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RECOGNITION OF INDICATIVE LANDSCAPE OBJECTS WITHIN PROTECTED AREAS 

 
А. Ю. Овчаренко. ВИЯВЛЕННЯ ІНДИКАТИВНИХ ЛАНДШАФТНИХ ОБ’ЄКТІВ В МЕЖАХ ПРИРОДООХОРОН-

НИХ ТЕРИТОРІЙ. Робота присвячена ідентифікації ландшафтних об’єктів (рослинні угруповання та водні об’єкти), які 

змінюються впродовж часу і впливають на структуру ландшафтних комплексів. Територія дослідження знаходиться в 

межах природоохоронної зони, тому важливим аспектом виявлення індикаторів зміни ландшафтів рівня фацій є дистан-

ційні методи дослідження. Створення образу ландшафтної мозаїки за допомогою космічних знімків Sentinel-2, Planet Scope, 

Landsat 8 дозволяє укласти карту-гіпотезу, сформувати базу даних та проаналізувати образ, який створений дистанційно. 

Автором було уточнено методику укладання ландшафтної карти та виявлення індикативних об’єктів і проведено експери-

ментальні роботи щодо вибору даних космічних знімків та інструментарію обробки. Обробка даних космічних знімків дає 

можливість аналізувати важкодоступні території, наприклад ті, що знаходяться в зоні підвищеної охорони чи райони в 

містах боліт, густих лісів, гір і т. д. У процесі укладання методичних аспектів було використано і апробовано декілька 

методів класифікації космічних знімків: використовували автоматичну і ручну обробку. Зокрема, кращі результати отри-

мані методом контрольованої класифікації. Вибір космічних знімків і його просторового розширення залежить від задач, 

поставлених перед дослідником, площі території, характеру різноманітності об’єктів та наявність можливостей покупки 

чи відкритого використання даних. Вибір індикаторів значно залежить від технічної обробки даних, візуального та про-

грамного аналізу окремої території. Для природоохоронних території важливо враховувати специфіку місцевості та хара-

ктер змінності образу ландшафтів під впливом природних та антропогенних факторів (так як природоохоронні території 

зазнають вплив від господарської діяльності людини і створенні як природні резервати екосистем та їх окремих компонен-

тів). Виявлення індикаторів дозволяє проаналізувати, спрогнозувати ситуацію в межах природоохоронної місцевості та 

вжити заходів для збереження ландшафтів. 

Ключові слова: дані космічних знімків, рослинні угруповання, ландшафт, індикативні ландшафтні об’єкти, націона-

льний природний парк. 

А. Ю. Овчаренко. ВЫЯВЛЕНИЕ ИНДИКАТИВНОГО ЛАНДШАФТНЫХ ОБЪЕКТОВ В ПРЕДЕЛАХ ПРИРОДО-

ОХРАННЫХ ТЕРРИТОРИЙ. Работа посвящена идентификации ландшафтных объектов (растительные сообщества и 

водные объекты), которые изменяются в течение времени и влияют на структуру ландшафтных комплексов. Территория 

исследования находится в пределах природоохранной зоны, поэтому важным аспектом выявления индикаторов изменения 

ландшафтов уровня фаций является дистанционные методы исследования. Создание образа ландшафтной мозаики с по-

мощью космических снимков Sentinel-2, Planet Scope, Landsat-8 позволяет составить карту-гипотезу, сформировать базу 

данных и проанализировать образ, созданный дистанционно. Автором была сформирована методика составления ландша-

фтной карты, выявления индикативных объектов и проведены экспериментальные работы с помощью выбора конкретных 

данных космических снимков и инструментария обработки. Обработка данных космических снимков дает возможность 

анализировать труднодоступные территории, например те, что находятся в зоне повышенной охраны или районы в горо-

дах болот, густых лесов, гор и т. д. В процессе составления методических аспектов были использованы и апробированы 

несколько методов классификации космических снимков: использовали автоматическую и ручную обработку. В частности, 

лучшие результаты получены методом контролируемой классификации. Выбор космических снимков и его пространствен-

ного расширения зависит от задач, поставленных перед исследователем, площади территории, характера разнообразия 

объектов и наличие возможностей покупки или открытого использования данных. Выбор индикаторов значительно зави-

сит от технической обработки данных, визуального и программного анализа отдельной территории. Для природоохранных 

территории важно учитывать специфику местности и характер изменчивости образа ландшафтов под влиянием природ-

ных и антропогенных факторов (так как на природоохранные территории влияет хозяйственная деятельность человека и 

они созданы как природные резерваты экосистем и их отдельных компонентов). Выявление индикаторов позволяет про-

анализировать, спрогнозировать ситуацию в пределах природоохранной территории и принять меры для сохранения ланд-

шафтов. 

Ключевые слова: данные космических снимков, растительные сообщества, ландшафт, индикативные ландшафтные 

объекты, национальный природный парк. 

 

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. I., 

Glushenkov O. I., 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 

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),  

 
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),  

 

 
Fig. 2. Thematic imagery of reconnaissance (created with students) 
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geomorphology (geology) (Fig. 3). 

Classification as method of identify indica-

tive objects  

In the process of our research we were identify-

ing «differently surface». There are counters of plant 

communities, open areas with sand, waterbodies. 

We used different methods of classification. Image 

classification refers to the task of extracting infor-

mation classes from a multiband raster image. 

The resulting raster from image classification 

 

 
a 
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с 

Fig. 3. Thematic maps: a – forms of relief, b – geomorphology, c – 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 

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).  

 

Fig. 4. Standard types of classification 

 

Table 1 

№ 

diapasons 
Spectral intervals (mkm) Objects, that are indicated Objects, that aren`t indicated 

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 

 

 

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- 
 

 
Fig. 6. Creating thematic imagery in QGis 

 

     
a                                                                    b 

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

 

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 

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- 

 

 

Fig. 8. Thematic imagery Landsat 8 in SAGA 

 

a  
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b  

Fig. 9. Results of decoding of satellite images Landsat 8 in SAGA: a – north part, b – south part 
 

a          b  

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

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 (а) and Majority (b) 

 

 

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-

ly determined. 

The necessity and possibility of using modern 

space information not only to clarify the contours 

and fill the landscape features, but also to trace the 

changes of wetlands that should be indicators of 

monitoring are investigated. 
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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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