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M 0 anthropogenic
M 10 orchards (single trees)
M 11 orchards (ezpalier)
12 vineyards)
M 13 Hops
M 14 Sparse Orchards
I 20 hedge -bushes-shrubs
M 21 wood
I 22 single tree - dump of tree
I 33 Arable Land
M 34 Bare Soil
M 35 "bare soil”, veq. prob. disguised
Il 35 Mixed Structure
™ 35 Pastures - Meadows, lush
33 Pastures/ meadows, less covered
37 Recently planted vines
40 Lake
I 41 River
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Remote sensing data with different spatial and temp  oral resolution are today available
(nearly) for the whole world.

In Past. Coarse resolution (Land-SAT...)

Today: new generation of high resolution remote sensing data
useful for realistic landscape classification
(arable land or vegetation, structures and forests)

Presented today:

» Optical and multispectral sensors (orthoimages, (IKON 0S-2) and Quickbird):
land cover classification

= High resolution radar satellite TerraSAR-X (Infoterr a GmbH, Germany):
topographical mapping roads, railways, settlements , industrial buildings, etc...

First analysis of the TerraSAR-X will be shown as Ca  se studys (Germany and Tunesia)
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Case Study (Germany): hr multispectral images and geoda ta

Classification and mapping of arable land and vegeta  tion as basis
for the calculation of biogas and biomass potential

for an up-to-date biotope cadastre
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Source: raw data
high resolution aerial photos

false color prsentat‘o:
near infrared, blue, green
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knowledge-based
semi-automated classification process
(with Definiens)
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knowledge-based
semi-automated classification process
(with Definiens)

photo documentation aerial image classification
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Result:
landscape classification
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Result:
landscape classification

flood areas from DTM
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hr-kK.arkierung
Dsivis-Klassen
M &1 - Laubwald
M &7 - Madelwald
M 417 - Mischewald Laub
B 521 - Mischwald MNadel
AT - Schlagflur
- &l - Aufforstung, Maktureerjingung
M E& - Feldgehilz
" M EE - Gebisch
N ED - Hecke
M EE - Ufergehilz
I EFO - Baumgruppe [-reibe
[C1BF3 - Einzelbiume
B EHO - Allee
[ CF - Réhrichte
- [EA [ EE - Wiese | Weide
[ EC - Mass- und Feuchbgriinland
- %t EE | HE - Brache, Grinland [ Acker
B F - ‘Wasserflachen
I F - Yegetationsfreie baw, -arme Flachen
- [IHA - Acker
I HC - Rain, Strassenrand
| HD - dleisanlagen
HI | HM - Garten [ Parks
M HE - Obstanlagen
I HM - Gebaude
0 k4 - Feuchter linienhafter Saum
o I 1 - verkehrswege, befestigt
[l vz - verkshrswege, unbefestigt
M :1 - Siedungsflachen, versiegel
= é = ®e - SiedlungsF.Iéchen, urversiegelt
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hr-kK.arkierung
Dsivis-Klassen
M &1 - Laubwald
M &7 - Madelwald
M 417 - Mischewald Laub
B 521 - Mischwald MNadel
AT - Schlagflur
- &l - Aufforstung, Maktureerjingung
M E& - Feldgehilz
N BE - Gebisch
N ED - Hecke
2 M EE - Ufergehdlz
I EFO - Baumgruppe [-reibe
. [ BF3 - Einzelbaume
- I EHO - Allee
[ CF - Réhrichte
[TIEA | EE - Wiese | Weide
[ EC - Mass- und Feuchbgriinland
=+t EE | HE - Brache, arinland | Acker
B F - ‘Wasserflachen
I =F - Veqetationsfreie baw, -arme Flachen
[THA - Acker
B HE - Rain, Strassenrand
HD - Gleisanlagen
HI | HM - Garten [ Parks
M HE - Obstanlagen
I HM - Gebaude
0 k4 - Feuchter linienhafter Saum

I 1 - verkehrswege, befestigt

B vz - verkehrswege, unbefestigt
M :1 - Siedungsflachen, versiegel
V82 - Siedlungsflachen, unversiegel:
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Result:
landscape classification and analysis:

mapping, statistics, analysis

30%

B forest

] grassland,
meadows

- arable land

[ ] afforestation

1% B wetlands

3%
° | others

32%

1%

Ground truthing showed an accuracy of 95 % - 98 %
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Applications: GIS-based Feasibility Study for Bioga
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Summary

=» Visualisation and identification of substrate- and biogaspotentials

=>» Location Evaluations to maintain Cost-Effectiveness (e.g. shortest paths)
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LIDAR: Light Detection And Ranging*

DTM: Digital Terain Model

DSM: Digital Surface Model
_
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DSM
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Meaningful applications:

Mapping of buildings, roads...
Calculation of terrain models:
= slope

= aspect

= potential solar radiation

but,
available only for small areas
expensive...
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Especially for countries with a lack of small scaled geodata
(this means high resolution)

the generating of basic geodata like
topographical maps combined with the classification of land cover

delivers important georeferenced information for

organising, planning and managing
ecological and even economical issues

RLPAgre/Clence Institute for AgroEcology



Case Study: TerraSAR-X 1

Combination of multispectral sensor data and Terra-SAR-X data

Terra-SAR-X: Advantages
= weather (clouds...) and daylight independent
= reflexion of sealing areas like streets, building, surface waters

=» semi-automated mapping and analysing of anthropogenic land cover
= topographical information
= settlements, buildings
= streets...

SpotLight : upto 1 m resolution, scene size 10 km (width) x 5 km (length)
StripMap : upto 3 m resolution, scene size 30 km (width) x 50 km (length)
ScanSAR: upto 18 m resolution, scene size 100 km (width) x 150 km (length)

L TerraSAR-X : Infoterra GmbH, Germany
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Anthropogenic
features
derived from
German ATKIS

(vector-based,
medium scaled)
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First evaluations of this new sensor showed a high potential
especially in combination with multispectral images
for a semi-automated classification of land cover a nd anthropogenic land use.

The extraction of sealed objects from Terra-SAR-X
was compared with anthropogenic features from the G erman ATKIS data
and we found in a first study a high accuracy in a medium scaled resolution
(1:10.000 — 1:25.000)

had to be continued

Now first results from InfoTerra GmbH, Germany ,
Case Study Tunesia: Topographical Mapping
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Sbeitla (Tunisia)
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Sbeitla (Tunisia)
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0 EADS Astrium company

51Qooom.E 12 14 518000mE
$TO0E 9°80'E 9“9"0“E ; 9°1E=‘0"E 9“11|‘D“E 9[“‘12|‘0“E
7 ‘*-""L T ; i Topographic Mapping based
. e U P |~ onTerraSAR-X StripMap data
= % E
g = 4 = = :
g " 5 3 & 2 Location of Scene:
%O " lr../ = %O %
Ho \W e e oaOulin -
Z t Z R z = .
2 I ol = '
B ' & —
98 ; 98 W Buldng - = Ford Soll Surface
E = Sports Ground e Bridge Grassland
Sbeitla (Tunisia) infoterra

TR T

Y
- { e
L S

e

~ia T

359 4.000m.
ot N

% Qued Sbeitla_, °

T T T T T T
9 T0E 9"100'E
51Qo00m.g

i

wAgrojcience

390(000m.

35“(.5‘15“N

12
FB0E
Tige

544000
L

i

35‘1I3UN

= Topographic Mapping based
& on TerraSAR-X Spotlight dataf
] Location of Scene:

38O

T
35140

]

5 gomam

T
FIVE

T
5440000

Etipsot wns s | )
Canae WEE A4 | Dot

Somally
g g9

K
02 s E
Seaks. 1 25000 for DI &4 ot
W Frojection
Geopraphic | Universal Transverse ienatar
54
s

Zor

—
TERRASAEEQ:?S

@ Infeterra GmibH 2008

Institute for AgroEcology



Conclusions and “Take Home Messages”

v" Optical and mulitspectral images in high resolution a re available world-wide
and can be classified by using object oriented imag e classifcation software
semi-automated

Applications:
land cover, topographical mapping, assessment of biomass/biogas potential

v New radar images like TerraSAR-X (and Terra-SAR-X Ta ndem)
are available world-wide in different scale levels:
from high to medium resolution: overview mapping to detailed infrustructure analysis

Applications:
topographical mapping, infrastructure and anthropogenic features (sealed surfaces!)
generating DTM (10m resolution)

v" Very high resolution DTM and DSM data can be used f  or better planning and
visualising in small scaled regions
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