N

N
N

HAL

open science

Forest Monitoring Using Remote Sensing Data and
ILWIS GIS

Polina Lemenkova

» To cite this version:

Polina Lemenkova. Forest Monitoring Using Remote Sensing Data and ILWIS GIS. Recent
Research Directions in the XXI Century: Theory and Practice, Voronezh State University of
Forestry and Technologies n. a. G. Morozov VGLTU, Dec 2015, Voronezh, Russia. pp.346-350,

10.6084/m9.figshare.7210364 . hal-01974737

HAL Id: hal-01974737
https://hal.science/hal-01974737
Submitted on 11 Jan 2019

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépot et a la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche francais ou étrangers, des laboratoires
publics ou privés.

Distributed under a Creative Commons CCO - Public Domain Dedication 4.0 International License


https://hal.science/hal-01974737
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/
https://hal.archives-ouvertes.fr

YK 528.9
MOHUTOPUHI' COBPEMEHHOI'O COCTOsSAHUS JECOB 110
MATEPUAJIAM JUCTAHIIMOHHOTI'O 3S0OHANPOBAHUA U ILWIS TTUC
FOREST MONITORING USING REMOTE SENSING DATA AND ILWIS GIS
JlemenkoBa II.A., acniupaHnr,
KapnoB yHuBepcurer,
NHCTUTYT 3KOJTOTUYECKHUX UCCIEIOBAaHUMN
r. [Ipara, Yexus
DOI: 10.12737/16504

AnnoTtanms: Pabota ornleHuBaeT U3MEHEHHsI B TUIIAX PACTUTEIHLHOTO TOKPOBa
poccuiickoro CeBepa B TEUEHHE MOCIEIHUX JIBYX NECATUICTUN. Pe3ynbraThl npoBe-
JICHHOW KJIacCU(UKAIMK CIYTHUKOBBIX CHUMKOH ITOKa3bIBAIOT DKOJIOTHYECKHE ac-
MEKThl M3MEHEHUS JIECOTYHIPOBBIX JKOCHCTEM. TeXHWYecKH, 0OpaboTKa TaHHBIX
osu1a BeimosHeHa B [10 I'MC ILWIS, ¢ ucnonb3zoBaHneM METOI0B AemU(pprupoBaHUs
¥ KOHTPOJUpyeMoi Kiaccudukanuu. Pe3ynbTaThl O3BOJISIOT BBISIBUTH U3MEHEHUS B
TUNAX ¥ pacrlpee]ICHHH PACTUTEIILHOTO MTOKPOBA.

Summary: This paper focuses on the assessment of the changes in land cover
types in Yamal peninsula over the past two decades, which shows local environmen-
tal aspects of the climate change in North. Technically, the data processing was per-
formed in ILWIS GIS, using semi-automated methods of image interpretation and
supervised classification. The results of the classification analysis enable to identify
changes in land cover types and their distribution in Yamal.

Keywords: I'IC, pactutenbHbIl TOKPOB, CIyTHUKOBBIE CHUMKH
Kuarwuesbie cioBa: GIS, Vegetation Cover, Remote Sensing Data

Changes in the land cover types in the Russian North are caused by various
reasons. These include multiple ecological and social factors, such as permafrost de-
gradation, reindeer grazing and gas-field development, as well as overall climate and
environmental changes [6]. The research area is geographically located on the north-
western part of Yamal, West Siberia. The physical-geographical setting of the re-
search area naturally defines its environmental conditions. Geomorphology of Yamal
is flat homogeneous land with maximal elevations lower than 90 m [6]. The lowland
region creates ideal conditions for the world’s largest contiguous high-latitude wet-
land system, which covers in total 900,000 km* of peatlands [4].
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Several approaches of supervised classification have been described previously
[2], [3]. They report various methods of image classification, from which the most
well-known are Maximum Likelihood Classifier and Nearest Distance Classifier. The
Maximum Likelihood Classifier is one of the most used, due to its easy and intuitive
logical methodology, ease of application and simplicity [1]. Besides, the Maximum
Likelihood Classifier enables to receive the most homogenous classes in the classifi-
cation results, comparing to other methods [5]. The research methods used in this
work consist in application of the remote sensing and GIS tools for land cover stu-
dies. These include supervised classification, performed through the identification of
land cover types, based on spectral reflectance properties of the pixel DNs, visually
interpreted on the Landsat scenes. The ILWIS GIS, open source software, provides
tools for satellite imagery processing, spatial analysis and GIS mapping.
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Fig.1 — Histogram for supervised classification of the AOI, Landsat TM, 1988

According to these classes, the training pixels, which belong to each class and
have similar spectral values, were selected as representative examples for each of
these land cover classes, respectively. The supervised classification of the multi-
spectral imagery has been performed using “classify” operator applied on three Land-
sat scenes: Landsat TM, 1988, TM, 2011, and Landsat ETM+, 2001. The classifica-
tion process included following steps. First, the models of the classes were defined by
creating a "sample set" in ILWIS menu. In the sample set we created classes, each of
them represents land cover and vegetation classes, presented in the research area.
These are the following ones: 1) shrub tundra, 2) willows, 3) tall willows, 4) short
shrub tundra, 5) sparse short shrub tundra, 6) dry grass heath, 7) sedge grass tundra,
8) dry short shrub tundra, 9) dry short shrub-sedge tundra, 10) wet peatland, 11) peat-
land (sphagnum).
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Fig.2 — Histogram for supervised classification of the AOI, Landsat TM, 2011

Also separated classes were created for 12) active infrastructure (buildings and
main road network), as well as for 13) sand quarries, 14) water (separated subclasses
for lakes and ocean). In totally, 14 classes were defined. These pixels have contrasting
colors, visually visible and distinguishable on the image, and therefore serve as training
areas for all these classes, mentioned above. A created Sample Set has a reference to
the set of Landsat bands (1-7), which are needed to create sample statistics. After as-
signing pixel sets, a raster polygon map was automatically created. It contained sample
pixels, their location and legend, i.e. names of the classes allocated to pixels.

Easy interpretation of the image strongly depends on the optimal color compo-
site map. Therefore, to choose proper combination of bands we used interactive color
composite using “Map List as Color Composite” function in ILWIS menu, which
enabled to interactively configure combination of bands and to change various im-
ages in order to achieve the optimal visualization of the color composite. The combi-
nations of RGB menu and HSI (Hue, Saturation and Intensity bands) and YMC (Yel-
low, Magenta, and Cyan) were also tried out. Finally, the band combination of 5-2-1
was accepted. The second step consisted of actual supervised classification. During
the research work Landsat imagery has proved to be useful spatial resource for land
cover studies in the North. Current research was made using ILWIS GIS spatial anal-
ysis tools and supervised classification of Landsat satellite scenes.
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Land Cover Types in Bovanenkovo Region, Yamal Peninsula: 1988.
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Fig.3 — Landsat TM based classified image: land cover classes, Yamal, 1988.

Detected variations in land cover types can indicate environmental changes in
the northern landscapes in Yamal Peninsula.
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OCOBEHHOCTHU ONPEAEJEHUSA I''TABHOI'O KPUTEPUSA
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AHHOTaL[I/IH: B pa60Te pacCMaTpUuBaArOTCA 3a/lavu, CBA3aHHBIC C OIITHMAJIbHBIM

BBIOOPOM  yNPaBISIEMBIX MMapaMETPOB TEXHOJOTUYECKUX CHUCTEM JEPEBOOOPAOOTKH.
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