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USING GIS FOR MONITORING LACUSTRINE ECOSYSTEM: A CASE
STUDY OF LAGUNA DE GALLOCANTA, SPAIN

Lemenkova P.A., GIS Researcher, Moscow, Russia.

Current research presents study of the hydrological characteristics in the
surroundings of the Laguna de Gallocanta (Spain) using remote sensing methods
and combination of two GIS: ArcGIS and Idrisi GIS. The methodology includes
following workflow: 1) selection of the multi-temporal Landsat images and
creating color composites; 2) Masking and overlaying study area out of the
whole image; 3) Calculation of the direction and length of stream flow in the
lake basin; 4) assessment of possible risks of floods and stability of coastal
slopes. The research has aim of hydrological assessment testing GIS tools for
environmental monitoring.

MOHUTOPHUHI' O3EPHBIX DKOCUCTEM METOJAMMU I'MC HA
INPUMEPE JIAT'YHBI JE TAJINIOKAHTA, UCITAHU S

Jlemenkona II.A., THC Cnenuaauct, .MockBa, Poccus.

PaGora mpencraBiser co0Oil OMNBIT HW3YYEHUS U MOACIUPOBAHUE
TUAPOJIOTHYECKUX XapaKTePUCTUK B OKpecTHocTsax JlaryHa-ge-I'ammokanta
(Mcnanus) ¢ uWCHoJIb30BaHWEM JaHHBIX JUCTAHIIMOHHOTO 30HAUPOBAHUS M
komOmHaruu [MIC: ArcGIS wu Idrisi. MeTtogomorusi BKJIIOYAeT CICTYIOITUE
paboTel 3Tambl 1) BEIOOp pa3sHOBpPEMEHHBIX CHUMKOB Landsat u cocraBieHme
IIBETHBIX KOMITO3UTOB; 2) BBIPE3aHUE HY)KHOTO paiiloHa METOJIOM MaCKHUPOBAHUS
U TIEPEKPHITHS;, 3) BHIYMCICHUE HANPABJICHUS W JUIMHBI BOJAOTOKOB B OacceiiHe
03epa; 4) olleHKa BO3MOXKHBIX PUCKOB HABOAHCHHA U YCTOMYHUBOCTH OEPETOBBIX
CKJIOHOB. Pabora wmMeeT 9KOJIOTO-THAPOJIOTHYECKYIO HAMpPaBICHHOCTh U
JIEeMOHCTpUpYeT TectupoBanue metonoB ['MIC mis meneit mpupogooXpaHHOTO
MOHHUTOPHHTA.

Four Landsat images with a spatial resolution of 30 m were used in this study.
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Fig.1. Color composites of the satellite images of the study area: laguna
de Gallocanta. From left to right: 1) Landsat MSS Earth SAT (channels 2-1-4),
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06/06/1976; 2) Landsat TM Earth SAT (channels 5-4-7), True colors, 14/04/87,;
3) Landsat TM (channels 2-4-7), 20/04/92; Landsat ETM+ (channels 2-4-7)
30/07/2000.

The images are presented by Landsat ETM+, MSS and TM scenes
acquired on years 1976, 1987, 1992 and 2000, respectively, with a cloud cover
of 0% (Fig.1). The images were georeferenced in ArcGIS and rectified to the
Grid Coordinate System using available vector layers.
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Fig. 2 osing DEM Eleaon Data in driiGIS

The georeferenced rectified image was then re-projected to the UTM
projection WGS84 datum. The combinations of various bands (channels 2-1-4,
5-4-7, and 2-4-7) were tested and visualized (Fig.1).Second step included
processing DEM (Digital Elevation Model) Data acquired by the SRTM
providing high quality elevation data (Fig.2). The pre-processing included
mosaicing images and cutting out study area.



F. 3. Pit roval using Idrisi GIS

Furthermore, the hydrologically conditioning the DEM was performed:
the elevations are modified in order to model flow directions. Modelling flow
direction and flow accumulation was performed on the conditioned DEM using
ArcGIS. The next step included extracting hydrologic features such as stream
directions, length and basin extents from a DEM. The pit removal tool was used
to remove error pits from a DEM (Fig.3). A pit is a sink, i.e. the lowest point of a
depression with no water outlet. The used method of removing pits is the
ArcGIS Fill tool which creates an adjusted DEM without depressions. The
mosaic of the images was done using overlay and subtract one raster image
using a mask of another (Fig.4).
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Fig. 4. Extracting necessary parts of th 1al Analysis.

Final step included calculations of the flow direction and flow length that
demonstrate the direction of flow out of each cell. Finally, using Basin function
all cells belonging to the watersheds of one or more target cells were calculated.

The results shown that area has sensitive hydrological settings which explains its
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prone to the environmental changes reported in various papers [1], [2], [3], [4].
The research demonstrated successful use of GIS for the purposes of
hydrological modeling in the environmental studies.

The research has been done at the University of Basel, Institute of
Geography using Swiss Government Excellence Scholarships for Foreign
Scholars & Artists. Special thanks goes to Prof. N. J. Kuhn for his technical
support during research.
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IKOJOI'MYECKAS OLNEHKA HIYMOBOI'O 3ATPA3ZHEHUSA
HNPUMATUCTPAJIBHBIX U MEXKMAT'UCTPAJIBHBIX
CEJIMTEBHBIX TEPPUTOPUI I'. HOBOUEPKACCKA

Jlyranckasa U.A., ®I'BOY BO HUMMU nmenu A.K. KopryHoBa
Hounckoit 'AY, HoBouepkacck, Poccust

N3noxensl  pe3ynbTaTbl  MCCICAOBAHMM IO OLEHKE  IIYMOBOTO
3arpsi3HEHUs1 cenuTeOHbIX Tepputopuii T. HoBodepkaccka, MoaBepraroImuxcs
BO3JICHCTBUIO  aBTOTPAHCHOPTHOrOo ImrymMa. Ha mnpumarucrpanpHbIX U
MEXMaruCTpaIbHbIX TEPPUTOPUSAX BBISBIECHBI 30HBI ITYMOBOT'O IUCKOM(pOpTAa.

ENVIRONMENTAL ASSESSMENT NOISE POLLUTION THE
RESIDENTIAL AREAS ALONG THE STREET AND BETWEEN THE
STREET OF NOVOCHERKASSK

Luganskaya I.A., FSBEE HO"NIMI" Donskoy state agrarian
universiti, Novocherkassk, Russia



