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Á /ƻƴǎŜŎǳǘƛǾŜ ŎƻǳǊǎŜǎ ŀƴŘ ƭŜŎǘǳǊŜǎΣ ƘƻǿŜǾŜǊΧ

Á Heterogeneous student body in the MSc courses ςǎǘǳŘŜƴǘǎΧ

Á Χ ŦǊƻƳ ŘƛŦŦŜǊŜƴǘ ǳƴƛǾŜǊǎƛǘƛŜǎ

Á Χ ŦǊƻƳ ŘƛŦŦŜǊŜƴǘ ǎǘǳŘȅ ŎƻǳǊǎŜǎ

Á Χ ǿƛǘƘ ŘƛŦŦŜǊŜƴǘ ƭŜǾŜƭǎ ƻŦ ƪƴƻǿ-how

Á Geomatics MSc lecture 

Ą Basic lecture in advanced RS & geospatial data analysis

Ą followed by advanced courses for deepening of theoretical and practical    

knowledge in RS and spectral measurements within different fields

Background
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AdvancedRemote SensingMSccourses
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Á Teaching of in-depth theoretical knowledge

Á Training in literature search and handling

Á Going through the whole chain from data search 

and acquisition to data analysis and 

interpretation using one thematic example

Á Advanced skills in instrument handling, data 

processing and analytics

Ą Preparation of the students for the needs 

of the labour market

Aimsof the advancedRS courses

Data acquisition

Data pre-processing

Image enhancement

Data analysis

Post-processing
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Á Each year different topics associated to the department´s research projects 

Á Number of students ~10-15

Á Teamwork in small groups of 3-5 students Ą involvement of students with 
different background and different levels of expertise/experience

Á hƴƭȅ ŦŜǿ άŎƭŀǎǎƛŎŀƭέ ƭŜŎǘǳǊŜǎ

Á Focus on practical work

Á Students working independently

Á Presentations of the students ςintermediate and final results

Á Final report (in groups)

Á Use of free and commercial data (Sentinel data, Landsat data, WorldView, etc.)

Á ¦ǎŜ ƻŦ ŦǊŜŜ ŀƴŘ ŎƻƳƳŜǊŎƛŀƭ ǎƻŦǘǿŀǊŜ όwΣ vDL{Σ 9w5!{ LƳŀƎƛƴŜΣ 9{wL {ǳƛǘŜΣ Χύ 
Ą see the list of free and commercial software!

Á Training in modern field and laboratory methods

Didacticapproach
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Á Change detection of post mining landscapes in Central Germany

Á Assessing different vegetation units and their phenology in Israel

Á Spectral analysis of floodplain vegetation for vegetation stress

Á Spectral analysis of invasive plant species in Germany

Á Spectral analysis and spatial mapping of laterites in Burkina Faso

Á Mapping mining and industrial dump sites in Central Germany

Á Mapping and monitoring crops

Á Χ

Overview of thematic topics in the last year´s courses
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Example: Assessingchangesin post-mining landscapes

Exploration

ωPrimary and secondary 
όάƳŀƴ ƳŀŘŜάύ ŘŜǇƻǎƛǘǎ

ωQuali- and quantitative 
assessment of the raw 
material inventory

Active mining

ωMonitoring of ongoing 
mining activities

ωMapping the spatial 
extend of mining areas, 
assessing potentiality

Reclamation

ωMonitoring of bio- and 
geochemicalprocesses

ωObservation of mining
lakesand hydrochemical
parameters

Landsat imagery  courtesy of the U.S. Geological Survey, Photos © RSC 
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Background:
Á Former lignite mining in Central Germany
Á Flooding of open pit mines by ground-

water rise or artificial water discharge
Á Acid Mine Drainage due to sulfides in 

ore/ burden & other phenomena 

Remote sensing key objectives:
Á Multitemporal assessment of different 

flooding stages and other changes in LU

Central German open cast lignite mining area

Example: Assessingchangesin post-mining landscapes

Photos © RSC, Figure © Götze 2005
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Aim: Multi-temporal analysisof the developmentof the postmining
landscapesouthto Leipzig usingsatellitedata

Example: 
Zwenkau open pit

Landsat data courtesy of the U.S. Geological Survey 

Landsat data courtesy of the U.S. Geological Survey 

Landsat data courtesy of the U.S. Geological Survey 

Example: Assessingchangesin post-mining landscapes

2014 1999

2014
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Startingexercise: understandingsatellite characteristics

Á Different sensorsand plattforms

Á Different resolutions(spatial, spectral, temporal)

Example: Assessingchangesin post-mining landscapes

EMS and sensor characteristics
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Providing knowledgeon where and how to acquiresatellite data:

Sentinel data:

üCopernicus Open Access Hub

Landsatarchivesand other data:

üUSGS Earth Explorer, USGS Glovis, LandsatLookViewer

ASTER data

üASTER FDS DAR system/ASTER/PalsarUnified Search

WorldView1-3 and other data
üDigital GlobeImage Finder

Example: Assessingchangesin post-mining landscapes
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L7 17.07.2013

Landsat imagery  courtesy of the U.S. Geological Survey 

Example: Assessingchangesin post-mining landscapes

L7 02.08.2013 (no SLC)

Discussionof the data quality and

crucialissuesfor selectingdata:

Á Definition of the area
Á Acquisition data
Á Sensor type
Á Cloud cover
Á Vegetation cover& phenology
Á Meteorologicalaspects
Á Day/Night
Á specificdata-relatedissues, e.g. the

Landsat-7-SLC-Off-problem
Á Χ
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Providing in-depth know-how on radiometric/atmosphericcorrections

From: http:// remote-sensing.net/

Path of rays in the atmosphere

Example: Assessingchangesin post-mining landscapes

Atmospheric correction in the FLAASH module
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Landsat imagery  courtesy of the U.S. Geological Survey 

Calculatingdifferent 
water indices

Extractingwater areasby
thresholding

Example: Assessingchangesin post-mining landscapes
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Results:
Á Specificwater areasfor eachyearand per water index
Á Resultsarecomparedamongeachother with availablereferenceinformation

Example: Assessingchangesin post-mining landscapes
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Changesof the water areaof the Zwenkau 
lakeaccordingto WaLMaindex

Changesof the vegetatedareain the
Zwenkau pit accordingto NDVI
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(RapidEyeimage, Resa project no. 597)

Negev

Á Heterogenouslandscape
Á Long Term EcologicalResearch Site
Á ExpEEREcosystemResearch
Á Different vegetationtypeswith differingphenology

Israel

Jerusalem

Tel Aviv

(modifiedBingmaps,)

Example: Assessingvegetationphenologyin Israel
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Annual vegetation

Á Annual & perennialvegetation, biolog. crusts

Á Large varietyand heterogenityin spatial

distributionand coverdensity

Á Sensitive responseto precipitation

Aim: 

Remote assessmentof the phenologyof the
different vegetationunitswithin the LTER site

Perennialvegetation Biological crusts

Example: Assessingvegetationphenologyin Israel

(RapidEyeimage, Resa project no. 597, Photos: © RSC)
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(after Karnieli, 2003)

(Photos: Elste, 20.02/03.2013)

Example: Assessingvegetationphenologyin Israel

Biological crusts Annual vegetation Perennialvegetation

Changesin soil
moisture

Start Rainyseason End
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Blue 440-510 nm

Green 520-590 nm

Red 630-685 nm

RedEdge 690-730 nm

NIR 760-850 nm

(01-Dec-2012) (17-Jan-2013) (26-Feb-2013) (23-Apr-2013)

RapidEye time-seriesin CIR (5/3/2), spatialresolution: 5 m 

Rapid Eye data (spectralbands):

http://www.dlr.de/rd/desktopdefault.aspx/tabid-2440/3586_read-5336/

Example: Assessingvegetationphenologyin Israel

Usedremote sensingdata

(RapidEyeimages, Resa project no. 597)
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Example: Assessingvegetationphenologyin Israel

Field surveydataςGPS 
pointsand mapped
vegetationunits



Martin Luther University Halle-Wittenberg 
Institute of Geosciences and Geography
Department of Remote Sensing and Cartography 

Example: Assessingvegetationphenologyin Israel

Crusts
Annuals
Perennials

© RSC/ Braun, Krüger, Schrader, Treptow, Zahl 2017
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Example: Assessingvegetationphenologyin Israel

Linking of phenologicalinformation and climatologicaldata

© RSC/ Braun, Krüger, Schrader, Treptow, Zahl 2017
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Example: Assessingvegetationstress in floodplains

Quelle: http://dradiowissen.de/beitrag/phytomining-mit-pflanzen-schwermetalle-gewinnen

Relatedto the project EnviMetal
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BMU & BFN 2009:27)

Example: Assessingvegetationstress in floodplains

Background:
Á Increase in frequency and intensity of flood events
Á Enrichment of heavy metals (HM) in flood areas 

Aim:
Á Spatial monitoring of floodplain ecosystems
Á Spatial assessing vegetation stress and potential 

ecotoxicological effects using FE methods

Challenges:
Á Variousinfluencing factors(vegetation, soil, terrain...)
Á HM accumulationiselement& plant-specific
Á seasonaleffects, spatial& temporal dynamics
Á Natural vsHM-inducedvevegtationstress

DULAINGet al. 2009
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Example: Assessingvegetationstress in floodplains

Aimsin the course:

ÁAnalysis of the relationshipbetweenvegetationspectralpropertiesand plant 
parameters(growth heights, SPAD values, chemicalsoiland vegetationvalues)

ÁAnalysis of the relationshipbetweenvegetationindicesand fine relief
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Measurement points
Å Trimble AgGPS® RTK Base 450

Å X, Y, Z coordinates

Å Data format: shapefile

Example: Assessingvegetationstress in floodplains

Field spectra
Å Measured along cross 

sections in representative 
morphological units

Å ASD FieldSpecPro FR (350-

2500 nm)DTM & DOP: © LVermGeoSachsen-Anhalt
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SPAD-values Vegetation heights

Example: Assessingvegetationstress in floodplains

Chemical properties

Photos© RSC


