LGN: Dutch National Land Cover
Mapping with the use of different
data sources
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LGN In brief

iy

LGN = raster database (25*25m grid), monitoring
database (changes), crop database (vector)

Update cyclus 3-4 year LGN1-LGN5 (1986, 1992,
1995/1997, 1999/2000, 2003/2004)

Based on satellite images, Topl0Vector and visual
Interpretation

39 classes (main classes urban area, forest, water,
agricultural land and nature)

Monitoring land use changes for 8 classes
Consistent methodology from LGN3
High accuracy
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Code IMain class Subgroup Jass
1 pasture
2 maize
3 potatoes
4 sugar beet
5]Agricultural area cereals
6 other crop
8 greenhouses
9 orchard
10 flower bulbs
11|Forest deciduous
12 coniferous
16| W ater fresh water
17 salt water
18 urban built-up area
19|Urban area bld. inrural area
20 deciduous in built-up area
21 coniferous in built-up area
3 Ievel S - mal n Cl asses 22 dense buildings in woodland
. y 23 grass in built-up area
24 bare soil in built-up area
CI asses an d SUb CI asses 25[Infrastructure main roads & rails
26]Agricultural area buildings in agricultural area
39 classes + definitions 30 mudtiats
31 Coastalzone Jcoastal sands
32 open dune vegetation
33 closed dune vegetation
34 dune heath
35 shifting sands
Moors and
36 heathland heath
37]Nature moderate grassy heath
38 very grassy heath
39 Peat bogs raised bog
40 forest in raised bog
41 other marsh vegetation
42 Swamp reeds
43 forest in swamp
44 peat pasture
ALTERRA 45 other open natural vegetation
46 bare soil in natural area
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GN — National







Monitoring land use changes for urban, water, forest, nature,
Infrastructure, greenhouses, orchards and agriculture




Who are the users of LGN?

National Ministries (LNV, VROM, V&W)
Provinces

W ater board

Municipalities

Research institutes and Universities




What are the applications of the L GN

database?

Base-line information on land cover (statistics,
Input models, location, maps)

Water management (hydrological modeling)

Spatial planning (infrastructural projects)
Environmental management




Management of river systems

Modeling of river systems (LGN has been used to quantify
the surface roughness of the river washplains)

Recharge studies of acquifer systems




Spatial planning

Early assessment of major
Infrastructural designs

Relocation of pig farms

Scenario-studies (future land
use) Planned route of the high-speed
railway system

Urban sprawl studies

Communication network design
(optimal distribution of GSM
receivers)




Environmental manage

Pesticide studies (planning of filling places for
pesticide spraying - optimal location in relation
to farmer fields) — input in SWAP, STONE and
GeoPearl models

Registration of emissions

Evaluation of measures to reduce phosphate,
nitrogen and pesticides leaching

Ecological modeling (LARCH)

Air pollution studies (OPS model)

Studies of noise reduction/impact (EMPARA
model)




Development L GN

Experimental — professional

Increase thematic detail (17 naar 39 classes)
mainly nature

Increase accuracy and reliability

Mixture classes agricultural crops
Orchards and greenhouses from TOP10vector

Improvement cartographic appearance land use

Object classification agricultural crops (integration
with Topl10Vector)

Monitoring land use changes




Comparison visual appearance LGN1 — LGN2 —
LGN4




Comparison LGN1 — L GN3 — L GN5

LGN 1 (1988)

LGN3 (1998)

LGNS (2005)

Nr. of classes

17

43

39

Accuracy

6/%

85%

81%

Nr. of satellite images

2

17

25

Integration with other GIS

no

YES

YES

Agricultural crops based on
ToplOVector geometry

no

no

yes

Monitoring land use changes

no

no

YES




L GN5: requirements

Raster database for use in a GIS, with a resolution of 25
meter.

Discrimination of the major crop types

Integration with Topl0Vector
Object classification of agricultural crops
Urban expansions, green houses and orchards
Methodology consistent with LGN4

Monitoring land use changes on 8 main classes

Limited number of classes (agricultural land, urban area, forest,
water, nature, orchards, greenhouses, infrastructure)

create large time serie (1995 — 2004)
Obtain accuracy of LGN4




Material

Satellite iImages
Topl10-vector
Basic Registration Parcels (BRP)

Aerial Photographs
Crop statistics of Central Office of Statistics
LGN4




L GN5: methodology

Overlaying different data layers
Stratification

Visual interpretation
Multi-temporal satellite images
Integration with Topl0OVector




L GN5 = | GN4 methodology

Top10-vector: Top10-vector
-greenhouses LGN4 classes -tdn code 5203
-OI’ChardS Se |ection 'tdn COde 5213

agricultural
Satellite parcels

rasterising merging imagery

crop

updating clas_sifi—
Expert cation
knowledge &

ancillary data

merging

LGNS database




LGN: methodology (visual interpretation)

Adding of:
Urban expansions
newly built roads
lakes and ponds
forest
greenhouses/orchards




Visual update of LGN classes







National User meeting

Thematic (number of classes), temporal and
spatial detall

TOP10NL as a basis (object data model)

Comparability/fitting of databases

National and also cross border
Temporal




LGNG6: Scope for the future

Common topographical basis (TOP10NL) for
Dutch Spatial databases

INSPIRE standards — NEN standards

Exchangeability and comparability between
databases (geometry, availability)

Focus on agricultural and nature areas
Update of nature classes

Additional databases for urban areas (BBG)




Data sources

TOP10NL/TOP10vector — topographical database
Satellite images (Landsat, ...)

Aerial photographs

Management information nature areas

Basic Registration Parcels (BRP)

Crop statistics of Central Office of Statistics
BBG of Central Office of Statistics

LGNS

Additional data (FGR, peat bog map etc)




Structure L GN6

TOP10NL as basis for main classes (agricultural
land, urban areas, moors and heath land, forest,

greenhouses, orchards, infrastructure, water, salt
marshes, sand)

Subdivision of main classes by management

Information or additional databases (marshes,
peatbogs, natural grasslands)

Remote sensing based classification for

agricultural crops, forest, coastal area and moors
and heath land




TOP10NL

Name: data model TOP10 objects
Successor of TOP10vector

Technical developments (standardization, internet,
hardware, more data)

Overcome limitations (update, coupling, analysis, core
dataset, internet applications)

Characteristics
Object oriented with unigue IDs
Change-only data instead of complete update delivery
Based on international standards
Seamless




Advan nd disadvantage

Advantages:
Exchange of data
Incorporation of other data
Updating more easily, profit in time
Common geographical basis/geometry

Disadvantages:
Different/new methodology
Monitoring changes (backwards and forwards)
Avallability or access to data




Conclusion

Positive attitude to more object oriented land
cover database

More integration of different LC activities

Improvement of exchangeability between different
databases

Loss of a certain continuity between land cover
data sets over time (analysis of changes)




Thank You

Acknowledgement:
Nico Bakker of TD-Kadaster

© Wageningen UR




