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IOER Monitoring Approach _

Land Use Monitoring Conception

® Description of state and development of land use and its structure
* Indicator-based and quantitative
® Description of real situation (no planning data)
®* Nation-wide administrative/non-administrative
s Satisfy information demands
* Discover spatial patterns
®* Provide spatial high resolution information
® Spatial and temporal comparability
® Base information for further scientific research
® Interactive online visualisation (www.ioer-monitor.de)
® Maps, tables, indicator sheets (descriptions)

® Combination with population, transportation, economical,
environmental data

® Information provided free of charge
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Monitoring programme _

IOR-Monitor

®* Land use scheme
® Based on official land use classification catalogue
® Hierarcal concept
®* Non-overlapping (unambiguous assignment of areas)
® LU classes sum up to 100% reference area
= Full redundancy-free land use classification

Reference Area
Open Space
Transportation Settlements
4} - ) . ) ‘ Urban Free Space Agriculture Uncultivated Sites Str\e,;:;'::f of

Area for Sports,
Leisure, Recreation

Traffic accompanying area
other Urban Free Space area
Mining and Slap Heaps

Arable Land

d
Road traffic area
Railroad traffic area
Aviation area
Parks
Allotment area
Weekend housing area
Golf courses
other Recreational Area
Graveyards
Grassland
Traditional Orchards
Horticulture
Fruit Growing
Viniculture
other Agriculture
Heath
Moor
Bog
Non-vegetation
Undefined Land Use
Running Water
Standing Water
Harbour Basin
Sea, Shallow Bay




IOER Monitoring Approach _

Input data needs

Requirements
® Availability: Nation-wide Y
* Topicality: regular updating cycles with small -

intervals ¢ J

» Scale: low degree of generalisation, suitable r
for local spatial analysis R

* Content: adequate land use information
content

®* Data processing: automation, scripting-
enabled

= ATKIS

Authorative Topographic-Cartographic
Information System
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IOER Monitoring Approach %
ATKIS(R)

Authorative Topographic-Cartographic Information System

" s s s g

Authorative - defined by the Working Committee of the
Surveying Authorities of the States of the Federal Republic of
Germany

Topographic > comprehensive description of the earth surface
(DLM, DTM, DOP)

Cartographic - Basis for official topographic map series
1:10°000 - 1:1'000°000

Information System - object based spatial information
system

Digital Basis Landscape Model (Basic DLM)
Digital Terrain Model (DTM)

Digital Surface Model (DSM)

Digital Orthophotos (DOP)

Digital Topographical Maps (DTK)
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IOER Monitoring Approach _

Basic DLM

® Object type catalogue
® >100 object types
® Geometrical domain: Polygons, Polylines, Points
® Semantical description:>60 Attributes

® Extensive semantic differentiation of objects

® Target mapping scale: 1:10000/1:25000

® Most precise geo-topographical dataset in with nation
wide availability in Germany

® Authoritative dataset
® Regular updating (3 years)
® Basis for topographic map series
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Basic DLM: Increasing topicality _

2006 - 2008 2011

Datenalter nach
Kartenblattern
B <1 e
1- 2Jahre Anmarkungen Geoinformationen
. Die Karterrwerks und Blatischnie fir dle © Bundesamt fur Kartographie
3- 5Jahre Atualsiarung dferiaren je nach Bundasiand und Geodasle 2007720002012
{www. i bund de)
Leibniz-Institut _ 6-10 Jahre
fiir skologische 0 100 200 300 km M2 * bezeichnete Bundesiénder Sefern die Bearbeitung Tobias Kriger
Raumentwicklung B - 10 Jahre L | L ] ATKIS-Diten 2011 im neuen AAR-Modes 5.0 und Utiich Schumacher 2012
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Basic DLM: Increasing topicality _

Land use information from ATKIS

Base Layer Objects Overlaying objects
(Object Class Factual Use)

Water running/standing inland water, Special vegetation
channels, sea, shallow bays characteristics
Settlement built-up areas, mining, slag
heaps, recreation and sports
Vegetation agriculture, forest, swamp, non-
vegetated

Transportation  roads, railroads, aviation

Assignment to land use categories
1H
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Object Assignments to Land Use

Land use Land use ATKIS objects
category sub-category

Settlement

Free Space

Housing area 41001

Industial and 41002
commercial 41004
area 42016

Park, Green 41008
space

Allotments 41008
Arable 43001
Greenland 43001

Wine yards 43001

Built-up area with housing function

Industrial and commercial area

Mining industry
Shipping

Sports/Leisure/Recreational Site

FKT=4400/4420

Sports/Leisure/Recreational Site

FKT=4440

Agriculture
VEG=1010

Agriculture
VEG=1020

Agriculture
VEG=1040

One object type per

land use category

Several object types
per land use category

Assignment of one

object type to several
land use categories

based on attribute
values
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. (L
Modelling chain (simplified)

ATKIS

Selection: Polygon objects
(object type/attributes)

Selection: Linear objects
(object type/attributes)

Buffer
(Width attributes)

Land use category Land use category Land use category
(Land use scheme) || (Land use scheme) || (Land use scheme)
Brutto area Brutto area Brutto area

Reference area

iterative overla
borders y

(Update)

Final Land Use Geometry
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Polygon objects

® Explicit area
information

® Select/merge
relevant objects

= Geoprocessing
(Select, Union)
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Linear objects

®* No explicit areal information
®* Width attributes

= Geoprocessing
(Select>Buffer>Union)

NCL
Vﬁj@} |
T
T~ 7

I

1

\J

Transportation Water
(<12 m width)

Roads, streets, Running water
pathways

Railroads Channels @
ion of polygons and buffered li
Runways

Example: Road traffic

N
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Geoprocessing

® ATKIS Input Geometries:

® Polygons - explicite area information
= direct use

® Polylines - implicite area information
= Buffering

® Resolve overlaps
® updating by sequential overlaying

Update geometry 1 Up ry  Update geometry 2




Sequential updating of land use geometry

Land use category

0 Currently undefined area

1 Vegetation-free

Increasing priority of
2 Bog anp y

overlaying geometry layers

(update/overwrite)
10 Arable land

11 Greenland

17 Area of special functional purposes

18 Cemetery

23 Park

24 Economic area

28 Running water

37 Roads

4. Dresdner Flachennutzungssymposium, 14.-15. Juni 2012 E’I LB L
G. Meinel, T. Krager, U. Schumacher, J. Hennersdorf, J. Forster fir Skologlsche
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Land use — Reference areas

o . r iafRISEianganotat Seduse ddns shnRuiuna AR TAREE
Administrative Number | Number [[SEssssst - s e S e e
level 2006 2010 5 S
Federal states 16 16 | i e
Planning regions 97 06 | e S
Districts 439 412 e S
Municipalities 12556 11669 || e | EEC
,jii = : i [‘ it t
S A ! o J
,: b e A £ (..v,....k...,. S O I 0 2 ,: R e
Grid size [m] Cells Hiie b
10000 3866 A e e e
5000 14984 T e e
1000 361689 s : i e
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I Anteil Siedlungs- und Verkehrsflache an Gebietsfliche (2010)

I '\e S u I tS Anteil Siedlungs- und Verkehrsflache an Gebietsfliche (2010)

Cliederung: Gemeinden

d (2010)

Cebiet: Baden-Wurttemberg, Bayern, Berlin, Brandenburg, Bremen, Hamburg, Hessen,

Mecklenburg-Vorpommern, Nied,...

® Administrative maps
® Lander
® Districts
® Municipalities

® Tables

Anteil Siedlungs- und Verkehrsflache an Gebietsflache (2010)

® Export

Herausgeber:

&

Leibniz-Institut
fir 6kologische
Raumentwicklung

Zum Vergleich (2008)

Legende
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Results

® Grid maps
* 10 km
® 5km
* 1 km

Example:

Share of Settlement
and Transportation
Area

Anteil bebauter Siedlungs- und Verkehrsfliche an Gebietsfliche (2010)

Gliederung: Raster 10km Gebiet: Deutschland

Anteil Siedlungs- und Verkehrsfliche an Gebletsfliche (2010)
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Antell Siedlungs- und Verkehrsfliche an Gebletsfliche (2010)
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Results

Industrial and commercial area per inhabitant

Inhabitants per settlement and traffic area

Industrie- und Gewerbefliche pro Einwohner (2010)

Glwderung Kraise Gebint: Deutschland

Einwohnerdichte pro Siedlungs- und Verkehrsfliche (2010)

Glwderung Kraise

JOR- Monitor€iLiibmiz < natitut I dkologische Raumentwicklung

Informationen zum Indikator
Baulich gepragre Flache mit vorherrschendes industries und Gewsrbenutzung pro
Eimwohner eines Gebietseinhelt

Datengrundlage.
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Darstollungsgrundlage
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Conclusion

ATKIS data (Topographical base data)

.

Nation-wide availability
= Homogeneous data for all federal states

Semantically differentiated
= rich area-covering information

Target scale ~ 1:10.000, i.e. few generalisation
= geometrical correctness

®* Object based digital data model
= High degree of automation possible
Problems
® Slightly different modelling practice in federal states
=2 in some cases limited spatial comparability
®* currently change in ATKIS model definition
2 limited temporal comparability
®* Updating cycles up to federal states
-2 Varying regional/local topicality
-2 Object changes due to in-situ-changes or data corrections?
| |

Large dataset (Base DLM: ~ 20 GB)
= Scripting limitations/sequential data processing
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Conclusion

IOER Monitor

®* Defined land use scheme
= Transparent definitions of object assignments

® Using authoritative nation-wide available datasets
= guaranteed data continuity

g O N I I n e p I atfo rm = GEOSS Component Details
= Accessibility

mponent Basic Information

L i Component Ia: urn:geoss:csr:component:um:uuid:0dfbeff7-e722-4119-b493-e849e6b26341
I n te rn a tl O n a | Name: Monitor of Setilement and Open Space Development (IOER-Monitor)
VISI b| I |ty Abbreviation: IOER-Monitor

Desmtion: Intemnet based Information System to land use and land cover state and development for whole 3
9 G E O S S ESapAlon: Germany on base of indicators and in high resolution

ISPRS : Internationa Society for Photogrammetry and Remote Sensing
CO m po n e n t UNEP : United Nations Environment Programme
UNU-EHS : United Nations University
Institute for Environment and Human Secunty
EEA : European Environmenta Agency

GEOQ Member or Parficipating Organisation -

Germany
Responsible Organisation: Leibniz Institute of Ecological Urban and Regional Development {IOER)
URL to Corrponent Information: www.icer-monitor.de
Contact Name: Dr. Gotthard Menel
Contact Email: monitor@ioer.de

websitesDocuments

cietal Benefit Areas
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. |
Outlook

®» Densification of time series (= annual)
®* Further indicators
Protected areas (already in use)

Landscape fragmentation (in progress)

Ecological landscape quality (hemeroby indicators; defined
but not yet implemented)

Building based indicators (in progress)

® Better visualisation

EUROPEAN FORUM

® Exhanced data viewer
®* Web Mapping Services
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® Contact
Tobias Kruger

Leibniz Institute of
Ecological Urban and
Regional Development

Weberplatz 1
01217 Dresden
E-Mail: t.krueger@ioer.de
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