.

TECHNISCHE N\
@ UNIVERSITAT DRESDEN
DRESDEN concept A g

Pierre Karrasch
Chair of Geoinformatics

Vegetation dynamics on the former military training
area Konigsbrucker Heide

INCREaSE - GEOWorkshop
Wroclaw, 13. September 2018



Chair of Geoinformatics "

ii\
EATRUS :
e Since 2007; ~10 Postdocs and Phd. Students \\/—‘\’\O ‘7 GeoSN

e development of open, interoperable, service based IQHeaven @ S MART raln

Geographic Information Systems

 setting up of Spatial Data Infrastructure .
(regional, national, international) &

Collaborative Fribwam- und Informations-
systarne fir urbane Infrastrukturen

e architectural design and methods for

distributed and efficient geoprocessing and

tial data integrati URBANE
spatial data integration - GEOSENSOR
. éﬁ [1-ResisD
* interoperable & interdisciplinary ‘1; | NETZWERKE

spatio-temporal simulation modelling Lo/~
| COBWEB - " NACHHALTIGES
. Remote SenSIng_ The Citizen Observatory Web e LAN DMANAGEM ENT

TECHNISCHE Vegetation dynamics in the former military training area  Konigsbriicker Heide e
UNIVERSITAT Pierre Karrasch, Chair of Geoinformatics Folie 2 DRESDEN \ ‘
DRESDEN INCREaSE - GEOWorkshop, Wroclaw, 28.3.2019 . cence Pt R



Study Area —Konigsbriicker Heide

@ buffer zone

e ~30 km north of Saxony’ s capital Dresden

 long military history since 1906

 Royal Saxon Army

51.32°N  51.34°N  51.36°N  51.38°N

e Wehrmacht

e Sovietarmed forces (Red Army) till 1992 )
¢ area for nUCIear Weapons ) 13.8°E 13.85“E 13.9°E 13.95°E

e since 1996 declared as nature reserve (NSG) “Konigsbricker Heide”
* nature development zone

e zone of controlled succession

Naturschutz-
 buffer zone ik

B nature development zone
B zone of controlled succession

14°E
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Study Area —Konigsbriicker Heide

o BN

1992 (end of military use) 2015 (end of MODIS time series)
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Methods & Materials

2000-02-18

MODIS NDVI time series

|
e product: MOD13Q1 V6 5 s | - S
e spatial resolution: 250m . -I"Fl- I~sunu
= ™ _]
o & — 6000
e repetition rate: 16 days o 000
S =
o — 2000
e observation period: . |,
Feb. 2000 - Jan. 2016 S vl
* 367 observations o | B - | |
o 13.80 13.85 13.90 12.95
* interpolation of data gaps using seasonal
Kalman filter
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Trend Dynamics

trend

ran&ofn

WWW\MW\VWWWW Nature Development Zone
- « Decomposition of Time Series
M E5 « Positive Long Term Trend
L £
=S
|
S
2000 2005 Time 2010 2015 <
L=
[0}
=3
03
: WWNWWWW
) W
. T g
Zone of Controlled Succession oo
« Decomposition of Time Series |
« Structural Breaks in Vegetation Trend -
2000 2005 Time 2010 2015 ‘8.f
TECHNISCHE Vegetation dynamics in the former military training area  Kénigsbriicker Heide P
UNIVERSITAT Pierre Karrasch, Chair of Geoinformatics Folie 7 DRESDEN ‘
DRESDEN INCREaSE - GEOWorkshop, Wroclaw, 28.3.2019 concept R



Trend Dynamics
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e tau-value can be interpreted as an indicator of B 04 7 0.4
the strength of a trend signal 8 03 & 0.3
i 0.2 " 0.2
i 0.1 i 0.1
0.0
° 13.80 13.85 13.80 13,‘95 ° 13.80 13.85 13.80 13,‘95
TECHNISCHE Vegetation dynamics in the former military training area  Konigsbriicker Heide i
UNIVERSITAT Pierre Karrasch, Chair of Geoinformatics Folie 8 DRESDEN ‘\ "
DRESDEN INCREaSE - GEOWorkshop, Wroclaw, 28.3.2019 concept Sapd



Trend Dynamics

Breakpoint Detection
* Break Dates

* Magnitudes
e Confidence Intervalls
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Dynamics of Seasonality

Definition of phenology and greenness

metrics
<
) ! :
e Start of season (SOS): mid-point of spring greenup < PEAK=0.33
* End of season (EOS): mid-point of autumn 8 _
senescence s ° MSP +.0.28 i
_ 0 7 —— MAU = 0.27
 Length of season (LOS): difference between EOS Z @ | RSP'=9e-04 —r—
and SOS o : RAU = -D:00095
* mean growing season (MGS): mean value between N |oH=021 SOSE 104 EOS = 286
the SOS and EOS = | ¥ | -
* The Position of Peak (POP) and the peak value 0 100 200 300
(PEAK): indicators for the time and level of
photosynthetic activity poy , _
Source: http://greenbrown.r-forge.r-project.org/fig_PhenoDeriv.png
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Dynamics of Seasonality

6000
1

1. Temporal interpolation to daily
resolution

NDWI
4000

. Singular Spectrum Analysis
. linear interpolation

. spline interpolation o b
. STM-interpolation “

2000

T T T T T
2000 2001 2002 2003 2004

2. Calculation of phenology and greenness metrics (PGM)

. TRS approach: simple threshold based on the amplitude of the series
. White approach: the 50% level of the greenness curve in springand in autumn
. Deriv approach: derivative of the seasonal curve

3. Trend analysis for selected phenology and greenness metrics
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Dynamics of Seasonality —PGM (SOS EOS, LOS)

Spline Interpolation, Deriv Approach, Selected Locations
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Dynamics of Seasonality —Linear Regression

Spline & White approach Spline & TRS approach
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Dynamics of Seasonality —Mann -Kendall T rend Test for Length of Season

(LOS)

Spline & White approach Spline & TRS approach
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F rth R h Wessollek, Christine ; Karrasch, Pierre ; Osunmadewa, Babatunde A.: Introducing a rain-adjusted vegetation
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 More detailed Information of o | 1
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 Implementation of Low Cost Meteorological Stations -1

EXTRUS, @ sMARTrain

e Temporal high resolution data acquisition

usin 9 U AV tECh no |09y Picture: Landeshauptstadt Dresden
DF Deutsche https://smart-rain.de
Forschungsgemeinschaft
TECHNISCHE Vegetation dynamics in the former military training area  Kénigsbriicker Heide .
UNIVERSITAT Pierre Karrasch, Chair of Geoinformatics Folie 15 DRESDEN \
DRESDEN INCREaSE - GEOWorkshop, Wroclaw, 28.3.2019 concept R



Vegetation dynamics on the former military training area
Konigsbrucker Heide

1.  Wessollek, Christine ; Karrasch, Pierre: Monitoring structural breaks in vegetation dynamics of the
nature reserve Konigsbriicker Heide. In: Proc.SPIE, , Earth Resources and Environmental Remote
Sensing/GIS Applications VIII, 10428, 2017. pp. 10428 - 10428 - 17. d0i:10.1117/12.2278202

2.  Wessollek, Christine ; Karrasch, Pierre: Monitoring of vegetation dynamics on the former military
training area Konigsbriicker Heide using remote sensing time series. Proc. SP/IA0005, Earth Resources
and Environmental Remote Sensing/GIS Applications VII, 100050Q (October 18, 2016);
doi:10.1117/12.2239944

3. Karrasch, Pierre ; Wessollek, Christine: Evaluation of MODIS-NDVI based phenology indicators for the
analysis of vegetation dynamics in the nature reserve Konigsbriicker Heide. Proc. SPIE, Earth
Resources and Environmental Remote Sensing/GIS Applications, 10790, 2018

SPIE. :xsikc

TECHNISCHE Vegetation dynamics in the former military training area  Kénigsbriicker Heide P
UNIVERSITAT Pierre Karrasch, Chair of Geoinformatics Folie 16 DRESDEN ‘
DRESDEN INCREaSE - GEOWorkshop, Wroclaw, 28.3.2019 . conce Pt S



Contact

Dr.-Ing. Pierre Karrasch M.Sc.
Professur flir Geoinformatik
TU Dresden
HelmholtzstraBe 10

01069 Dresden

E-Mail: pierre.karrasch@tu-dresden.de
Web: http://tu-dresden.de/uw/geo/geoinfo
Web: www.PIEKAR.de

Tel.: +49 (0)351 463 38638
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