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●●GIS aGIS andnd Remote sensing in Remote sensing in geologgeologyy
course outlinecourse outline

●● Introduction to Introduction to GeoinformationGeoinformation
systems (GIS) and Remote sensing systems (GIS) and Remote sensing 
(RS)(RS)

●● Remote sensing Remote sensing –– basic principlesbasic principles

●● Radar images and applicationsRadar images and applications

●● Image analysisImage analysis

●● Image interpretationImage interpretation

●● Case studiesCase studies



GIS combines 

various information 

on the area of 

interest and thus 

GeoinformationGeoinformation systems (GIS)systems (GIS)

interest and thus 

enables to better 

insight/

understanding of the 

site



DDatata ta typypeses

●● VeVecctortor

●● RastRasteerr ((gridgrid))

●● Text aText andnd spreadsheetspreadsheet

●● Pictures … any database Pictures … any database 
datadatadatadata



RastRasteer r datadata

●● Cell Cell –– basic object and geometric basic object and geometric 
elementelement

●● 2D 2D pixel (picture x element)pixel (picture x element)

●● 3D 3D voxel (volume x element)voxel (volume x element)

●● Important is spatial resolution (cell Important is spatial resolution (cell 
size)size)

●● TopologTopology is simple y is simple (4(4//8 8 neighbour neighbour 
cellscells))





RastRasteer r datadata

●● Spatial resolutionSpatial resolution



VeVectctoror plus/minusplus/minus

●● good presentation of good presentation of 
featuresfeatures

●● compact datacompact data

●● more complex data more complex data 
structurestructure

●● complexity of complexity of 
calculations of analytic calculations of analytic 

Advantages Disadvantages

●● good quality graphic good quality graphic 
representationrepresentation

●● operations using operations using 
topologtopologyy

●● small data volumesmall data volume

●● accurate geometric accurate geometric 
transformations (map transformations (map 
projections)projections)

calculations of analytic calculations of analytic 
operationsoperations

●● not suitable for not suitable for 
continuous surfacescontinuous surfaces

●● high software high software 
requirementsrequirements



RasterRaster plus/minusplus/minus

●● simple data structuresimple data structure

●● easy combination with easy combination with 
other data (remotely other data (remotely 
sensed data sensed data –– images, images, 

●● high data volumeshigh data volumes

●● inaccurate inaccurate 
calculations of length calculations of length 
and areaand area

Advantages Disadvantages

sensed data sensed data –– images, images, 
digital elevation models digital elevation models 
(DEMs))(DEMs))

●● easy calculations of easy calculations of 
analytic operationsanalytic operations

●● relatively low relatively low 
software requirementssoftware requirements

and areaand area

●● lower quality of lower quality of 
graphic outputsgraphic outputs

●● low level of topologylow level of topology

●● inaccurate geometric inaccurate geometric 
transformations (map transformations (map 
projections)projections)



Vector

100 m raster

10 m raster



RS RS –– Remote sensingRemote sensing

� images – raster data

� airborne, satellite, other

� panchromatic, colour – visible 
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� panchromatic, colour – visible 

range (VIS), very near infrared 

(VNIR), short wave IR (SWIR), 

thermal IR (TIR), radar -

microvawe

� analog vs. digital - GIS



Magnetism
Gravity
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The depth of penetration of geophysical The depth of penetration of geophysical 
sensorssensors
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11/5/2015 20snímek Landsat TM 531 RGB, Mongolský Altaj



11/5/2015 21Snímek TM 531 Chandiman Uul s dekorelačním roztažením histogramu



Landsat TM 753
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Landsat TM 5-7
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Burkart and Self, 1985

DMR Radar 90m
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DMR Radar 90m
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DMR Radar 25m
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17.8.2002
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17.8.2002
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17.8.2002
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