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Introduction. 

Ukraine is among the countries with 
developed beekeeping [1]. Beekeeping can 
develop effectively only provided of fod-
der stability. It is provided by the presence 
of nectar and pollen cultures. Recently, as a 
result of human intervention in nature, the 
state of bee forage area has changed signifi-
cantly: the number of wild nectar and pol-
len plants reduced, swing open natural land 
[1]. Area of nectar plant and wood crops 
annually changes and requires accounting 
in terms of assessing fodder.

However, there is a need to study 
new approaches to the definition of op-
erational areas bee forage and its map-
ping over large areas.

Remotely sensed data, satellite imag-
ery and other spatial data is an impotant 
input to many analyses. The availabili-
ty of these data provides opportunities 
for environmrntal studies particularly in 
the areas of change detection, land use 
mapping, land evaluation, land survey 
that would have been unknown of only 
a few decades ago.

The remote sensing data can be an 
important source of geospatial informa-
tion for visibility, speed and obtaining 
objective data.

In this concern the aim of the re-
search is to design approaches for ac-
count area of bee forage while manag-
ing beekeeping development in the re-
gion based on remote sensing data.

Analysis of recent research and 
publications. 

The question of improving the effi-
ciency of forage for beekeeping were 
the subject of study many scientists: G. 
Grechka, A. Cherkasov and others [1-3].

Research based on the remote sens-
ing data for forest inventory has been 
shown in papers of O. Girs, P. Lakyda, 
V. Myronyuk and others [4-6]. 

The application of remote sensing 
data for the thematic mapping of agri-
cultural resources were highlighted in 
the works of S. Kokhan, M. Slobody-
anyk, V. Antonenko, V. Zatserkovnyy 
and others. [7-9].
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However, the literature doesn’t show 
approach to identification and mapping 
the territory of bee forage areas based in 
remote sensing. 

Article purpose – the analysis of 
the possibility of using remote sensing 
data for identification and mapping the 
territory of bee forage.

Materials and methods. 

The process of bee forage mapping 
based on remote sensing data consid-
ered of the following steps:
 determination of the brightness 

of the reflected electromagnetic radia-
tion of nectar and pollen plants in dif-
ferent spectral bands of Landsat 8;
 classification of remote sensing 

data to identify of bee forage crops;
 estimate the probability of clas-

sification;
 mapping and identification of 

areas of bee forage. 

The area mapped is territory of 
Borispilskyi district of Kyiv  region.

The Idrisi Selva software tools has 
been used to digital image processing.

The main material research. 

In total over 1000 species, belong to 
of honey plants, but the production val-
ues are only 40-50 species [3].

Characteristics of the brightness of the 
observed objects. The source of information 
about plants in our study are reflected 
electromagnetic radiation that was fixed on 
remote sensing data. The study was used data 
from six spectral bands of satellite images 
Landsat 8: blue (0,433-0,453 micrometers), 
green (0,450-0,515 micrometers), red (0,525-
0,600 micrometers) and three near-infrared 
(0,630-0,680 and 0,845-0,885 1,560-1,660 
micrometers). Date – 13/07/2016 sensor OLI.

In this study, as the main bee forage 
was chosen:
 nectar plants – white acacia;

 
Fig. 1. Curves values of reflected electromagnetic radiation for crops (main 

crops of bee forage).
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 plants from which the bees are 
equally nectar and pollen – buckwheat, 
sunflower, clover;
 pollen plants (of which the bees 

take pollen only) – birch, willow, corn.
For each of the studied plants mea-

surements have been done of electromag-
netic reflected radiation and then were 
build. Fragment chart shown in fig. 1.

 The study investigated plants in the 
one-time moment, but they had different 
phase of development. At the time of the 
study had a different meaning of reflected 
electromagnetic radiation for sunflower, 
due to the different phases of the crop.

Classification. Thematic maps has been 
created by classification remote sensing 
images. Identifying bee forages was based 
on methods of the supervised classification. 

The starting point of the supervised 
classification includes the finding typical 
fields, which contain cultures of honey re-
sources. To investigate the bee forage areas 
the training sites were. They were selected 
for nectar and pollen plants, and for other 
«background» objects: waters, buildings, 
roads and plants that have no honey values.

The study shows using supervised 
classification methods for the identifica-
tion and mapping of bee forage. They 
are contained a set of «hard classifier» 
methods: the Minimum Distance to 
Means, the Maximum Likelihood and 
the parallelepiped classification of re-
motely sensed data based on informa-
tion contained in a set of signature files. 

The best result for identification of 
sunflower was method of the Minimum 
Distance to Means.

Assessment of the likelihood classifi-
cation. Assessment of the likelihood clas-
sification used Kappa index, which made 
by comparing a multi-category map of 
«reality» versus some «alternative» map. 
The Kappa index given coefficient to as-
sess the probability of classification and 

consideration of amendments by random. 
Reality map is a map of cultures on fields 
that created based on surface data re-
search. This map have high accuracy. Al-
ternative map is a map, which was classi-
fication results of remote sensing images.

Accuracy creating thematic maps to 
identify Sunflower is more than 80%.

Mapping. A set of thematic maps that 
has the potential of visual impression for 
assessing of honey resources has been cre-
ated. Remote sensing data Landsat 8 was 
used to create thematic maps in the scale 
1:100000 and smaller in the region. 

Conclusions.

Possibilities of bee forage identification 
and mapping based on multispectral images 
Landsat 8 have been shown in the research. 
The satellite images can be used to deter-
mine areas of cultures that are resource for 
nectar and pollen such as sunflower.

The methodology and deliverables of 
the research allow to using the new plan-
ning guidelines to account area of bee for-
age while managing beekeeping develop-
ment in the region.

The prospect of further research in 
this direction is to examine and com-
pare the different methods of classi-
fication for the use of remote sensing 
data for identification and mapping of 
fodder beekeeping. In addition, future 
research will be cover different periods 
of growth and selection of the optimal 
period for assessing of honey resources.
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