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ISN 15.12x 

Transformation of El - OI data  

for INSPIRE 



2 

Methodology 

• Define some strategy 

– Theme EL 

• Meeting n° 1 : information 

– => decision: launch small test to gain experience 

• Meeting n° 2: test launching 

• Meeting n° 3: learnings from the test 

– Theme OI 

• Meeting n° 1 : information 

 

 

 

 
 

High level 

choices, 

e.g. 

INSPIRE 

options 
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Methodology 

• Which data for INSPIRE? 

– IGN has several (internal) products 

– IGN delivers many derived external products 

• Grid size  

• CRS 

• Radiometry (e.g. colour, B&W) 

 

• Coordination required with other producers 

– Marine office (coastal areas) 

– ELF (European coverage) 

– => IGN has not decided yet which products to 

transform for INSPIRE 

 

 

 
 

very limited 

progress 
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 Technical choices 
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Delivery 

 

• There are 2 technical solutions for download 

services for coverage data 

– Predefined data sets 

– Direct access (WCS) 

 

• But WCS is not (yet) included in the INSPIRE 

Implementing Rule for download services 

 

• There are currently no WCS on the IGNF  

GeoPortal infrastructure and no possibility to add 

new services until 2017 

– => Short term : use of predefined data sets  
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Delivery 

 

• Short term : use of predefined data sets  

=> duplicate data volume 

 

• Decision: 

– Transformation for EL 
• DTM : short term (2016) 

– Transformation for OI 
• Later (when WCS is ready) 

  

• Potential request for change (Thematic Cluster) 

– For Lidar point clouds, the INSPIRE format (GML) is not 

efficient 

– Allow more efficient formats, such as .las or .laz 

 

 

Elevation is ELF theme, 

limited volume of data 

Deadline is 2020,  

huge volume of data 
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• INSPIRE offers 3 possibilities: 

– Grid 

– Vector 

– TIN 

• IGN choice : grid 

– Our main product(s) 

– Mandated by INSPIRE 

– Other IGN products (Lidar point clouds)  

•  to be considered later … or not at all ? 

 

 

 
 

 

 

 

 

 

Data model 
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• INSPIRE offers  several possibilities 

• Geographic coordinates 

• Projected coordinates 

–  LAEA 

– Lambert conform  

– TMzn 

 

• IGN decision: geographic coordinates 

– As for vector data (AD, AU, GN, TN, HY, 

BU) 

– Pivot CRS 

 

 

 

 

 

 
 

 

 

 

 

 

Horizontal Coordinate Reference 

System 

Recommendation for regional 

data 
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• INSPIRE : 

–  requires EVRS and recommends EVRF 2007 on continental 

Europe 

– Allows any gravity based heights outside EVRS scope 

 

• IGN 

– Use of EVRS on continental Europe 

– Keep national systems elsewhere 

• Corsica 

• Over sea departments 

 

 

 

 
 

 

 

 

 

 

 Vertical Coordinate Reference 

System 
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• EVRF issue 

– IGN has computed transformation from 

national system to EVRF 2000 

– But EVRF 2000 is deprecated in EPSG 

– IGN can’t compute transformation between 

national system to EVRF 2007 

•  no point was measured in France (no big issue) 

• BKG (in charge of EVRF 2007) has not yet sent relevant 

information to IGN F 

– IGN F will use  deprecated EVRF 2000  

• A priori, not an issue for GIS (may nevertheless read data) 

 

 

 

 

 
 

 

 

 

 

 

 Vertical Coordinate Reference 

System 
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Geographic grid system 

• For INSPIRE themes EL et OI, a specific 

grid 

– Grid_ETRS89_GRS80zn_res 

– Zn : zone number 

– Res: grid size (angle unit) 

 

 

 

 

 

Zone 2 

Zone 1 

50° 

IGN decision: 

whole France 

considered in 

one zone 
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 Transformation test 
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• Theme EL  

– RGE ALTI 

– Grid size : 5 m and 1 m 

– Horizontal CRS: RGF93 (ETRS89) – Lambert-93 

– Vertical CRS: IGN 69 

– Some tiles 

– Format ASC 
 

 

 

 
 

 

 

 

 

 

Source data 
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domainExtend 

 

 
• Main decision : a coverage is a 

tile 1000 x 1000 

 

• Advantage: handlable data 

volume (4 Mo) 

 

• Drawback: many tiles 

– Grid size 5 m => around 25 000 tiles 

– Grid size = 1 m => around 500 000 

tiles 
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domainExtend 
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domainExtend 

domainExtend provided as BoundingBox in 

default CRS 
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inspireIdentifier  

 

• Namespace: 

– FR_IGNF_RGEAlti_Elevation 

 

• localId  
– EL_ETRS89_EVRF200_150MS_XXXX_YYYY 

• 150MS: grid size 

• XXXX = E [(180 + Lon)x (3600/150] 

• YYYY = E [(90+ Lat) x (3600/150)] 

 

 



18 

inspireIdentifier  

 

• INSPIRE requires persistent 

identifiers 

 

• What to do when update on source 

data (RGE ALTI)? 

– Use temporal attributes (versioning)? 

– Include data (year) to the localId? 

(new identifier) ? 

 

• Likely, second option 

 

 

?? 
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• The half pixel issue 

– Georeferencement is present in 
• GML Cov : RectifiedGridCoverage has coverageFunction that documents: 

– Ground coordinates of origin point 

– Ground  grid size(s) and directions 

• GeoTif :  

– Similar to GML Cov 

– Options Pixel Is Point or Pixel Is Area 

• => need to supply consistent information to users 

 

– IGN used Pixel Is Area because taken into account by 

(old) tools 

 

– Decision for INSPIRE: use option Pixel Is Point 

(considered as better) 

 

– To be checked carefully during transformation (Pixel Is 

area being default option of GDAL) 
 

 

 
 

 

 

 

 

 

domainSet 
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domainSet 
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rangeSet 

For rangeSet, only the parameters necessary to 

access the associated image file of EL values 

External file 

Image format 
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rangeType 

• rangeType enables clear description of main charcteristics 

of the Elevation Coverage  

DataRecord::field 

“It holds the instance describing the elevation attribute of the coverage (i.e. the 

elevation property)”.  

Quantity::definition attribute (optional) 

Property name : height / depth . Must be consistent with PropertyType  

Quantity::description attribute (optional) 

Property description  

Quantity::constraint attribute (optional) 

Number of meaningful figures after comma 

Quantity::nilValues attribute 

Identification  of values dedicated for missing data 

Quantity::uom attribute 

Unit of measure. Mandatory 
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rangeType 

Add vertical CRS to UoM? 
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Coverage Function 

 

 
For grids, there is a 

standardised way to 

associate domainSe to 

rangeSet 

 

 

This Coverage Function 

is generally integrated 

in the encoding of the 

image representing the 

range set 
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Coverage Function (ISO) 

 

 

Linear  (with various scanDirection) 

boutrosphedonic 

Cantor-

Diagonal Spiral Morton  Hilbert 
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coverageFunction  

(GML Cov) 

+1 +2 
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metadata 

INSPIRE alllows 

metadata: 

- At feature type level 

(ElevationCoverage) 

- At data set level 

 

Second option is 

recommended. 
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metadata 

In  IGN : 

- Elevation data 

- Source mask 

 

 

- Metadata will be at data 

set level 

- Reference to the source 

mask (e.g. from 

genealogy) 

- possible only if 

interpolation method 

(when resampling during 

CRS transformation) is 

“nearest neighbour” 
 

1 2 2 2 

1 1 2 2 

1 1 1 2 

1 1 1 2 

1 : Lidar 

2: automatic correlation 

…. 
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Transformation tools 

• Changing CRS: GDAL 

 

• GML Coverage 
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Results 


