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SUMMARY

Considered aspects regarding by the need to solve the research and technical problem of providing
information support for the assessment of the state of land resource mapping and their management
using modern geoinformation technologies, the development and optimization of interconnected
algorithms and programs. Used an integrated land cover classification method targeting low-accuracy
regions on large-scale maps. Low-accuracy areas can be detected by estimating the accuracy of the data
with a moderate resolution spectroradiometer. This method optimizes the entire classification process,
including image selection, as well as the classification algorithm and features. An optimal algorithm
of classification and features for various regions with low accuracy is proposed, which can be used in
the process of regulation and management of land relations.
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Introduction

Since land performs social, ecological, and economic functions, the management of land resources
covers a wide range of social relations. Land resources management and the land cadastre perform the
functions of accounting for land resources with their binding to a defined territory for land cover
mapping. They operate with data and information that have a spatial reference. Thus, for its
implementation, it is advisable to use modern geo-information technologies that ensure the efficiency,
completeness, and reliability of information about the existing state of the environment within one or
another territory, as well as about measures regarding changes in the course of the territory development
(Kovalchuk 1. P., 2013). Considering this, there is a need to develop a suitable algorithm for the
optimization of land cover mapping methods in low accuracy areas for automated systems of accounting
and management of land resources.

The relevance of the chosen topic is determined by the need to solve the research and technical problem
of providing information support for the assessment of the state of land resource mapping and their
management using modern geoinformation technologies, the development and optimization of
interconnected algorithms and programs, and the implementation of these methods and technologies in
automated management (Gong P. et. al., 2013).

Several global land cover databases have been created in recent decades. Most of these databases have
been rated by users or manufacturers with less than 80% accuracy (Gong P. et. al., 2013). An important
reason is that some areas always have relatively low accuracy. According to the assessment of accuracy
for the creation of global land cover databases, some regions of Ukraine, which are located in areas with
very heterogeneous relief, have lower accuracy than others. Areas with complex topography or diverse
land cover types are generally characterized by high heterogeneity and low accuracy, so they can be
classified as low-accuracy areas. For example, in Ukraine, agricultural lands located in semi-humid and
semi-arid areas are rich in soil cover types, and the relief in the western regions of the hilly area is
complex.

Method and theory

Tian Zeng and others showed that the accuracy for areas with heterogeneous topography is lower than
the average accuracy for the entire territory (Zeng T. et. al., 2015). Improving the accuracy of low-
accuracy areas is important for improving the overall accuracy of large-scale land cover mapping. Land
cover classification is a complex process. Each step in the classification process will affect accuracy,
including image selection, classification algorithm, and classification features. In terms of availability
and characteristics of satellite data, Landsat and Sentinel-2 Imagery are more suitable for land cover
classification of low-accuracy areas due to their high spatial resolution and free availability (Gomez C.
et. al., 2016). Landsat is the only satellite that conducts an overview of monitoring land cover changes
in large areas (Hansen M.C. et. al., 2012). Sentinel-2 has a higher spatial resolution. as well as a longer
revisit cycle after 2015 (Drusch M. et. al., 2012).

However, remote sensing data with the high spatial resolution are usually very expensive and are more
suitable for the study of small regions. The classification algorithm is one of the most frequently studied
factors for increasing classification accuracy. Classification algorithms work differently in regions with
different conditions. Some popular algorithms, such as “support vector” and “random forest”, perform
better than many other algorithms. Analyzing already developed synthesis methods that could combine
several soil cover classifications, a hybrid soil cover map was created, which cannot be created with a
separate source (Lawrence R.L. et. al., 2015). Combinations of these methods are useful when
individual classification data give relatively better results. In low-accuracy areas, where almost all data
have low performance, combining different data for land cover classification is not sufficient to improve
their accuracy.

Spatial diversity is an integral feature of any land element, including the land cover. A manifestation of
spatial diversity is that the same type of soil cover exhibits different spectral characteristics and
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topographic features in different regions due to differences in climate, human activity, and physical
conditions (Hansen M.C. et. al., Lawrence R.L. et. al., 2012, 2015). High heterogeneity is one of the
most important factors responsible for the low classification accuracy of the mapped area. However,
most available land cover databases cannot collect a large number of representative samples due to the
lack of a necessary classification of low-accuracy regions (Gong P. et. al., 2013). The selection of
samples and features for classification in different regions of low-accuracy areas can correctly identify
phenomena such as the same object with different spectra and different objects with the same spectrum.
Low-accuracy areas are one of the most important limitations in improving large-scale land cover
mapping. Few studies have focused on the low-accuracy area, and the classification method targeting
this area has not been discussed either. Thus, the main goal of this study is to analyze methods to
improve the accuracy of the land cover mapping of low-accuracy areas. The method discussed in this
study optimizes the entire classification process, including image selection, as well as the classification
algorithm and features. This improves the selection of images and the selection of samples based on the
available visually interpreted data set, which in turn will allow obtaining more accurate information for
making managerial decisions.

Results of investigations

The most important task of land resources management is to ensure the creation of wide information
space in the field of land relations, land market, land cadastre, land management, land protection, etc.
At all administrative and territorial levels, each sectoral management body self-administer the creation
of its information system to ensure the solution of its functional tasks, which complicates the
construction of a single unified information system for land cover mapping, especially in complex-
terrain and low-accuracy areas. The integrated land cover mapping method, which we used, improves
accuracy by optimizing four procedures, including selecting images that could better distinguish
vegetation types, sampling with representativeness, and generating optimal classification using a
suitable algorithm and features on a regional basis (Figure 1) (Gomez C. et. al., Hansen M.C. et. al., Drusch
M. et. al., 2016, 2012, 2012). The optimization processes of the two procedures are described below.
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Figure 1 Block diagram of optimization processes using the integrated land cover mapping method

I. Image selection

Image selection is important in finding an image that best distinguishes different land cover types,
especially vegetation types. The image selection method being used is based on vegetation phenology
and image quality (Vynohradenko S.0O., 2021) and is carried out in two stages.

International Conference of Young Professionals “GeoTerrace-2022”
3-5 October 2022, Lviv, Ukraine



GT?rr?ce EAGE

Conference

First, it is necessary to determine the optimal time range based on the 16-day time series. The second
step is to select the optimal image from the snapshots. Images with cloudiness greater than 30% must
be deleted. Next, the image within the optimal period is chosen as the optimal image. When there are
more than two images in the optimal time frame, the larger image should be selected. If there is no
image available in the optimal time interval, then the image of the nearest time is chosen.

11. Land cover classification system

The land cover classification system used in this study consists of 10 main land cover types (Table 1)
and was aligned with the classification system used in higher resolution observations and global land
cover monitoring (Gong P. et. al., 2013). The classes in the general classification system served as the
basis for the thematic classification, such as the second-level land cover classification. The conversion
of the International Geosphere and Biosphere Program Classification System into our classification
system was completed by aggregating second-level classes into first-level classes, as presented by Tian
Zeng et al. (Zeng T. et. al., 2015).

Table 1 The land cover classification system used in this study

Ne Name Definition
1 Arable land The land where cultivated crops grow in the growing season.
2 Forest Natural or planted forests.
3 Pastures Natural or planted pastures.
Shrub cover, which can be identified in the image, has a finer texture
4 Shrub .
than tree canopy but is coarser than grassland.
5 Wetland Perennial or seasonal flooded land where hygrophytes grow.
6 Wa.tf.:r. All bodies of water.
facilities
Mountainous | Located in high mountains above the tree line and regions with low
7 land vegetation.

Mainly based on artificial covering, such as asphalt, concrete, sand and

8 Covered land stone, brick, and glass.

. Vegetation is almost invisible, but open soil, sand, gravel, and stone
9 Infertile land cg § S 2 pe ) , gravel,

predominate.
jo | Snow-covered | o ron in highlands.
lands
Conclusions

The study used an integrated land cover classification method targeting low-accuracy regions on large-
scale maps. Low-accuracy areas can be detected by estimating the accuracy of the data with a moderate
resolution spectroradiometer. This method optimizes the entire classification process, including image
selection, as well as the classification algorithm and features. This improves image selection and
sampling based on an available visually interpreted dataset. The integrated method determines the date
of the optimal image, and improves the representativeness of the selected images, using high accuracy
of visually interpreted regional land cover classification data. An optimal classification algorithm and
features for various low-accuracy regions were also proposed. The proposed algorithm of the land cover
mapping optimization process can be used in the process of regulating land relations and making
managerial decisions when conducting an economic and monetary assessment of land, determining the
suitability of land for growing various crops, their use for the production of baby and dietary food
products, developing recommendations for rational, ecologically safe use of agrochemicals,
Justification of soil protection measures, etc.
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