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A Heterogeneous student body in the MSc coursés(i dzZR Sy (i & X
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A Geomatics MSc lecture
A Basic lecture in advanced RS & geospatial data analysis
A followed by advanced courses for deepening of theoretical and practical
knowledge in RS and spectral measurements within different fields
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Applied remote sensing

| Ms Geomatic

GIS project management

MSc Courses

advanced knowledge

Research practice

Qualitative and quantitative remote sensing

Satellite remote sensing for exploration

Spectral exploration methods

. lectures ‘ research seminars
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Aimsof the advancedRScourses

r

A Teaching of irdepth theoretical knowledge [Dataacquisition

r

A Training in literature search and handling

A Going through the whole chain from data search :
Datapre-processing

and acquisition to data analysis and

Interpretation using one thematic example

A Advanced skills in instrument handling, data Imageenhiancement

rocessing and analytics
P g y \Q/

Dataanalysis

\./ |

Postproecessing

A Preparation of the students for the needs

of the labour market
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Each year different topics associated to the departm&neésearch projects
Number of students ~1@5

Teamwork in small groups of3studentsA involvement of students with
different background and different levels of expertise/experience

hyté FTSg aOftlraaArolrftée tSO0dz2NBa
Focus on practical work

Students working independently

Presentations of the studentsintermediate and final results

Final report (in groups)

Use of free and commercial data (Sentinel data, Landsat W&ddView etc.)
'aS 2F FTNBS YR O2YYSNDAILIE az27Fidol
A see the list of free and commercial software!

Training in modern field and laboratory methods
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Overview of thematic topics in the last yésacourses\\@ENvgf?;Ro
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>\

Change detection of post mining landscapes in Central Germany

>\

Assessing different vegetation units and their phenology in Israel

>\

Spectral analysis of floodplain vegetation for vegetation stress

>\

Spectral analysis of invasive plant species in Germany

>\

Spectral analysis and spatial mapping of laterites in Burkina Faso

>\

Mapping mining and industrial dump sites in Central Germany

>\

Mapping and monitoring crops

>\

X
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Example Assessinghangesn postmining Iandscapeﬁgm bRO
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wPrimary and secondary
6aYly YIRSa

wQualt and quantitative
assessment of the raw
material inventory

A
=

Active mining

wMonitoring of ongoing
mining activities

wMapping the spatial
extend of mining areas,
assessing potentiality

Martin Luther University Hal@Vittenberg
Institute of Geosciences and Geography
Department of Remote Sensing and Cartography

Reclamation

wMonitoring of bio- and
geochemicaprocesses

wObservatiorof mining
lakesand hydrochemical
parameters

Landsat imagery courtesy of the U.S. Geolo@oaley, Photos © RS(
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Example Assessinghangesn postmininglandscapes,,, ‘g
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Background:

A Former lignite mining in Central Germ:

A Flooding of open pit mines by ground
water rise or artificial water discharge

A Acid Mine Drainage due to sulfides in
ore/ burden & other phenomena

Remote sensing key objectives:
A Multitemporal assessment of different
flooding stages and other changes in |

Martin Luther University HallgVittenberg
Institute of Geosciences and Geography
Department of Remote Sensing and Cartography

al
=
&

Central German open cast lignite mining area

< gep et imar

Legend

Il old mining areas
| borderine %

Background:
IRS-Data, 13.08.1997

IR 2

Photos © RSC, Figure © Gotze 2005
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Aim: Multi-temporalanalysisof the developmentof the postmining
landscapesouthto Leipzigusingsatellitedata

Landsat data courtesy of the U.S. Geological Surve

: & Example

Zwenkau opemit

Landsat data courtesy of the U.S. Geological Survey
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ExampleAssessinghangesn postmininglandscapes;,, %,
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Startingexercise understandingsatellite characteristics

A Differentsensorsandplattforms
A Differentresolutions(spatial spectral temporal)

1,0 -
] EnMAP
09 4 = e Rapid Eye
e e P | F-\u/ \ Spot 7
0,8 - :Il \ Spot 7 - pan
L I I 1 | 7N\ Pleiades
0.7 1 |:[—| \ Pleiades - pan
e e l o \a = 0 Landsat 8
N 06 1 —— | \ Landsat 8 - pan
E 05 I — ||£‘|| T (] \ o R o [ o o o o | e Worldview 3
qi_J ! |:.':| ‘ ~ \ Worldview 3 - pan
o L
(a4 T 10 ||£:| [ T l / Worldview 2
0,4 - A \ L
|:":| l / Worldview 2 - pan
, L ------- "" ’’’’’ N r ]
cg-=F- - .
03 1 1 T e 4 / | \‘ 'l' \‘
| _l.--- A e \\\ I\ — =US5GSOakfresh
0,2 - ,1" r ‘ s~ \\' ‘\ o
4N , \ /7 N USGS Kaolinit
'
0,1 - —/ hn e - / ~ = = = USGS Limestone
............................................................................................................ USGS Sea Water

EMS and sensor characteristic

Spektren: http://speclab.cr.usgs.gov/spectral.lib06/ds231/datatable.html

Wellenldange [nm]
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Example Assessinghangesn postmining Iandsc:ape%n,}?’;RO
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Providingknowledgeon where and how to acquiresatellite data:

Sentineldata:

U Copernicus Open Access Hub
Landsatarchivesand other data:

U USGS Earth Explorer, US&&vis LandsatLookiewer
ASTERata

U ASTER FDS D&\Rtem/ASTER?alsarUnified Search

WorldView 1-3 andother data
u DigitalGlobelmage Finder

o
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Example Assessinghangesn postmininglandscapes,,, ‘g
YN

Discussiorof the data quality and

crucialissuesfor selectingdata:

A\ Definitionof the area
Acquisitiondata

Sensor type

Cloudcover

Vegetationcover& phenology
Meteorologicalaspects

Day/Night
specificdata-relatedissues e.g.the
Landsat7-SLAOff-problem

X

I > T v D I D

>\

Landsat imagery courtesy of the U.S. Geological Survey
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Example Assessinghangesn post+m|n|ngIandsc:ape§ENV FoRo
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Providing indepth know-how on radiometric/ atmosphericcorrections

EMR
Source

Sensor

Scattering
Absorption

Scattering

AL
N

Emission

R

Scattering
v

Absorption

g 5 § Path of rays in the atmosphere
ol

Input Radiance Image "G:\Burkina Faso Data\Landsat\190ZZ015\radiance\at- or-radiance _BIL.dat

Front http:// remote-sensing.net/ « Absorption

Cutput Reflectance File "C—:'\Burkina Faso Datz’Landsat 0Z. Mai Z015\flaashFLAARSH

Cutput Directory for FLRASH Files "C—:'\B\.u:kina Faso Data\Landsat\0Z. Mai 2015%\flaash\

Bootname for FLAASH Files IFLAASH_

Scene Center Location DD <-> DMS | Sensor Type Landsat-8 OI'Il Flight Date
I I vl | .l |2015 g
Lat [14 |27 |10 25 Sensox Rltitude (km) |705.ooo Feb 19

. Flight Time GMT (HH:MM:55)
Lon I_l |12 |24_70 Ground Elevation (km) [0-300
I g:lza §=|37 §
ISG.GGG

Pixel Size (m)

Atmospheric Model IIrcpical j Berosol Model IIrcpcsphe:ic Vl

Water Detrieval IlT? l‘fl Berosol Retrieval |2—Band (B-T) 'l
Water Column Hul:iplierll.ﬂﬂ § Initial Visibility (km) |40.00

BAdvanced Settings. .. | Save. .. | Bestore. . . ”

Multispectral Settings... |

Atmospherlc correction in the FLAASH modute: | s [ == |

Martin Luther University Hall@Vittenberg
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Example Assessinghangesn postmining Iandsc:apeﬁgl\,\,flgRO
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Y y Multitemporal Landsat (5, 7, 8) data

Calculatinglifferent
water indices

Extractingwater areasby
thresholding

Landsat imagery courtesy of the U.S. Geological Survey

Martin Luther University HallgVittenberg Co-funded by the
Institute of Geosciences and Geography Erasmus+ Programme AI?S @
of the European Union

Department of Remote Sensing and Cartography




Example Assessinghangesn postmining Iandscape%wi
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Change®f the water areaof the Zwenkau

9.000 -

Water area(km?)

1.000 -

0.000

Results

8.000 -

7.000 -

6.000 -

5.000 -

4.000 -

3.000 +

2.000 -

lake accordingto Wal Maindex

15.08.2009 05.06.2013 02.08.2013 29.06.2015

Vegetatedarea(km?)

Change®f the vegetatedareain the
Zwenkaupit accordingto NDVI

T T T
15.08.2009 05.06.2013 02.08.2013 29.06.2015

A Specifiavater areasfor eachyearand perwater index
A Resultsare comparedamongeachother with availablereferenceinformation
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(RapidEyémage Resgrojectno. 597)

A Heterogenousandscape

A Long TernEcologicaResearch Site

A ExpEEEcosystenResearch

A Differentvegetationtypeswith differing phenology
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Example Assessingegetationphenologyin Israel (!

A Annual &perennialvegetation biolog crusts

A Largevarietyandheterogenityin spatial
distributionand coverdensity

A Sensitiveresponseo precipitation

Aim:

Remoteassessmenof the phenologyof the

different vegetationunits within the LTERite

Martin Luther University HalgVittenberg
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Example Assessingegetationphenologyin Israel

Biologicalcrusts  Annualvegetation

Changesn soll
moisture

> (after Karnielj 2003)

Start Rainyseason End  (rotosEiste 2002103 2013

Co-funded by the

Erasmus+ Programme Al?s @
of the European Union

Martin Luther University HallgVittenberg
Institute of Geosciences and Geography
Department of Remote Sensing and Cartography




al
=

\\\gNw PRO
14 v

Example Assessingegetationphenologyin Israel

Usedremote sensingdata
Rapid Eyealata (spectralbands):

Blue 440-510nm
Green 520-590nm
Red 630-685nm
RedEdge |690-730nm
NIR 760-850nm

http:/iwww.dIr.de/rd/desktopdefault. aspx/tabid2440/3586_reaeb336/

S AT XS e ] vk i 2 IS
(02-Dec2012) (17-Jan2013) (26Feb2013)

(RapidEyémages Resgorojectno. 597)
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) Unbenannt - Arc
Datei Bearbeiten Ansicht Lesezeichen Einfigen Auswahl Geoverarbeitung Anpassen Fenster Hilfe
Deds B X |0 o |- | 240 o EEEED
Qe |- NO O BEIZAER B & E -
Itsverzeichnis 7 x P
8s8

| ic|ldsurveydatac GPS

ol
=] 3653521_2015-10-11 flaas

pointsand mapped

M Rot: Band Math (Ban
[ Griin: Band Math (Bani

M Blau: Band Math (Ban Veget/atlonu n |ts
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Zeichnen~ K (=) #5  [J~ A ~

Tabelle

ERaR =L
Referenzpixel_Israel_Shaked-Park

| P FID.] Shape | Id | Klasse | Lage | Name |

] 0

| | 1[Punkt |

| | 2fPunkt | 0B |
| | 3fpunkt | 0B |
| | 4[punkt |

| | 5]
|
A
| | efpunkt | ola |
| A
| | ofpunkt | ola |
| | ttfpunkt | ola ]
| | 2[punkt | ofa ]
| A

| | t4fpunt [ 0]A
| | t5fPunt [ 0]A |
| | t6lPunt [ 0]B |

B |
| | telpunt [ 0]A |
| | 1sfpunt [ 0]A |

Punkt |

P

]

Punkt | ofp  JLTER [ |
P

4 | 0[Pk | 0P LR
M4 0 r M E {0 aus 83 Av
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Example Assessingegetationphenologyin Israel

6000 €54000 658000 5656000 ssaor 669000 J I 000 684000 L

Crusts e R e R o
Annuals
Perennials W 1/

NDRE
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Wochenniederschlag [mm)
1
o
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© RSC/ Braun, Kruger, Schrader, Treptow, Zahl 2017

Indexwert

Precipitation (%)

Humidity (%)

Soil moisture (%)
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Linkingof phenologicalinformation and climatologicaldata
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Example Assessingegetationstress irfloodplains
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reflectance
0.2 04 05

0.1

0.0
1

mean spectra
— sink-1
- plateau-1
— temace-1
° point-X1

Martin Luther University HallgVittenberg
Institute of Geosciences and Geography
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500

1000

T
1500

wavelength in nm

(<}
L & d
Quelle: http://dradiowissen.de/beitrag/phytominingit-pflanzenschwermetallegewinnen

Co-funded by the

Erasmus+ Programme Al?s @
of the European Union




r>
=
&

Example Assessingegetationstress irfloodplains — (,, fgg
uv -

Background:

r

A Increase in frequency and intensity of flood events
A Enrichment of heavy metals (HM) in flood areas

Aim:

A Spatial monitoring of floodplain ecosystems

A Spatial assessing vegetation stress and potential
ecotoxicological effects using FE methods

Challenges

A Variousinfluencing factors(vegetation soil, terrain...) .

A HM accumulatioris element& plant-specific - | BMU & BFN 2000:27
A seasonakffects spatial& temporaldynamics Helietfnfloodpiaine

A NaturalvsHM-inducedvevegtationstress A

flooding
<« frequently

Eutric Fluvisol Eutric Gleysol

DulLAINGet al. 2009

RS Co-funded by the
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of the European Union
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Example Assessingegetationstress irfloodplains

Saxony-Anhalt 12°22'30"0 12°24'0"0 12°25'30"0 12°27'0"0 12°28'30"0 12°30'0"0

51°52'30"N

Magdeburg
[ J

z
e
-
0
o

~
')

. . T 1 . 0 0,5 1 2
Legend ~——— Elbe river testsite1 |  |testsite 2 UTM 33N, WGS 84 — N
Map created by: Frank Riedel, 2016-03-21 | Data source: Esri, DigitalGlobe, GeoEye, Earthstar, Geographics, cNES/Airbus DS, USDA, USGS, AEX, Getmapping, Aerogrid, IGN, IGP, swisstopo, GIS User Community A

Aimsin the course

A Analysi®of the relationshipbetweenvegetationspectralpropertiesand plant
parameters(growth heights SPANalues chemicalsoilandvegetationvalueg

A Analysiof the relationshipbetweenvegetationindicesandfine relief
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Example Assessingegetationstress infloodplains {

~ R
12°29'0"0 12°29'30"0

51°52'30"N

®
®
64'2464,12

Measurementpoints Fieldspectra

A TrimbleAgGP® RTK Base 458 Measured along cross
sections in representative
morphological units

A ASCFieldSpe®ro FR (350
DTM & DOP: @VermGedachsernhalt 2500 n m)

A X, Y, Z coordinates

0 . 200 4?0m A Dataformat: Shapefile

L 1
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Example Assessingegetationstress infloodplains \\\ENJ
YN
SPADvalues Vegetationheights Chemicabproperties

Concentration (mg kg)

Photos© RSC
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