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KYJIOHOMETPUS) U Apyrue Metoisl. boibinoe KoIMuecTBO 4acoB J1aOOpaTOPHBIX pa-
60t (70% oT o0miero KoJu4ecTBa YacOB OTBEACHHBIX HAa M3yYEHHUE IUCLUIUIMHBI),
MO3BOJIAIOT CTYJIEHTAaM Ha MPAKTHKE CAMOCTOSITENIbHO U3YyYUTh OCHOBHBIE COBPEMEH-
HbI€ AHAJIUTUYECKUE METO/bl. 3JHAUUTEIbHOE BHHUMAHUE YICNACTCA pPaJIuOXUMHUYe-
CKOMY aHaJlu3y MPUPOJHBIX OOBEKTOB, YTO CBSI3aHO C 3arpsA3HEHHUEM OKPY’KaroIlen
CpeIbl €CTECTBEHHBIMH W UCKYCCTBEHHBIMH paAHOHYKIHIaMu. [loaTomy B gaHHOM
Kypce MpeayCMOTPEHbI pabOThl MO U3YUYCHHUIO METOIOB JO3MMETPUIECKOTO KOHTPO-
ns. JlaGopaTopHblli NPaKTUKyM Kypca «AHAJIUTHUYECKHME METOJABl B T'€03KOJOTUN»
MPEJICTaBJIEH CAEAYIOMMMU PACYETHO-aHATUTUYECKUMHU 3aHITHSIMMU:

— B3BEILIMBAHNE HA BECaX Pa3jIUYHbIX TUIIOB;

— MeToAb! (PUIBTPOBAHUS PACTBOPOB;

— TUTPUMETPUYECKUI METOJ ONpeAesIeHNus O0IIeH MIEeTOYHOCTH U KapOoHATHOU
KECTKOCTHU BOJBL;

— CHEeKTPO(HOTOMETPHUUECKHUI METO ONpe/IeTICHIs KOHIICHTPAIIMHU BEIIECTBA,

— (OTOMETPUYECKUN METOJ ONpEEICHHUs] HUTPUTOB C HMCIOIH30BAHUEM pEaK-
tuBa ['pucca;

— u3Mepenne pH pacTBopa MOTEHIIMOMETPHUECKHM METOI0M;

— OLIEHKa paJuallMiOHHON OOCTaHOBKHM B MOMEILEHUAX U Ha OTKPHITOM BO3JlyXe€
JIO3UMETPUYECKUMU METOJaMHU.

B pamkax ocBOeHMSI KaXJOro pacyeTHO-aHAIIUTUYECKOTO 3aHATUS CTYACHTHI
CBOOOIHO OPUEHTHUPYIOTCS B COBPEMEHHBIX METOAaX (PU3NKO-XMMHUECKOr0 aHallu3a,
MOTYT BBIOMPATH almapaTrypy B COOTBETCTBHH C TUIIOM 00pa3iia, 00JacThI0 IPUMEHE-
HUsl, TpeOyeMOil YyBCTBUTEIBHOCTHIO U TOYHOCTHIO, UCIIOIb30BATh METOJIbI KOJIUYe-
CTBEHHOTO OIPEAENCHUSI KOHIIEHTPAIIMA Pa3IMYHBIX BEIIECTB W MPUMEHSTH TOJY-
YCHHBIC 3HAHUS HA MPAKTUKE JJI PEIICHUS Pa3IMYHBIX MPUKIATHBIX T€03KOIOTHYe-
CKHX ITpoOJIeM.

COST-EFFECTIVE RASTER IMAGE PROCESSING FOR
GEOECOLOGICAL ANALYSIS USING «ISOCLUST» CLASSIFIER: A
CASE STUDY OF ESTONIAN LANDSCAPES

Lemenkova P.
Charles University in Prague, Praha, Czech Republic

The goal of the study is to perform comparative analysis of image processing
methods, enabled by means of IDRISI GIS software. The purpose has two aims. First,
a spatial analysis of land cover types in the coastal landscapes of western Estonia,
Pérnu area, at two various temporal dates. Second, an overview of the technical me-
thods of IDRISI GIS enabling to evaluate image processing. The main research me-
thod consists in classification of satellite images for resulting geoecological mapping
of landscapes. The ISOCLUST classification enabled to create multi-spatiotemporal
thematic maps of Parnu area (fig. 1). The research method is based on the spatiotem-
poral analysis of the geospatial data, performed by means of GIS tools and remote
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sensing data. The images were downloaded from the Earth Science Data Interface,
Global Land Cover Facility. The Landsat TM imagery include scenes of June 2006
and June 1992. Both images cover summer months, thus enabling vegetation cover-
age to be easily recognized.

Land cover types in 1992: results of classification of Landsat TM 1992 Land cover types in 2006: results of the classification of Landsat TM 2006
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Figure 1. Landscapes of western Estonia in 1992 and 2006.
The results of classification

Raster layers were used in IDRISI GIS, as it is raster-oriented program. The
main ground truth data available in the current research included CORINE thematic
layers as a basic map. It shows various land cover types and vegetation coverage ac-
cording to the CORINE («Coordination of information on the environment») Euro-
pean classification: http://www.eea.europa.eu/publications/CORO0-landcover. Various
existing and approbated methodological approaches exist on land cover mapping us-
ing remotelysensed data, in particular Landsat TM and GIS mapping techniques (e.g.,
[1], [2], [3]).

Workflow and research outcomes from these and other studies focusing on the
same problem of Landsat TM based mapping, were considered methodologically. Im-
age classification was performed using available tools of geospatial processing. Ras-
ter data fig.1: Landscapes of western Estonia in 1992 and 2006. The results of classi-
fication.from the CORINE project were integrated with Landsat TM images using
import function of IDRISI GIS tools, in order to enable overlay of land cove types in
the selected landscapes. The Landsat TM data were imported to IDRISI from Geo-
TIFF format to format «.rst», which was executed using import function «Data Pro-
vider Format import». As each Landsat TM scene is a multispectral image with sev-
eral spectral bands, each band was visualized as a separate image. Afterwords, the
images were composed using Color Composite function. The next step includes ap-
plication of chosen classification method of ISOCLUST approach towards images
processing. ISOCLUST classifier technique means «lterative Self Organizing
CLUSTering». It is based on the histogram peak selection technique (fig. 2).
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Figure 2. Hystograms of ISOCLUST classification

The analysis of spectral reflections strongly depends on the local inner features
of the surface: texture, structure, color, etc. Information on spectral signatures in re-
ceived by the satellite sensors and recorded on the Landsat TM. This information is
used for the image classification. Using individual characteristics of objects, derived
from the multispectral Landsat TM bands, the information from the image was ex-
tracted, analyzed and used for the classification. Since there are 16 classes typical for
the land cover types in the study areas, according to CORINE, the pre-def ined num-
ber of classes for ISOCLUST classifier was 16. Using individual characteristics of
objects, derived from the multispectral Landsat TM bands, information from the im-
ages was extracted, analyzed and used for land classification. Comparing both im-
ages, changes in landscape patterns on 1992 and 2006 can be noticed. It is shown
(fig.1, 2) that between 1992 and 2006 there are changes in land cover types in se-
lected Estonian landscapes. In 2006 the urban area is larger than in 1992 (class «3»
on the histogram). This can be explained by various reasons, e.g. intensive suburba-
nization in the touristic zone of Baltic Sea, and increase of summer cottage («dachay)
construction on the coasts which increased settled areas.
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