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ɺʩʦʦʪʚʝʪʩʪʚʠʠʩʦʩʪʘʪʴʝʡ65 ɺʦʜʥʦʛʦʢʦʜʝʢʩʘʈʌʚʦʜʦʦʭʨʘʥʥʳʤʠʟʦʥʘʤʠ

ʷʚʣʷʶʪʩʷʪʝʨʨʠʪʦʨʠʠ,ʢʦʪʦʨʳʝʧʨʠʤʳʢʘʶʪʢʙʝʨʝʛʦʚʦʡʣʠʥʠʠ(ʛʨʘʥʠʮʘʤ

ʚʦʜʥʦʛʦʦʙʲʝʢʪʘ)ʤʦʨʝʡ,ʨʝʢ,ʨʫʯʴʝʚ,ʢʘʥʘʣʦʚ,ʦʟʝʨ,ʚʦʜʦʭʨʘʥʠʣʠʱʠʥʘ

ʢʦʪʦʨʳʭʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷʩʧʝʮʠʘʣʴʥʳʡʨʝʞʠʤʦʩʫʱʝʩʪʚʣʝʥʠʷʭʦʟʷʡʩʪʚʝʥʥʦʡʠ

ʠʥʦʡʜʝʷʪʝʣʴʥʦʩʪʠʚʮʝʣʷʭʧʨʝʜʦʪʚʨʘʱʝʥʠʷʟʘʛʨʷʟʥʝʥʠʷ,ʟʘʩʦʨʝʥʠʷ,ʟʘʠʣʝʥʠʷ

ʫʢʘʟʘʥʥʳʭʚʦʜʥʳʭʦʙʲʝʢʪʦʚʠʠʩʪʦʱʝʥʠʷʠʭʚʦʜ,ʘʪʘʢʞʝʩʦʭʨʘʥʝʥʠʷʩʨʝʜʳ

ʦʙʠʪʘʥʠʷʚʦʜʥʳʭʙʠʦʣʦʛʠʯʝʩʢʠʭʨʝʩʫʨʩʦʚʠʜʨʫʛʠʭʦʙʲʝʢʪʦʚʞʠʚʦʪʥʦʛʦʠ

ʨʘʩʪʠʪʝʣʴʥʦʛʦʤʠʨʘ(ɺʦʜʥʳʡʢʦʜʝʢʩ.., 2006).

Water Protection Zone
(definition) 

In accordance with paragraph 65 of the Water Code of the Russian

Federation, water protection zones(WPZ) are the territories adjacent to

the shorelines (of rivers, streams, canals, lakes, water reservoirs) and

where a specialregime for economicand other activities is established,in

order to prevent pollution, clogging, siltation of thesewater bodiesand

the depletion of their waters,aswell asto preservethe habitat of aquatic

biological resourcesand other objectsof flora and fauna



Aims of the study

Theaim of this studywastheassessmentof the

composition,spatialdistribution,andthecondition

of plant communities,as well as the impact of

human activities on plant communities in the

tundrain river valleysat thewaterprotectionzone

territories,of waterbodieslocatedin the northern

partof theNenetsAutonomousDistrict (NAO).

ÁDiversity of plant cover in water protection zones

ÁSpatial distribution of lifeforms and different types of 

tundra plant communities

ÁCurrent plant cover condition estimation, and the 

estimation of human impact (2015-2016)



1.Amderma settlement vicinage:
-Amderma river

-Krestovaya river 

-Srednyayariver

- BolshoeTointo lake

- Amdermatane river

- Paimoyakhariver

2. Licensed oil depositsite 

named after R. Trebsô (vicinage):
-Pyartsor-yaga river

-Varkniv -yaga

-Kharayunko river

-Nyandangosye river

-Malaya siropenzya river

-Bez nazvaniya river

Study Areas

3. Karataika settlement vicinage
- Yangarey river
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Methods and Algorithms

Imagery used:

1. WorldView -1 WV60 (panchromatic, 0,5m)

2. WorldView -2 WV2 (pan; multispectral, 8 bands ïVIS-

SWIR  (NIR2), 0,5m

3. Sentinel-2A  MSI (pan; multispectral, 13 bands ïVIS-

SWIR, 10, 20, 60m), free access

4. Landsat 8 OLI (pan; multispectral, 8 bands - VIS-SWIR, 

pan, 15-30m), free access

WorldView -2

WorldView -1

Landsat-8 Sentinel-2A

I. Aerial 

II. Spaceborn



Supervised classification

Methods and Algorithms

Flow chart diagram

Classification by feature 
(Simple Band Math Indices)

Land Cover Classification

Build-up 

index

NDBI= (SWIR-

NIR)/(SWIR+NIR)

Water index

MNDWI =
(GR-SWIR)/

(GR+SWIR)

Vegetation indices

NDVI = (NIR-RED)/ 

(NIR+RED)

WDVI = NIR-g*red

Image preprocessing

Plant communitiesô spectral 

signatures

Other spectral 

signatures

Plant cover maps

Vegetation index 

classification by 

value

Field databased

threshold value

definition

Training samples, based on 

-field plant communitiesô descriptions;

- Aerial photo survey

- Field reference point network for non-

vegetation features

Single feature extraction

Validation of maps



Methods and Algorithms

Important features of plant communities to describe 

in the field:

Choice of the pattern squares:

-Homogeneity of plant cover to establish the permanent pattern squares/profiles

- Precise geo-referencing of the pattern squares (byGPS).

- Background, and transformed plant cover

Descriptions:

- Community type (e.g. Shrub/grassland/mosses/lichens, etc.)

- Precise description of pattern square position related to reference points, photo

- List of the species, present at the pattern square

- Phenologicalphase of dominant and subdominant species, stem height

- Projective cover of dominant species, and other species which give P>5-10%

- Damage (present/absent) of the certain plant community, indication of 

possible matters of damage.



Reference point network



Original multispectral image


