4. Dresdner Flachennutzungssymposium
,Genauere Daten — informierte Akteure — praktisches Handeln”

FLACHENNUTZUNG UND BODENBEDECKUNG
- Informationsangebot des European Urban Atlas
fuar Planung und Statistik -

Beobachtungen zur Akzeptanz
Der Europaische Urban Atlas im GMES-Programm (Motivation, Durchsetzung, Anlage)
Komparative Vorteile

Erganzung mit anderen GMES-Datensatzen

Schlaglichter auf Anwendungen (lokal bis europaisch)

Ausblick

Dr.Wolfgang Steinborn, P
DLR-Raumfahrtmanagement. = -~
- Earth Monitoring Applications & Netx gfks -
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Akzeptlert bei lokalen bis europaischen Nutzern und als App_

The prOJect matched wellwith ongoing activities forexpanding the
Geographic Information System.*

Christian Wurm, Department for EU-Strategy and Economic Develop-
ment of Vienna

“The completed land-cover map of Veneto is now made available to all
regional and local authorities as a standard forall Veneto, for planning
applications and studies thatrequire high accuracy thematic data and

ease of interpretation.”
Maurizio de Gennaro, Geo-Information department of the Regional

government, Veneto

“The main GMES products and services, in the form of land-use/cover
maps, are already being introduced in the Madrid Region administra-
tion and more Earth Observation advanced products and services are
required”

Félix Bellido, Institute of development of the Madrid Region

,intern bieten wir den Urban Atlas in unserem Java-Client WulNDa
(Wuppertaler Navigations- und Datenmanagementsystem)an. Ein ers-
ter ,harter* Anwendungsfall hat sich beim Gutachterausschuss flr
Grundstickswerte auch schon ergeben, namlich die Festlegung der
Zonenabgrenzungen fir die zonalen Bodenrichtwerte im Bereich der
land- und forstwirtschaftlich genutzten Flachen. Dazu reicht die Lage-
genauigkeitdes Urban Atlas aus. Bisher haben wir nur lagetypische”
Bodenrichtwerte; es gibt gesetzliche Vorschriften, nach denen wir bis
Ende des Jahres auf zonale Bodenrichtwerte umstellen mussen.
Stefan Sander, Stadtverwaltung Wuppertal, Ressort Vermessung, Ka-
tasteramt und Geodaten

“The availability of such a massive datasetfor almostall urban cities in
Europe, developed with the same standards might revolutionize the
field of urban studies and research thus leading to a more sustainable
future”

Poulios Prastacos, Foundation for Research and Technology — Hellas,
Heracleion

iIEnviroWatch

von koaltechs

Offnen Sie iTunes, um Apps zu kaufen und zu laden

Beschreibung

~m Land uses in several cities of Europe at high resolution

- LIFE Programme: EU’s financial instrument supporting environmental anc
Website von koaltechs}? iEnviroWatch Support?

Neue Funktionen von Version 1.1

Version 25 March 2012
SPECIFICATION
ESPON Scientific Platform/T ools Project 2013/3/10

European Urban Benchm arking W ehto ol (2012-2013)

i Indicator selection and data: The webtool should contain a lmited (roaximum 15 to
200 wareber of indicators that respond to the needs of the target group around the
theres of threats and opporturdties to the balanced and sustainable desreloprnent of
Ewopean cities. The sowces for these indicators should be the ESPON 2013 database,
Urban Audit data as well as other datasets and sources. The Utban Ludit i cwrrently

substitation (for example, NUTs 3 data) in some cases. The TPG are expected to show
creatrvity in this regard and integrate other datasets and sources such as the Uthan
Ltlas, Eurocharbers and Eurocities Datasets and sources should adhers to the
Eunropean Sh&tstlcs Cndﬂ Df' Pmctlce
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European Urban Atlas:
statistik fur Deutschland,
Stand Mai 2012

(Nur echte Downloads) _
Minchen 156 Trier 60 Kiel 25
Berlin 144 Ménchengladbach| 59 Hamburg 24
Koln 120 | | Erankfurt/O 37| [Freiburg 21
Dresden o4 (Zeleteld 2 [Stuttgar 17
Saarbricken 97 armstadt Wiesbaden 17

Koblenz 48 Halle 16
Frankfurt/M 88 =

Magdeburg 47 NGmber 14
Wuppertal 73| [Schwenn 6] Botnoen =
Diisseldorf 72 Weimar 7 RD '“QED“ 9
Karlsruhe 72| [Essen 7 AEQEQS urg 5
Leipzig 69 Mainz 29 zugs U9

Lm ‘u’erglemh_Wlen_ 398,

Hannover 69 Erfurt 26 Briissel 253
Bremen 67 Bonn 2b Downloads insgesamt: 19452 |
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European Urban Atlas als Teil des
GMES Land-Monitoring-Dienstes

2005 pan-European user workshop (~100 representatives from 22 countries and
relevant European organisations across all application fields) wished

“regularly updated core land cover / land use data for information requirements at
European, national, regional and local level”

in the form of a

 “Continental Component”
(= Europe) of medium scale (CORINE with
increased spatial and temporal resolution) and a

» “Local Component” (selected “hot spots”) of large scale,
first step: the Urban Atlas.

a “Global Component” to follow later.

For all components they wished to access both, the satellite
Images and interpreted data in the form of land-use/land-cover
classes, preferably automatically derived and compatible with
existing systems.
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m ) Dr.W.Steinborn, DLR Bonn, Erdmonitoring Anwendungen & Netzwerke, Flachennutzungssymposium, Dresden, 14/06/12

Edropearr = - wx-
urban Atl '1’(
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GI\/IES Landdienst im EU-Budget (Verord. 911/2010) bevorzugt
Urban Atlas separat (Finanzierung durch GD-REGIO)

Proposal of annual budget appropriation - GIO 2011-2013 (in Mio EUR)

TOTAL 2011
Activities 2013 2011 financial instrument
Emergency Response service 12 3 3-yr Framework Contract
Total Land service, of which: 26 3
Pan-EU component 17
Local component 3 ITTs and grants to M5
Global component 4 ITT
Access to reference data component 2 thd
Take up of services by users 5 tbd|
GMES Space component 64 4 ESA
Access to data 0 .
TOTAL COSTS 107 10
Urban Atlas 2 ITT]|
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otivation: Urban pressure and orientation for structural ai
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50 weit das Auge releﬂtundsehnchbmumg sortiert: Die argentinische Hauptstadt Buenos Aires aus der Satelliten-Perspektive. Hier leben rund 13 Millionen Menst_:hen.'ln Zeiten des Klimawandels wird jede Megacity mit ihrer Asphalt-Beton-Welt zu einer Warmeinsel, die die globale Erwé

~ Der Megacity-Planet
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WMunich

Precursor projects such as Moland and
Murbandy (1998-2002) lay a good foundation
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Motivation: Urban pressure and orientation for structural aid
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Viele europaische Politiken adressieren Problemfelder wie
den demografischen Wandel, Stadtwucherung und Landfraf3, Migration und Mobilitat,
Naturgefahren und Sicherheitsrisiken fur Ballungsrdume, Kohasion und Infrastruktur,
Ressourcenknappheit, Wasser-, Boden- und Luftqualitat,
Industriebrachen, Larm, Stadtgrtin, eGovernment etc.
entbehren aber einheitlicher und aktueller Datengrundlagen

Easy-to- Cost Ojectivity/ | Europe- | Time series
understand reproduci wide supported
method bility available /
compatible
On-site + - 0 + +
- inspection
Spcc';lt.laély referen- Exizting ) ] ] . -
cedin |§:ators and cadastral or
tlm.e.serles_ | topographic
fulfilling political data
information needs  |Remote . + + + +
are not easy to get | sensing

Table after L G - Bemgoau Frarpie

Ir. Marion Gunreben, Referat “"Landwirtschan und Bodenschuts, T“ )
» und Geologic
& Niedersachsen GEOZENTRUM HANNOVER
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Bl Urban Atlas: Leitelement der lokalen Komponente desi_m;,gi
' GMES-Land-Monitoring-Dienstes

QT
« 2006 als Erganzung zum Urban Audit angeregt, : Urban Allas Pre- i e
2008 unter Vertrag, 2010 ausgeliefert e
* Ein Referenzkunde: DG REGIO | °. :
= \/orgaben bezgl.: = 2
- abzudeckende Gebiete (,LUZ*), Prioritaten o
- Landbedeckungs / -nutzungsklassen (Untersetzung von CLC) |2 o oiccee
- Qualitdtsmerkmale (Satellitenbild vorrangige Datenquelle)

Mapping Guide for a
European Urban Atlas

Testlauf mit 10 Wettbewerbern flr Badajoz und Bremen
= Optimierung Kartiervorschrift = Ausschreibung = Produktion

ITD-0421-GSELand-TN-01
Issue 1.02

» Keine komplizierte Abstimmung bzw. Mischfinanzierung mit L
Mitgliedslandern = ein Vertrag

Scaling Up Consolidated GMES Services

Author: Susanne Meirich
Contributor: GSE Land Consortium
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* First edition of reference year 2006, over
300 Large Urban Zones (LUZ) included

» Update planned with reference year 2012,
later every 3 years

« LUZ average size: 1978 km?
(for comparison: average size of the
administrative units: 229 kmz2,
The total mapped area amounts to 600,000
kmz2in 27 EU member states)

Should allow for
* monitoring the city-hinterland relationship
monitoring & modelling urban area
development & policy effects
inter-communal (cross-border) planning
city typology benchmarking etc.

- waarmg \*

AT\ =
Bremen — Landcover (Urban Atlas) !i‘\'i AED-SICAD Flachenn

Urban Delineations
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First operational map production at large scale mainly
from satellite input data! (Cost <10 €/km?, data included)

Urban Land-cover/land-use and its changes over time

Urban Atlas: Eigenschaften

mapped at approx. 1:5,000 - 1:10000 scale
in >20 classes in 4 levels,
uniformly for the whole of Europe

Minimum mapping unit : 0.25 ha
(enough to monitor small changes)
om

Positional accuracy:

Legend

gl 11100 Continuous Urban fabeic (S.L - 50%)
gl 71210 Discontinuous Dense Urban Fabrc (5.L.: 50% - 50%)
Bl 1220 Discontinuous Medium Dersty Urtan Fabric (S.L. 30% - 50%)
B 1230: Discontinuous Low Density Urban Fabric (S.L. 10% - 30%)

11240: Discantinugus very low density urban fabric (3.1 < 10%)
Bl 11300: Isoiated Siructures
gl 12100 Incustniai, commercial, publie, milkary and private units
Bl 12210: Fast wanst mass ana associated land

12220: Other roads and associated land
pll 2230 Raways and associated fand

12300: Port areas

12400: Alrporis
Ell 13100 Mineral extraction and dump sles
pY 13300 Constuction sites
Bl 13400 Land without cument use

1£100: Green urban areas

14200: Sporis and lelsure facliites

20000: Agricultural, semi-natural and wetiand aneas
gl :=0000: Forest
gl sooao: water
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If dettaglio tematico nella classe delle “Superfici Artificiali” € dato da un |

approfondimento della classe delle “Zone residenziali a tessuto discontinuo” in base
alla percentuale di tessuto “impermeabile” (impervious area) in esse presenti
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Dettaglio del mosaico é colori reali delle immagini SPOT-5 del 2006 su Venezia
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60%

50%

Comparison Urban Atlas and CLC2000 for artificial areas

40%
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20%
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e Urban Atlas im Vergleich mit anderen

-~ Landnutzungsdatenséatzen fur Aufgaben des BBSR ¢
o
Anteil Urbane Flache in Urban Atlas Regionen differenziert nach -
Nutzungsarten
Anteil der Nutzungsarten in %
14 B Flachenerhebung
12 7
Urban Atlas
10
8 - I Corine Land Cover
6 - ATKIS, DLM-DE
4 -
] Kombination aus
2 IT Urban Atlas und
DLM-DE
0
Gran und Verkehr Bebaute c _
. ourtesy: Jana Hoymann
Erholung Flache

Datenbasis: Laufende Raumbeobachtung des BBSR; GeoBasis-De / BKG 2012; GMES Urban Atlas: Directorate-General
Enterprise and Industry, Directorate-General for Regional Policy; Corine Land Cover 2006: Umweltbundesamt, DFD-DLR;

Berechnungen des BBSR 4. Dresdner Flachennutzungssymposiu
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"LﬁJs[!ban Atlas im Konzert mit anderen urbanen GMES-Dienste
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Hier: Bodenversiegelung am Beispiel leper / Belgien

| Central Business District (CBD), mixed

| GsEssat | GSEMap | GSEboth | e vanr st G
[ Informal continuous dense settlement
@ Mxed use, dense urban fabrc (S.L.: 50%
Vs - 80%)
o Primanly residential, medium density
urban fabric ($.L.: 30% - 50%)
Primanily residential, low density urban
fabric (S.L.: 10% - 30%)
Informal discontinuous residential
structures

Fpanment blocks with communal open
space

Isolated structures

Industrial uses and related areas

Commercial uses, retail parks and related
areas

Public, military and private services

Water supply infrastructure, sea walls
and flood defences

ket i
g
B tineral extraction and dump stes
“ .. [0 Construction sites
! ; 3 . Land without current use
[ "Il Green urban areas
?L 50 Sports and leisure facilties
Right: Urban Atlas (Local Component ):
E.g. the large “port area” in the North would appear as
uniformly sealed.
Left: Builtup map (Continental Component):
Sealing grades within the port area can be
4#7 differentiated in pixel size (here 20m)
DLR

(© Agence Lille—Métropole and Leiedal / Eurosense )

s
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Ur.ban Atlas im Konzert mit anderen urbanen GMES-Diensten
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: London Sl s

Uplift due to raising‘g
Water-table »

Hier:
Bodenbewegungen
aus Rad arl- New metro-line

. tunnelling
Interferometrie
(PanGeo-Projekt)
Electricity cable
tunnelling Subsidence due to

Localised compaction

Subsidence due to
lowering water-table

PanGeo Service Map
This map shows the coverage and status of the PanGeo service. C y 52 towns are i

Click on a city/town via the map | (or select 2 country here) [&]

}‘gf)‘i e~ \Vulnera-
» BtV @, g A _ye

WA Sy | 4 bility map
R AT from
overlay

with UA

@ complete
@ Terrain-motion mapped
@ not yet started
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| Schlaglichter auf Anwendungen

1. Starke des UA: Monitoring und Anderungserfassung

Beispiel: Prag
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| Urban Atlas data (2003)

Prague adminstative boundary

B o
I 120
5112 Urban fabric
[Ins0
B 1132
[ 1210
[ 12120
B 21

:’z:‘; Industrial, commercial and

[ 2z transport units
B 2%
1200
B 20
[! " Mine, dump and

B 0 construction sites

E ::z Green urban areas, sport ...

[- x Agricultural, forests and
B = Semi-natural areas, water

3
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© City devpt.
authority
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Schlaglichter auf Anwendungen
1. Starke des UA: Monitoring und Anderungserfassung

Example Prague:
Data used for
multitemporal mapping
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Schlaglichter auf Anwendungen
1. Starke des UA: Monitoring und Anderungserfassung

600 m 1988

Example Prague:

Data used for
multitemporal mapping
(detail)




Schlaglichter auf Anwendungen
1. Starke des UA: Monitoring und Anderungserfassun

T
% i

Tridy land use:

I 11110
B 11210
B 11220
[ 11230
I 11310
[ 111320
[ ]12110
[ 12120
[ 12130
B 12210
[ 12220
[ 12230
I 13100
[ ]13300
I 13400
14100
Example Prague: 14200

Mapping results % 30000

(all UA classes) | [l sooco

2005
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Schlaglichter auf Anwendungen
1. Starke des UA I\/Ionltorlng und Anderungserfassung

Tridy land use:

B 11110
B 11210
B 11220
I 11230
B 11310
] 11320

Example Prague:
Mapping results
(residential areas)

¥ &
4 >
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Schlaglichter auf Anwendungen

Tridy land use:

[ ] 12110
I 12120
I 12130

Example Prague:
Mapping results
(commercial &
industrial areas)
s, '
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Schlaglichter auf Anwendungen

Y

- 1. Starke des UA: Monitoring und Anderungserfassung

Pof T

?; = T

e

Tridy land use:

[ ] 20000
B 30000

Example Prague:
Mapping results
(agricultural &
green areas)

SSYMposium



20%

18%

16%

14%

12%

10%

8%

6%

4%

2%

0%

DLR

Schlaglichter auf Anwendungen
1. Starke des UA: Monitoring und Anderungserfassung"_s

Zeitreihe am Beispiel Prag

g —

1938 1953 1975 1988 1996 2003 2005

—-— 11110
11210
11220
+-11230
11310

11320

12110
12120
12130
12210
12220
—+- 12230
13100
13300
- 13400

14100
~+ 14200
-+ 30000
— 50000

GSELand M1.1 Urban Atlas

D:."é:;. Nomenclature “:l:;u L";m
M11
Antificial surtaces
Urban fabric
Continuous Urban fabric
11110 | Central Business District (CBD), mixed use, very dense urban fabric 0,25 ha
11120 | Informal continuous dense settiement 0,25 ha
Discontinuous urban fabric
11210 | Mixed use, dense urban fabric (S.L.: 50% - 80%) 0,25 ha
11220 | Primarily residential madium density urban fabric (S.L.: 30% - 50%) 0,25 ha
11230 | Primarily residential. low density urban fabric (S.L.: 10% - 30%) 0.25 ha
11240 | Informal discontinuous residential structures 0,25 ha
Special urban fabric features
11310 | Apartment blocks with communal open space 0,25 ha
11320  jsolated structures 0,25 ha
Industrial, commercial and transport units
Industrial, commercial, public and private units
12110 | Industrial uses and related aras 0,25 ha
12120 | Commercial uses, retail parks and related areas 0,25 ha
12130 | Public, military and private sevices 0,25 ha
12140 | Water supply infrastructure, sea walls and flood defences 0,25 ha
Road and rail network and associated land
12210 | Fast transit roads and associated land 0,25 ha
12220 | Other roads and associated land 0,25 ha
12230 | Railways and associated land 0,25 ha
12300 | Port amas 0,25 ha
12400 | Airports 0,25 ha
Mine, dump and construction sites
13100 | Mineral extraction and dump sites 0.25 ha
13300 | Construction sites 0,25 ha
13400 | and without current use 0,25 ha
Artificial non-agricultural vegetated areas
14100 | Green urban areas 0,25 ha
14200 | Sports and leisum facilities 0,25 ha
20000 | Agricukural Aras 0.25 ha
30000 | Forests and semi-natural areas 0.25 ha
40000 | Waetlands 0.25 ha
50000 | Water

A v e s & WA W s 1 T L o Uk Y T N G EEE E
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Schlaglichter auf Anwendungen
1. grol3e Starke des UA: Monitoring und Anderungserfassung

Neuere Entwicklung: mehr Naturverbrauch in Zeiten des Wirtschaftsbooms Beispiel Prag

Increase of dump areas and construction sites
at the expense of forest and agncultural Iand

GSELand M1.1 Urban Allas
Urbanidias No. n-:%:- Nomenciasure
M1t
1 Artiicial surfaces
1.1 Urtan fabric
111 Comtirucus Urban tabnic
1119 Cantral Busiress District (CBD), mixed use, very dense wrban ferc 0,25 ha
1.1.1.2 nlormal continuous dense settement 0,25 ha
L Disconinuous yroen tabric
1121 Miced use, derse urban fabric (5.L.: 60% - 0%} 0,25 ha
1122 iy dansity urban fabric (S L 30% - 50%) 0,25 ha
1123 Primarily resicental low densiy urban fabeic (S.L.: 10% - 30%} 0,25 ha
1124 ntormal JscoMinuous resicential strucaures 0,25 ha
113 Special urban fabric features
1.1.31 Apartment biocks with comm unal open space 0,25 ha
1132 Isolated struchures 0,25 ha
12 Incus¥ial commercial and wansport units
121 nousial commercial pubic and private unis
1219 NousYial uses and ralaac areas 0.25 ha
121.2 Commercial uses, retal parks and related areas 0,25 ha
1213 Public. mitary and prvate ssvicas 0,25 ha
1214 | Water supply infrastiuciure, sea walls and 1004 delences 0,25 ha
122 Road and resl network and asscciand land
122 12210 | Fast transit roads and 8880¢i ated land 0,25 ha
1222 12220 | Oxhar roads and associated and 0,25 ha
1223 12230 | Raiways and associaled lang 0,25 ha
123 12300 | Port amas 0,25 ha
124 12400 | Airporss 0,25 ha
1.3 Mine, dump &nd construction sites
1.3 13100 | Mineral xaraction and sump sites 0.25 ha
133 13300 | Construction sites 0,25 ha
L2 13400 Lang without Curtert use RIS
[ 14 Aticial non-agriculUral vegatated areas
141 | 14100 | Green urben aress 0,25 ha
142 | 14200 | Sports and kisum tacities 0,25 ha
2 20000 | Agrculral Areas 0.25 ha
3 30000 | Fosects and semi-nalural areas 0.25 ha
4 40000 | Wesands 0.25 ha
5 S0000 | Water 0.25 ha




Schlaglichter auf Anwendungen
2. Starke des UA: Europa Welte Einheitlichkeit

| M sie02_f_2008

[] <all other values>
BEB

0

1000

I 9997

W 9995
sie02_f_2008

[ ] <all other values>
OBA

M2t

W22

2113

2114

2202

In DE: keine
|Andertypischen
Effekte

Legend
mll 19100: Continuous Urbian fabric (S.L. » B0%)
pll #1210 Discontinuous Dense Urban Faoric (S.L. 50% -30%)
mll #1220 Discontinuous Medium Densiy Urban Fabric (S.L.2 30% - 50%)
4| w1230 Discontinuous Low Density Urban Fabric (S.L.: 10% - 30%)
11240: Discontinuous very low density urban fabrc (S.L < 10%)
pll 11300: isoiated Structures
mll 12100: Inoustrial, commercéal, pusiic, miliary and private units
Bl #2210 Fast ranst roans and sssoclsted land
12220 Cther roas and assocated land
il 12230 Raways and assocated land
12300: Port areas
12400: Alrports
mll 13100: Mineral extraction and dump sites
13300: Contuction stes
Bl 13400: Lana without current use
14100: Green urnan areas
14200: Spors and lelsurs fadities
20000: Agricuttural, semi-natursl and weiand areas
ol 0000 Forest
EA000" Watar




Schlaglichter auf Anwendungen
2. Starke des UA: Europa-weite Einheitlichkeit ;

In Grenzgebieten stol3en die Karten aneinander und ermdglichen X-Border-Coop.

e il _ ~ Layersandlegend
S ToC

Live Maps
|| CORINE 2000
CORINE 1990

CORINE changes

Lucas_ Points

xDIE (SF S

Urban Atlas

Background Maps

v/, Strest Map

Prés de 196.000
Frontaliers!

Etwa 196.000
Grenzgdnger!

Urban Atlas Free Download: Vector data: http://www.eea.europa.eu/data-and-maps/data/urban-atlas
Viewing:  http://discomap.eea.europa.eu/map/UrbanAtlas/
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http://www.eea.europa.eu/data-and-maps/data/urban-atlas
http://www.eea.europa.eu/data-and-maps/data/urban-atlas
http://www.eea.europa.eu/data-and-maps/data/urban-atlas
http://www.eea.europa.eu/data-and-maps/data/urban-atlas
http://www.eea.europa.eu/data-and-maps/data/urban-atlas
http://www.eea.europa.eu/data-and-maps/data/urban-atlas
http://www.eea.europa.eu/data-and-maps/data/urban-atlas
http://www.eea.europa.eu/data-and-maps/data/urban-atlas
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2. Starke des UA: Europa
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EU-Anwendungen

-
5
.
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“Urban sprawl in Europe —the ignored challenge ..
(European Environment Agency Report, 2006)
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EU -Anwendungen 2
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Green urban areas
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EU-GD-REGIO
gegenwartige und geplante Nutzung

Derived indicators
(Can be exploited at the level of Urban Audit units: Larger Urban Zone (LUZ), kernel,
city, sub-city districts):

» Land cover/use surface breakdown
« Green urban areas per inhabitant: Ongoing analysis on proximity and accessibility
* A sprawl analysis (ESPON LUPA project)

« Compactness of cities: Share of selected land cover classes in total land surface of
concentric circles defined around the city centroid

Modelling: Input data for modelling of urban vulnerabilities to natural hazards (JRC)

More EU-wide (planned) Modelling and indicator applications:
« Urban morphology and urban form

» Land use modelling: drivers for/from urban areas

» Spatial allocation or distribution of statistical variables

« Climate change and urban areas

» Distribution and availability of green urban areas and urban green
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Ausbllck neue Satelllten

« Urban sprawl with respect to the Municipality area: 0.16% = 29 ha
» Urban sprawl with respect to the built-up areas 2006: 3.7 %

WorldView-lI,
50cm,
Oktoberfest,
21/09/ 2011

Pleiades, 50cm, Stuttgart, 09/03/2012

O Industrial or commercial units

@ Construction sites

0O Green urban areas

O Sport and leisure facilities

B Arable land

O Permanent crops

B Heterogeneous agricultural areas
O Forests

B Scrub and/or herbaceous

vegetation associations
@ Other




Ausblick: neue Satelliten

Vorsicht beim Gasgeben: Big Brother!

DRA Campaign 2009: TTP Detection for A4, Dresden

Reference data from ground video
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Grol3flachige Geschwindigkeitsmessung mit TerraSAR-X Validierung 2009
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