D19 WP Test BUGS

MICRO

Data pre processing

1. Land use categories

Data collected through KVR services have to be transformed in order to be used by all the partners. The Land Use Data Base provided is very detailed and huge. The categories of the various land use all over the KVH area are numerous and not automatically usable. It has been necessary to harmonise the date categories according partners needs: for instance the LAICA and Corine Land Cover tables categories for Vito’s modelling purposes and the transformation of ground characteristics for AAC models.

The BUGS project relies on an integration of models (Figure 1) dealing with various spatial scales (macro and micro scale) that have to be articulated. The inputs from planners are incorporated to simulate urban structure changes that might affect the atmospheric pollutant release and dispersion. Such integration of models requires peculiar attention to the data flows and the consistency of the information to be delivered to each partner. The previous GEOMAP work-package was in charge to deliver Land Use - Land Cover (LU-LC) data for partners, derived from imagery remote sensing or data -bases. 

Figure 1 Data-flow


Our objectives here were to provide several layers from remote sensing data (LU-LC, temperature, and vegetation index at various spatial resolutions) and data - bases. It appears rapidly that the information required by all the partners were not totally relevant (precision, availability, format, resolution, type of data etc.) or quite different according semantic contents or scales. Several data-bases have been used to satisfy the requirements. One of the principal problems was to get precise definitions of the partners needs in order to be able to provide reliable and relevant data. 

A general land cover type like the LAICA categories proposed by our Belgium partner and needed at the macro level, could not satisfy the micro level neither does the Corine Landcover database. The Corine Landcover areas are too coarse for this level thus another database more precise has to be found. In a general case study application, the initial needed coverage might be obtained through remote sensing data (LandsatTM images) and/or vector files provided by KVR. This is the reason why a careful stepwise methodology has to be set up. 
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	Provide spatial information for the micro zones Mulheim and Oberhausen
.

· Land use – land cover layers:extraction of microzones and aggregation in main categories
· Buildings contours and Height of the buildings in Oberhausen test- zone

· Building height in Mülheim

· Noise regulation map with land use – land cover categories (with ground /soil compactness maps)




Objectives 

The objectives of this work package are to provide the MICRO scale partners with spatial information usable in the models they use. The selected areas are 2 derelict areas in Mülheim and areas in Oberhausen for which Land-Use and Land Cover (LU-LC) are required. Even if partners agree on the general categories of LU-LC, they still have various requirements when they ask for specific types adapted to their model or relevant for their objectives. For instance the file needed by the TRAFFIC model is constrained by the number of total zones that can be introduced in the model (650) at the MACRO level. For the SoundPLAN( model other requirements need to be satisfied concerning the ground quality. The use of new Nordic method to model sound propagation leads to fix a maximum of 7 ground types, that are associated to the degree of compactness: from acoustically very soft like snow to hard surfaces as concrete or water.  

Methodology and scientific achievements related to the WP

A link has to be strongly defined between databases used in order to ensure coherence within the data flows between the models and the results. Each class of the used databases has been fixed in collaboration with the DTPI and detailed in order to ensure a general understanding of class contents by all partners (metadata). The table 1 presents the categories of three data – bases used, and the link between each of them. 

Among the data–bases gathered in the BUGS project, the available KVR Land Use-Land Cover (LU-LC) data- base which was ought to be used for all scales, but it turned out to be far too detailed. This introduces two types of problems: first a too large amount of classes and of polygons over the KVR area; second the difficulty to reproduce the analysis over another city which may not have this type of data – base. Confronted with to the amount of polygons and the large range of thematic classes of the KVR LU-LC layers, an adapted methodology in several steps was set up using conversion GIS capacity from raster to vector data models, and filtering processing over the KRV area.
Table 1 Extraction of the conversion keys tables

	Laica ID
	Laica categories
	Co​rine ID
	Corine  type

(combined)
	KVR types
	KVR

ID

	1
	urban
	1
	urban fabric
	Residential areas, 1-3 floors

Residential areas, 1-5 floors

Residential areas, more than 5 floors

Built up areas, mixed use

Service areas

Residential and connection streets

Pedestrian zones

Parking lots

Other public squares
	  10

  20

  30

  40

  80

150

160

170

200

	3
	industry
	3
	Industrial / commercial units


	Industrial areas (including mining)

Business areas

Farming buildings

Energy supply

Water supply

Waste water disposal

Waste incineration, recycling plant

Other built up areas
	  60

  50

  90

210

220

230

241

100

	3
	industry
	4
	Road / rail networks 
	Motorways and alike

Highways

Railways and belonging systems
	110

140

180

	3
	industry
	6
	Airports
	Airports
	190

	6
	grass
	7
	Mineral extraction sites
	Earth removal areas
	260

	6
	grass
	8
	Dump sites
	Waste disposal sites

Storing areas for earth and waste earth

Slag hills
	240

250

500

	6
	grass
	9
	Construction sites
	Fallow, set-aside land / residential areas

Fallow, set-aside land / business and industrial areas

Fallow, set-aside land / mining areas

Traffic areas out of use
	450

460

480

490

	10
	woodland
	10
	Green urban areas
	Public and private green areas and parks

Churchyard

Allotment gardens

Green gap areas
	270

280

290

320


Two of the models need the population information associated to residential areas: for AUTO it is needed to derive the changes in transportation flux, and for SoundPLAN( to calculate the population affected by the noise. So the demographic sectors have also to be taken into consideration. The same categories will be used by ENVI-Met for decision of covered versus uncovered ground that introduce modifications in the model (water is an extra category for this last model for instance).

Thus the transformations of the LU-LC layers have to fit numerous constrains: semantic coherence and relevance, geometric reliability, and specific modeling restrictions. 

The transformation from the KVR types to these new categories has been realized carefully to provide relevant classes to the noise assessment modeling (table 2).

	Catsoil_ID
	Soil compactness
	KVR categories

	Cat. G
	Hard surfaces
	Residential areas, 1-3 floors 

Residential areas, 1-5 floors

Residential areas, more than 5 floors

Built up areas, mixed use 

Business areas (buildings and sealed areas)

Industrial areas (buildings and plants)

Sport and recreation areas

Service areas

Farming buildings 

Other built up areas (military, buildings and plants)

Residential and connection streets

Pedestrian zones

Parking lots (buldings)

Railways and belonging systems (buildings and sealed areas)

Energy supply (buildings)

Water supply (except 223)

Waste water disposal

Waste incineration, recycling plant (buildings and plants)

Earth removal areas (buildings)

Churchyard (buildings)

Airports (except 193)

Motorways and alike

Highways

Water courses

Canals and harbours (i.e. the water in the harbour)

Lakes and ponds

Market garden. Nursery (buildings)

Fallow, set-aside land / mining areas (buildings and plants)

	Cat. F
	compacted dense ground
	Business areas (except buildings and plants)

Industrial areas (except buildings and plants)

Other built up areas (military, other areas)

Parking lots (except buildings)

Railways and belonging systems (rails and others, non built up)

Airports (other areas, non built up)

Other public squares

Energy supply (except buildings)

Fallow, set-aside land / residential areas

Fallow, set-aside land / business and industrial areas

Traffic areas out of use

	Cat. E
	compacted field and gravel
	Earth removal areas (except buildings)

Waste disposal sites (except buildings and plants)

Storing areas for earth and waste earth

Public and private green areas and parks

Allotment gardens

Churchyard (except buildings)

Grounds for game and sport

Camping areas

Fallow, set-aside land / mining areas

Slag hills

	Cat. D
	normal uncompacted ground
	Water supply (other areas, ex. pasture)

Green gap areas (outside of city)

Permanent meadows and pastures

Farm land, arable land

Market garden. Nursery (except buildings)

Stands, smaller areas vegetated or with growth of trees

Areas for reforestation

Farming and forestry areas out of use

	Forest
	Forest dec
	Deciduous forest

	
	Forest con
	Coniferous forest

	
	Forest mix
	Mixed forest


Table 2 Noise assessment needs

Among the results obtained during this part of the program, it was important for us to be able to provide relevant and reliable data to all our partners. Classification of LU-LC results lead to specific information layers, adapted to partner’s requirements. Apart from peculiar data file format, this work-package reveals the real necessity to have a consistent dataflow chart in order to avoid troubles when dealing with integrated programs.

2. Surface digital model

Digital surface model have been necessary to approximate houses height in KVR selected areas (Mülheim and Oberhausen). For Mülheim the house’s height data were provided through a specific data-base with polygons and heights referend to the sea leval. A Digital Terrain Model (DTM) in a grid format was provided by KVR. For  Oberhausen it was necessary to create them by another way. 

Mülheim: Using GIS capacities the height per buildings has been extracted. The digital terrain model (DTM) provided by KVR, and the transformed house’s heights layer (into a grid format too)  have been used in order to obtain (1) the maximum height per building data and the elevation mean per building data. A new layer was created substracting from the digital surface model (DSM) values the building heights (figure 2). 

Oberhausen: A general file with houses polygons has been digitized. The heights have been approximated using the KVR Land Use Land Cover data base, using the same categories of built up areas (residential, industrial, etc.). 
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� Oberhausen have been abandoned during the study.





