTH OLIEHUBAJIOCH C UCTIONB30BaHMEM KPACHOKPAEBOI0 BEreTallMOHHOIO
uanekca NDVI705. Ananmn3 BKIIoYal CpaBHEHUE CTIEKTPATbHBIX PO(IIIEH, CTATUCTUYECKUX XapaKTEPUCTUK MH-
nekca NDVI705 u pe3ysibTaToB HEKOHTpOJMpyeMoil kiactepusanuu (K-means), mony4eHHbIX JUIsl OIUHAKOBBIX
obnacreii uHTepeca. Pe3ynbTaTel mokasanu, 4Tto 00a CIly THUKOBBIX HAOOpa JaHHBIX AEMOHCTPUPYIOT CXOAHbIE CIIeK-
TpaJIbHble 3AKOHOMEPHOCTH B KPACHOKPAeBOI M OMkHel MH(pPaKpacHON 00JIacTsAX CIEKTPa, OOQHAKO pa3inyaloT-
cs1 IO CTeNeHH NPOCTPAHCTBEHHOM JleTann3alyy. bosee BRICOKOe MPOCTPaHCTBEHHOE paspelieHne n300pakeHUi
Jilin-1 mo3BOJISIET BHISBIISITH BHY TPEHHIOK HEOJHOPOJHOCTD JIECHOTO ITOKPOBA, BKJTI0YAs HEOOJIBIIINE JIECHBIE OKHA,
y3KHe NpHOpeXXHbIe 30HBI M (PparMEeHTHPOBAHHBIE YIACTKH PACTUTEIBHOCTH, TOTa Kak JaHHble Sentinel-2 odec-
neYnBaloT 6osiee 0000IIEHHOE IpeCTaBIeHUE O CTPYKTYpe JaHAmadTa 1 ocTatoTcs 3(eKTUBHBIMU AJIS aHAIN3a
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THE ROLE OF SPATIAL RESOLUTION IN VEGETATION INFORMATION EXTRACTION: A COMPARISON
OF JILIN-1 AND SENTINEL-2 SATELLITE DATA IN THE GRODNENSKAYA PUSHCHA ...

Ha pernoHaJIbHOM ypoBHe. [lomyueHHble pe3ynbTaThl MOKa3bIBAIOT, YTO IPOCTPAHCTBEHHOE pa3pellleHre SBIISETCS
BaXHBIM (DAKTOPOM TIPY aHATN3€ PACTUTEIBHOCTH B JIECHBIX MPUPOTHBIX KOMILIEKCAX ¥ YTO COBMECTHOE HCTIONb-
30BaHME CIIyTHUKOBBIX JAHHBIX C Pa3jIMUHbIMHU IIPOCTPAHCTBEHHBIMU XapPAKTEPUCTHUKAMH MOXET TOBBICUTD 3-
(peKTHBHOCTB SKONIOrNYECKOr0 MOHUTOPUHIA HA PUPOJOOX PAHHBIX TEPPUTOPUSIX.

KuroueBbie caoBa: NDVI705, kpacHOKpaeBo# CieKTpaJIbHBIN AHana3oH, My/IbTUCIIEKTPAIbHBIC CITYTHUKOBbIE
JaHHBIE, JIECHbIE SKOCHCTEMBI, JUCTAHIIMOHHOE 30HANPOBAaHNUE
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