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RECOGNITION OF INDICATIVE LANDSCAPE OBJECTS WITHIN PROTECTED AREAS

A. I0. Osuapenxo. BUABJIEHHA IHTHKATHBHUX JIAH/IIIIA®THHX OB’€EKTIB B MEJKAX ITPHPO/I0OOXOPOH-
HHX TEPHTOPIH. Po6oma npucesuena idenmugixayii nanowagmuux o6 ’ekmis (pociunHi yepynosanns ma 600Hi 06 ’ekmu), AKi
BMIHIOIOMbC BNPOO0BIC HACY | BNAUBAIOMb HA CIMPYKIMYPY NAHOWApmHUX Komniekcis. Tepumopis 00CHiodceHHs 3HAXOOUMbCs 8
MeAHCAX NPUPOOOOXOPOHHOT 30HU, MOMY BANCTUSUM ACNEKMOM BUSBTICHHS THOUKAMOpPIe 3MiHu 1anowagmis pieus ¢ayii € oucman-
yilini Mmemoou oocniodxcentsn. CmeopenHsa obpazy 1aHOmagdpmuoi Mo3aixu 3a 00nomo2or KocmiyHux 3nivmkie Sentinel-2, Planet Scope,
Landsat 8 0o36onae yxknacmu xapmy-cinomesy, cghopmysamu 6a3y 0aHux ma npoananizysamu oopas, aKuii CmeopeHull OUCMaHyiiHo.
Aemopom 6y10 ymouHeHo MemoouKy YKAAOAHHA JaHOWADMHOL Kapmu ma 8Us61eHHs IHOUKAMUBHUX 00 €KMi8 i Npo8edeHo eKcnepu-
MeHMAaNbHI pobomu w000 8u6OPY OaHUX KOCMIYHUX 3HIMKI6 ma iHcmpymeHmapito 0opodxu. O6pobka OaHux KOCMIYHUX 3HIMKI6 0ac
MOJACTUBICIb AHANIZY8ATNU 8ANCKOOOCTYNHI MEPUMOPIi, HANPUKIAO Mi, WO 3HAX00AMbCSL 6 30HI NIOBUYEHOT OXOPOHU YU PAUOHU 8
Mmicmax 6onim, eycmux nicie, 2ip i m. 0. Y npoyeci yknaoanHs MemoouuHux acnekmie 6yno SUKOPUCMAHO | anpobO08aHO OeKilbKa
Memoois KAacupikayii KOCMIYHUX 3HIMKIB: GUKOPUCMOBYBAIU A6MOMAMUYHY I pYUHY 00poOKy. 3okpema, Kpawi pesyivmamu ompu-
MAHI MemoooM KOHMPOAbO8aHOI Kaacu@ixayii. Bubip KocMiuHUX 3HIMKIG | 11020 NPOCMOPOBO20 POWUPEHHS 3ANeNCUmb 810 3a0ad,
nocmasnenux neped 00CIIOHUKOM, NAOWI Mepumopii, xapaxmepy pisHOMAHIMHOCMI 00 '€KMi6 ma HAABHICMb MOXCIUBOCTEl NOKYNKU
Yy BIOKPUMO20 SUKOPUCMAHHA Oanux. Bubip inouxamopié 3HauHo 3anexcumsv 6i0 mexHiyHoi 06poOKU OAHUX, i3VAIbHO20 MA Npo-
2PAMHO20 AHANIZY OKpeMoi mepumopii. {1 npupo0ooXopoHHUX MePUmopii 8axcaueo 8paxosyeamu cneyugixy micyesocmi ma xapa-
Kmep 3MIHHOCI 00pa3y Aanowagmis nio 6NIUBOM NPUPOOHUX MA AHMPONOSEHHUX (aKmMopie (max AK NpupoOoOXOPOHHI mepumopii
3A3HAIOMb 6NIUE 610 20CNO0APCHKOL OILNLHOCMI TIOOUHU I CIBOPEHHI SIK NPUPOOHI Pe3epeamu eKoCucmem ma ix OKpemux KOMNOHeH-
mig). Busignenns iHOUKamopie 00380JI€ NPOAHANIZY8AMU, CHPOSHO3Y8AMU CUMYAYTIO0 68 MENCAX NPUPOO0OXOPOHHOI Micyesocmi ma
sorcUmu 3ax00i8 071 30epedcenHs 1anouagdmis.

Knwuosi crosa: oami KoCMiuHUX 3HIMKIG, POCIUHHI YePYNOBAHHS, TAHOWADM, IHOUKAMUSHT 1aHOWAadmui 06 €kmu, HayioHa-
JIbHUTL NPUPOOHULL NAPK.

A. 10. Osuapenxo. BBIIBJIEHUE HH/IUKATUBHOI' O JIAHAIIA®THBIX OFBbEKTOB B IIPE/IEJIAX IIPHPO/]O-
OXPAHHBIX TEPPHTOPHH. Paboma nocesuyena udenmupurayui 1anomapmuolx o6bekmos (pacmumenshie coobujecmed u
800HbIEe 0OBEKMYL), KOMOPbIE USMEHAIOMCA 8 MeYeHue 8peMeHU U GIUAIOM HA CIMPYKMYpPY JaHOWAdmMHbIX KoMRIeKkcos. Teppumopus
UCCIe008ANUST HAXOOUMCSL 8 NPEOeNax NPUPOOOOXPAHHOU 30Hbl, NOIMOMY BANCHLIM ACNEKMOM BbIAGIEHUS UHOUKAMOPOS8 USMEHEHUs.
AAHOWAGmMOs yposHs payuii s61s1emcst OUCHAHYUOHHbIe Memoobl ucciedosanus. Coz0anue o6pasza NaHOWAdmMHOU MO3AUKY C NO-
Mouvio Kocmuueckux cHumxoe Sentinel-2, Planet Scope, Landsat-8 noszeonsiem cocmasums kapmy-eunomesy, cgopmuposams 6a3y
OGHHBIX U NPOAHATUZUPOBAMb 06PA3, CO30AHHBIL OUCMAHYUOHHO. ABMOpOM bblia CHOPMUPOBAHA MEMOOUKA COCMABNEHUs. TIAHOUA-
@muotl kapmul, 8biA6IEHUA UHOUKAMUBHBIX 0OBLEKMOB U NPOBEOeHbl IKCHEPUMEHMATbHbIE PAOOMbL C NOMOWBIO 86100PA KOHKPENHBIX
OAHHBIX KOCMUYECKUX CHUMKO8 U UHCmpymeHmapus oopabomku. OOpabomka OAHHbIX KOCMUYECKUX CHUMKO8 Oaen 803MONCHOCTb
AHATUZUPOBAMb PYOHOOOCHIYNHbIE MEPPUMOPUL, HANPUMED Me, YMO HAXO0AMCs 8 30He NOBbIUEHHOU OXPAHBL UTU PALIOHbL 8 20PO-
dax bonom, gycmwix necos, 20p u m. 0. B npoyecce cocmagnenuss Memoouyeckux acnekmos Ovliu UCHONb308aHbL U anpoOUPOBaHvL
HECKONbKO Memo008 KAACCUPUKAYUU KOCMUHECKUX CHUMKOG: UCNONb306AIU AGMOMAMUYECKYIO U pyunyio obpabomky. B uacmnocmu,
Jyduiie pe3yibmanmsl NOLyYeHbl MenoOOM KOHMPOIUPYemou Kaaccugurayuu. Beibop kocmuneckux cHUMKO8 u €20 npocmpancmeen-
HO20 pacwiupenus 3asucum om 3a0ay, NOCMAGIeHHbIX neped UCCIe008ameneM, Niowaou meppumopul, Xapakmepa pasHoobpasus
00beKmMos U HaAudUe 803MONCHOCMEN NOKYNKU U OMKPbINO20 UCHONb306aAHUS OAHHLIX. BblOOp UHOUKAMOPO8 3HAYUMENbHO 336U-
cum om mexnu4eckoi 0opabomxu OaHHbIX, BU3YATLHO2O U NPOSPAMMHO20 AHANU3A OMOENbHOU meppumopuu. /s npupo0ooXpaHHbIx
MEPPUMOPUU 8AXHCHO YUUMBLEANb CHeYUDUKY MECTHOCIU U XAPAKMep USMEHYUBOCTU 00paA3a NaHOWAdmMOos Noo 6IUAHUEM NPUPOO-
HBIX U AHMPONO2EHHBIX (haKMopos (Max Kax Ha NPUpPOO0OXPaHHble MEPPUMOPUL BIUAET XO3AUCMBEHHAS 0eAMeNbHOCIb Yel08eKd U
OHU CO30aHbl KAK NPUPOOHBIE Pe3epeamvl IKOCUCHIEM U UX OMOETbHbIX KOMNOHEHMO8). Bviasnienue uHOUKAmMopos no3eoisem npo-
AHATUZUPOBAMYb, CHPOSHOZUPOBAMb CUMYAYUIO 8 NPE0eNax NPUPOOOOXPAHHOU MEPPUMOPUN U NPUHAD Mepbl OlIsL COXPAHEHUs. TAHO-
wagpmos.

Knrouesvie cnosa: oannvie KoCMU4eckux CHUMKO8, pacmumeibhvle coobujecmsa, 1aHouagm, uHouKkamugHvle 1anouagpmusie
00beKmbl, HAYUOHATILHBLIL NPUPOOHBIIL NAPK.

Formulation of the problem. The article pre-
sents the results of a study of indicative landscape
objects of nature protection territories using the ex-
ample of Slobozhanskiy National Nature Park in the
Kharkiv region, the Ukraine. The authors propose
the creation of an image of an object and its visuali-
zation using the means of geographic information
systems. The choice of various types of satellite im-
ages to obtain relevant information at the time of the
study, depending on the specific tasks, is justified.
The selection of indicative objects and their charac-
teristics is analyzed. It was experimentally deter-

mined that indicative objects, information about
which can be regularly obtained from satellite imag-
es, include plant communities and the contours of
water bodies that form landscapes (facies level).

The best way to obtain reliable information
from satellite images was determined by the meth-
ods of controlled classification (creating a layer of
reference sections), namely “Minimum Distance”.
For reliability and a more accurate definition of the
contours, it is necessary to first divide the studied
territory into parts with relatively uniform terrain
characteristics. Experimentally, the authors selected
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the optimal number of classes for each study area,
taking into account the task (generalization or a
more detailed description of the surface).

Literature Review. M. D. Grodzynsky created
a new vision of the landscape as a separate natural
unit (2018) [8]. Researchers from Estonia (Villosla-
da M., Bunce R., Sepp K., Burdun J. et al.) had
modelled construction and validation of the Envi-
ronmental Stratification of Estonia using framework
for habitat monitoring and climate change (2017)
[19]. Monitoring ecological consequences of efforts
to restore landscape-scale connectivity was held by
Watson D., Doeer V., Banks S. et al (2017) [2, 20].
H. Alfan was analyzing landscape changes as an
indicator for environmental monitoring (2017) [1].
Monitoring and modelling landscape dynamics were
showed in works of Houet T., Verburg P., Loveland
T. (2010) [11]. Development of the method for mon-
itoring the condition of forests based on the use of
multispectral space survey data had researched by
Bogdanov A. P., Aleshko P. A. (2016) [9, 5, 13, 14].
Determination of forestness and quantitative charac-
teristics of forests on space images of Sentinel-2 (on
the example of Shebekinsky municipal district of
Belgorod region) was learned by Perepechena Yu. 1.,
Glushenkov O. 1., Korsikov R. S. (2017) [16]. Veri-
fication using long-term data in an arid grassland
ecosystem, Indicators and reference values for Swiss
llandscapes were obtained by the researchers while
using remote sensing data (Sentinel-2, PlanetScope,
MODIS, MOCUPP) [3]. Some reports informed of
biodiversity monitoring while using the description
of all nature and social landscape components. For

( Belarus

example, Terrestrial Monitoring Program. Each of
these works consists of some information about in-
dicative object as specific tasks of specific objects
were showed in landscape [6, 10].

Selection of previously unsolved parts of the
overall problem. Protected areas need timely iden-
tification of changes and their assessment. Using
open satellite imagery data allows obtaining infor-
mation on the state of natural objects of the study
area relatively quickly. In addition, the processing of
this kind of data helps to form the basis for analysis
and forecasting changes to improve the state of ob-
jects of interest. The possibility of processing Earth
remote sensing data helps to obtain information
about the status of identical objects in hard-to-reach
places and where access to human activity is prohib-
ited (swamp areas, inland desert areas, mountainous
areas, etc. reserves and national parks). Depending
on the spectral features of space images and resolu-
tion, it can investigatively analyze objects of differ-
ent shapes, sizes, and surface roughness [17]. Exper-
imental studies have shown the possibility of obtain-
ing characteristics of indicator objects of environ-
mental change using different types of satellite im-
ages and processing methods in different infor-
mation programs.

Formulation of the purpose of the article.
The main goal is to select landscape objects to iden-
tify and predict changes, definitions of methods and
tools for monitoring studies.

Materials & Methods.

Study area. This study focused on an area of the
National Nature Park (NNP) “Slobozhanskiy” (Fig. 1),

=
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Fig. 1. Location of the study area (Sentinel-2)
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Krasnokutsk district, Kharkiv region in Ukraine.

This park is situated within forest-steppe zone,
but it has some objects as objects of mixed forest
zone. NNP “Slobozhanskiy” is a new park. It was
created in 2009. The national nature park is re-
searched little. The greatest value of the park is the
presence of ancient lakes and swamps. The area is
situated within the valley of Merla river. It has some
parts that have different geophysical characteristics
4, 7].

Most of the territory is located on the surface of
the first over-flooded terrace. Relief is mixing of
raising and lowering land.

Description of the Data

Using differently remote sensing data gives dif-
ferent contours. That is why the authors experimen-
tally select types of data for tasks. It depends on
square of research area and details of tasks [15].

Landsat 8 has 9 multispectral bands with reso-
lution 30 m and 15 m - Panchromatic.

Sentinel 2 as Landsat 8 are open data. That is
why they are used by researchers. Remote sensing
data of this type consists band set with resolution —
10 m, 20 m, 30 m, 60 m.

Selection of indicative objects

For different type of remote sensing data char-
acteristically some indicative object for draws (au-
tomatically) contours. But we took changing plant
communities as indicator changing of landscape.
And changing contour of waterbodies are indicators
of changing plant communities [14].

Selection of methods and instruments of
programs

Based on spectral characteristics bands of dif-
ferent remote sensing data can be used methods of
creating index NDVI (The Normalized Difference
Vegetation Index and NDWI (The Normalized Dif-
ference Water Index) for selection plant communi-
ties and waterbodies. But we used information about
some characteristics from reconnaissance of territo-
ry, information from park chronicle (Fig. 2).

Maps, statistics information from chronicle of
reserved objects, reconnaissance gives primary data
for creating landscape on some moment time. GIS-
systems (Geoinformational geography system) like
ArcGis and QGis with moduls of SAGA are used
for vectorization data, creating database of “land-
scape imagery”.

For data of landscape’s components we vector-
ized from topography map (relief), soil map (soil),

Legend

route 23.06.19
route 20.06.19

route 19.06.19

Reconnaissance territory of the national nature park
"Slobozhanskiy"

Scale 1: 10 000

Fig. 2. Thematic imagery of reconnaissance (created with students)
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geomorphology (geology) (Fig. 3). communities, open areas with sand, waterbodies.
Classification as method of identify indica- We used different methods of classification. Image

tive objects classification refers to the task of extracting infor-
In the process of our research we were identify-  mation classes from a multiband raster image.

ing «differently surface». There are counters of plant The resulting raster from image classification

Relief within the trritory of
nnp Slobozhanskiy

Scale 1: 10 000
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e
( Quaternary deposits within the
territory of nnp "Slobozhanskiy"

Scale 1:10 000
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settlement {
Gydrology

N~ river

Type of soils
dark gray podzolized and
clay soils
podzolic reclaimed loamy and clay
soils on forest species
sod-gleyed cohesive-sandy soils on

sand
sod-podzolized cohesive-caved and

sand-loamy soils on the sand

Soils within the territory of
nnp "Slobozhanskiy"

Scale 1:10 000

sod-podzolized cohesive-caved and sand-loamy soils on the sand

il BN Bt

swamp and ray-swamp gleyed loamy soils on aluvial deposits

c
Fig. 3. Thematic maps: a — forms of relief, b — geomorphology, ¢ — soil

can be used to create thematic maps.

Based on experiments we chosen supervised
classification (Fig. 4). Because researcher identifies
contours according to their ideas and specific
knowledge after reconnaissance of the territory. Nil
Armstrong said that machines are getting better, but,
fortunately, there is still room for us, homo sapiens,
and some reason to continue to exist. These words
can be about semi-automatically classification. We

-146

selected methods experimentally. An important fea-
ture of the classification is the representation of the
landscape after reconnaissance and the ability to
classify objects visually for more accurate machin-
ing.

Working with SAGA

Saga was used for Landsat 8 data. Thematic
imagery had resolution - 30 m, after process with
panchromatic band was 15 m [18].
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We can use spectral interval for identification,
but whole picture of landscape we don't have (table 1).
“Landscape’s name” consists geology and geo-

morphology, soils, plant communities. But our re-
searching of Landsat 8 was directed to the allocation
of vegetation contours (Fig. 5).

‘ Classification

e \

Supervised
(semi- Unsupervised
automatically)
v .

- Minimum Distance Determining the

- Spectral Angle number of classes

- Maximum Likelihood

Fig. 4. Standard types of classification

Table 1
o . . . . . N, . .
. Ne Spectral intervals (mkm) Objects, that are indicated Objects, that aren't indicated
diapasons
1 0,45-0,515 Ever greens Swamps and waterbodies
2 0,525-0,605 Active vegetation plants Cutting forest and water surface
3 0,63-0,69 Different types of plants, felling | Water surface
4 0,75-0,9 Open waterbodies or swamps Hardwood
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Fig. 5. Composition imagery of Landsat 8 (combination band set 5,4,3 — nature colours)
with resolution 15 m (after panhrome processing)

Every identify areas was selected by researches
according to landscape considerations. There are

different methods of classification. We compared
“Parallelepiped” and “Spectral Angle Mapping”.
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Working with program QGis

OGis is open program and has plugin semi-
automatic classification for working with open re-
mote sensing data (resolution 10, 20, 30, 60 m) —
Sentinel-2. Algorithm of creating thematic imagery
using Sentinel-2 data presented in the figure 6.

Working with program ArcGis

For classification imagery we need to create
vision.

In ArcGis we used two types of remote sensing
data. There are Sentinel-2 and Planet Scope that
have high resolution — 3 m (Planet Scope) and 10 m
(Sentinel-2) (Fig. 7).

For working with Planet Scope we used unsu-

N

-EE—-_ = j ;‘-‘1 E :,‘J;!,od use LIMCcD HcCD ‘

= : [ Agorithm

:;’ﬁ r o : =) Minimum Dance ;

'"= 's » ‘J $ ::v—- Theeshold : o..crm': - L_

N\ | . _/

Create Create Chosen
Band Set training algorithm
Set
g / \_ J ,/mE

Fig. 6. Creating thematic imagery in QGis

pervised and supervised methods of classification.

Working with Sentinel-2 data in ArcGis need
preprocessing in QGis (creating band-set).

For comparison, based on experiments, differ-
ent remote sensing data gives more or less detail
information about surface of interest. When we need
more detail information's we can use Planet Scope
and as result we get mosaic structure of plant com-
munities and other objects contours. That is why we
create thematic image for small area.

Results

For recognition of indicative landscape objects

b
Fig. 7. Image composite: a — Planet Scope, b — Sentinel-2

within protected areas we experimentally selected
processing methods and data (Fig. 8). Our results
gave information on the possibilities of identifying
the characteristics of index objects for different
tasks.

We used different programs to get a more accu-
rate image. Landsat 8 data have resolution 15, 30 m.
That is why we got a generalized image.

Experimental researches show that Merla river
shares two parts of park. In the north part is oak
grove, in south is pine forest (Fig. 9).
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We got the best results using Sentinel-2 data and
Planet Scope data.

Authors used methods in programs: QGis —
Minimum Distance, Maximum Likelihood, Spectral
Angle Mapper of supervised classification for Sen-
tinel-2, ArcGis — unsupervised classification and
Maximum Likelihood for Planet Scope.

Comparing methods the best results obtained us-
ing method “Minimum distance” of Sentinel-2 in
QGis (Fig. 10).

The purpose of all attempts at classification
was to find the optimal number of classes for the
interpretation of plant communities (Fig. 11).

Many classes made the thematic image unread-

040000 esr

00

028000 280000

800

224000 2406000 423000 228000 254000 260000

o4 ») 88200
pectral Angle Mapping] [Majority Filter] [M..  X558970.533079  YSS48475.587748  Z 11.000000

022000 03000 004200

Training Areas
Name

] wetland territory

wetland

redkiy brich wood

old pine

middle pine

listva 1

listv 2

cuiting down

1 couting down with bric

L] brichpine

[ Hrich wood
albertree

003000

Fig. 8. Thematic imagery Landsat 8 in SAGA

Result of decoding of satellite images
Landsat 8 by supervised classification in

04.06.2015
(north part) fegend
ash
acutifolia maple
field maple
european spr ace
regular oak
cutting down
ordinary pine
white acacia
aspen
black alder
white poplar

EONREROCHEN
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Result of decoding of satellite images Landsat 8
by supervised classification in 04.06.2015
(south part)

young pirl\'ée ﬂﬁ{‘é’m undergrowth
birch
ripe pine with dense undergrowth

alder

overgrown clearings
subory

mature pine

pine with birch impurities

modrina

hardwoaod felling

young pine with dense undergrowth
cutting down

CECONEEECOENED

R
\} SR
R
o o

v i § 15

a
Fig. 10. Using methods of supervised classification: a — minimum distance, b — spectral angle mapper

Plant communities of the nature national park "Slobozhanskiy"
(south part)

Plant communities of the territory nature i park " kiy" Scale 1: 10 000

(north part)
Scale 1: 10 000

ok grove
l pine forest
pine forest
‘4 ’ ] EEl holly maple [ orest vith hazelin the
e— thickets of maple undergrowth
- L P! [ forest vith hazel and B sphagnum bogs
o thickets of poplar lingonberry undergrowth
B rettle bushes thicket of acacia lime-maple subory thickets of young pine at the site of clearings
z 5 B thickess of B birch-sedge subory | thickets of oak and hazel in the place of
cutting down ickets of aspen - felling
B thickets of spruce european Bl birch undeveloped felling

a b
Fig. 11. Thematic imagery of plant communities in north part of NNP “Slobozhanskiy” (a) and south part (b)
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able. The small number of classes does not allow
more or less full coverage of the diversity of plant
communities. Therefore, the best results were ob-
tained with the allocation of 11 classes for the
southern part of the park and 8 classes — for the
north.

In ArcGis we processed Planet Scope. For ex-
ample, was researched area on the east of south part
of the national nature park “Slobozhanskiy” (Fig. 7).

Post-classification process

Post-classification processing consists of sever-
al stages. Our objects are landscape. That is why we
need methods of generalization for creating contours

(Fig. 12). The best results got by “Nearest Neigh-
bor”” methods.

Using methods: “Intersect” (intersect contours
of plant communities, forms of relief, geology and
soil structure — it is contour of landscape), “Dis-
solve” (combining repeating contour names into one
type) allowed to create unique landscape contours
for visual showing in map and database (Fig. 13).
This information was can used for landscape and
other type of monitoring within protected areas.

Conclusion and perspectives

Selection of indicative landscape objects de-
pends on the tasks assigned to the researchers. In

Fig. 12. Using two methods of generalization: Nearest Neighbor (a) and Majority (b)
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Fig. 13. Database of landscape structure

most cases, their definition depends on changes that
change the characteristics of the entire landscape
system and need regular monitoring, analysis and
forecasting of the situation. To isolate objects, we
formed a picture of images from those objects that
we can double out from satellite imagery data ac-

cording to the level of resolution and described the
results of "imagination".

The use of Sentinel-2 and Planet Scope space
images (13 optical channels, scanning intervals of 2-
3 days, up to 3 m resolution on terrain), which are
best suited for high-precision monitoring, and Planet
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Scope for small study areas have been experimental-  and fill the landscape features, but also to trace the

ly determined. changes of wetlands that should be indicators of
The necessity and possibility of using modern  monitoring are investigated.

space information not only to clarify the contours
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RECOGNITION OF INDICATIVE LANDSCAPE OBJECTS WITHIN PROTECTED AREAS

Formulation of the problem. In this article the author describes monitoring of landscape objects within
protected area. We created 'image of landscape' from remote sensing data. The developed methodology al-
lows to obtain remotely information about visual changes, to analyze and predict the further development of
landscapes of the facies level. It is difficult to investigate nature conservation areas at the facies level in areas
with plant diversity. Field methods are time-consuming and labor-intensive, but changes can occur frequent-
ly. We offer a methodology for identifying indicative landscape objects by creating an image and its visuali-
zation using high-resolution satellite imagery decoding Sentinel-2 (resolution 10 m) and Planet Scope (reso-
lution 3 m). This method with using satellite imagery of study makes it possible to gain access to the terrain
that is accessible in hard-to-reach places, namely in swampy areas, in dense forest impassable territories and
others.

The purpose of the article. The main goal is creating methodic for recognition indicative objects of
landscape within protected territories through the appearance of visual changes by the cameral method.

Materials and methods. We have improved the method of processing satellite images to identify indic-
ative objects of changes in landscapes at the facies level. We used the method of controlled classification to
obtain "a picture" of the landscape in office conditions, carried out an analysis of comparison on the ground
and identified objects of interest. Based on experiments we chosen supervised classification and methods for
different resolution of remote sensing data.

Results and scientific novelty. We have changed the traditional landscape study process and approach
in our work. We created a landscape rendering model and then carried out work directly on the ground, com-
paring the characteristics. this allows you to explore the territory at a distance, in hard-to-reach places and in
protected areas, which allows a person to analyze information at a distance, predict and take further measures
to preserve landscapes and individual objects.

Practical significance. Identification of indicative objects within protected areas allows monitoring
changes in landscapes, analyzing and taking measures to preserve them. Systematization of the entire analy-
sis during processing allows you to identify changes in time even in hard-to-reach regions and quickly re-

ceive information remotely. The analyzed data allow designing a successful combination of

the normal functioning of nature and human activity.
Keywords: remote sensing data, plant communities, landscape, indicative landscape objects, national
nature park.
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