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swisstopo 

Usage of PROJ at swisstopo, EUREF19, E. Brockmann et al 

Swiss Reference Frames

• Old System LV03 (Triangulation based)

• y,x

• origin y0= 600’000, x0=200’000

• New System LV95 (GNSS based)

• E,N  

• origin E0= 2’600’000, N0=1’200’000
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swisstopo 

Usage of PROJ at swisstopo, EUREF19, E. Brockmann et al 28.05.2019

LV95-LV03 Differences (FINELTRA; horizontally)

A) FINELTRA: Finite Element Transformation (identical forward and backward)

• 10 - 30 cm accuracy transformation available since 1995

• 2 - 3 cm accuracy transformation available  beginning 2007

B) 1x1 km grid available (forward and backward < 1cm) 

New is official

system from

2017 onwards

for federal law

geobasisdata

1903

±1.5 m differences

Data set name:

CHENyx06

1995

New is official

system from

2020 onwards

for ALL

geobasisdata

country LV95

E,N

LV03

y,x

pub. 

year 

2006
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swisstopo 

Usage of PROJ at swisstopo, EUREF19, E. Brockmann et al 

Web Tools for coordinate transformations

https://www.swisstopo.admin.ch/en/maps-data-online/calculation-services/reframe.html https://www.swisstopo.admin.ch/en/maps-data-online/calculation-services/navref.html

NAVREF: CH – WGS84REFREAME: CH – UTM – ETRS

- horizontal

- vertical (levelled / ellipsoidal)
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swisstopo 

Usage of PROJ at swisstopo, EUREF19, E. Brockmann et al 

Other methods

• Web API (REST service) 

- also available 2D:                             heights-only

• REFRAME library for own .NET or C++ applications (e.g. REFRAME.DLL)

• NTV grids (1x1 km; not the FINELTRA approach)

https://www.swisstopo.admin.ch/en/maps-data-online/calculation-services/m2m.html

geodesy.geo.admin.ch/reframe/wgs84tolv95?easting=7.43863&northing=46.95108&altitude=550.0call:

return:

JSON ¦¦

GeoJSON

{"easting": "2599999.81004", "northing": "1199999.68019", "altitude": "500.37779"}
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swisstopo 

Usage of PROJ at swisstopo, EUREF19, E. Brockmann et al 

Software 

• GEOREF (PC program)

Some countries 

(Albania, Armenia,

Austria, Europe, France, 

Germany, Guatemala, Italy,

Kosovo, Luxemburg, 

Switzerland)

• GIS-Systems, GNSS manufacturers: via NTV grid or via DLL

• swipos positioning system (via DLL implemented in Trimble VRS; access to 

different mountpoints; corrections constant within 1 km)

Europe

Switzerland
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swisstopo 

Usage of PROJ at swisstopo, EUREF19, E. Brockmann et al 

PROJ for Geodesy

• Install: 

- Version 5.1 from source on linux redhat6 (5.2 requires higher compiler)

• Usage:

• Compare with reframe web API (1-2 mm difference: grid versus algorithm)

echo 637549 126844 | cs2cs +init=CH:1903_LV03 +to +init=epsg:2056 -f "%.4f"call:

return: 2637548.7189    1126843.7212 -50.8212

(¦¦ epsg:21781 – without grid)

Config CH:1903_LV03: /usr/share/proj/chenyx06etrs.gsb (NTV grid) 

return: { "type": "Point", "coordinates": [2637548.7165, 1126843.7207] }

geodesy.geo.admin.ch/reframe/lv03tolv95?easting=637549&northing=126844call:

LV95
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Usage of PROJ at swisstopo, EUREF19, E. Brockmann et al 

PROJ config

Special CH using the grid:

<21781>  +proj=somerc +lat_0=46.95240555555556 +lon_0=7.439583333333333 +k_0=1 

+x_0=600000 +y_0=200000 +ellps=bessel +units=m +nadgrids=chenyx06etrs.gsb +no_defs

Standard debian proj packages:

<2056> +proj=somerc +lat_0=46.95240555555556 +lon_0=7.439583333333333 +k_0=1 

+x_0=2600000 +y_0=1200000 +ellps=bessel +towgs84=674.374,15.056,405.346,0,0,0,0 +units=m 

+no_defs

EPSG Code  <21781> - LV03

<2056 > - LV95

LV95

LV03

(replace default ¦¦ <CH:1903_LV03>)
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Usage of PROJ at swisstopo, EUREF19, E. Brockmann et al 

PROJ in Web applications

• GDAL (Geospatial Data Abstraction Library)

- raster / vector handling and utility programs

- open source (May 2019: GDAL 3 release)

- command-line oriented

- comes with debian packages and used within other 

OpenSource Map projects: PostGIS, GRASS, QGIS, MapServer

(Swiss Army knife in geomatics)

• Courses (e.g. «Proj4 and OGR/GDAL: GIS data processing”»)
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Usage of PROJ at swisstopo, EUREF19, E. Brockmann et al 

PROJ in Web applications

https://map.geo.admin.ch + https://test.map.geo.admin.ch

(used for global data view and vector 

data -> EU dense velocity viewer)

Different coordinate systems:

• LV03 (reframe api)

• LV95 (source, right click)

• UTM (proj4js)

• MGRS (proj4js)

• What3words (w3w api)

http://proj4js.org/
PROJ in JavaScript:Zimmerwald station

https://map.geo.admin.ch/
https://test.map.geo.admin.ch/
http://proj4js.org/
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Usage of PROJ at swisstopo, EUREF19, E. Brockmann et al 

PROJ in swisstopo FSDI services

• WMTS GetTile restful proxy -> mapserver 7.0.7 / gdal 2.3.0 / proj 5.1.0 

• WMS (GetMap/GetFeatureInfo) mapserver 7.0.4 / gdal 2.1.2 / proj 4.9.3

• API backend postgres 9.4 / postgis 2.1 / proj 4.9.1

• API frontend proj4js

EPSG Utilization Data source

WMTS 2056, 21781, 4326, 3857 200 req/s Filesystem (6TB, LV95,LV03)

Database (500GB, LV95)

WMS 2056, 21781, 4326, 3857, 3034,

3035, 4258, 31287, 25832, 

25833, 31467, 32632, 900913,…

5 req/s Filesystem (6TB, LV95, LV03)

Database (500GB, LV95)

api (p.e.

identify)

2056, 21781 50 req/s Database (500GB, LV95)

PROJ delivers on-the-fly tiles (from LV95 source system to various coordinate systems)
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Usage of PROJ at swisstopo, EUREF19, E. Brockmann et al 

• WMTS = OGC restful georeferenced map tiles service

• WMTS Request:
- 1.0.0/ch.bav.laermbelastung-

eisenbahn_tatsaechliche_emissionen_tag/default/current/2056/15/1/0.png

• will be translated into WMS GetMap
- ?CRS=EPSG:2056&SERVICE=WMS&FORMAT=image/png&REQUEST=GetMap&HEIGHT=256&WIDTH=256&

VERSION=1.3.0&BBOX=2548000.0,1222000.0,2676000.0,1350000.0&LAYERS=ch.bav.laermbe

lastung-eisenbahn_tatsaechliche_emissionen_tag&TIME=current&TRANSPARENT=true

• tiles are generated and cached on-demand on aws s3 with mapserver v7 

• wmts cache size: 20 TB, 850 Mio objects generated by mapserver/gdal/proj

• wmts cache pyramids are available in EPSG:2056,21781,4326,3857

• http://api3.geo.admin.ch/services/sdiservices.html#wmts

WMTS – Tiles on Demand in FSDI

https://www.opengeospatial.org/standards/wmts
http://api3.geo.admin.ch/services/sdiservices.html#wmts
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Usage of PROJ at swisstopo, EUREF19, E. Brockmann et al 

Summary 

• Quite a lot specialties in the various national mapping projections

• quite “complicated” to support users and manufacturers with different tools (and 

keep them always updated) 

• An open tool like PROJ is very much appreciated and is already heavily used 

especially in web-GIS applications. The default chenyx06etrs.gsb grid needs 

proper license to be included in the standard configuration.  

• Implementations of “time-dependent” transformations using velocity models will 

be realized based on PROJ (no individual development foreseen)


