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THE SWISS CONFEDERATION
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The area now known as the Swiss
Confederation was occupied by
Helvetians who were conquered by
the Romans; the southwest was in-
vaded by Burgundians, and the
northeast was invaded by
Alamanni. In 1291 the Forest Can-
tons, or provinces of Uri, Schwyz,
and Unterwalden, formed an anti-
Hapsburg league that became the
nucleus of the Confederation. The
perpetual neutrality of Switzerland
was guaranteed by international
agreement in 1815 at the Congress
of Vienna and again in 1919 by the
Treaty of Versailles. Its present con-
stitution was adopted in 1874. The
highest peak of this Federal Repub-
lic is Monte Rosa at 4,638 m
(15,217 ft). The Swiss Confedera-
tion shares borders with France,
Germany, Italy, Austria, and the
Principality of Liechtenstein.

G. H. Dufour, later to become a
general, founded the Eidgenößisches
Topographisches Bureau (Topo-
graphical Bureau) in Geneva in 1838.
Dufour decided to use the “carte du
jour” projection of Europe for the
time which was the ubiquitous Ellip-
soidal Bonne originally used for to-
pographic mapping by Cassini him-
self during the Napoleonic
Campaigns. The grid used for this El-
lipsoidal Bonne has a Latitude of
Origin (ϕo ) = 46° 57' 06.02" N, a Cen-
tral Meridian (λo) = 7° 26' 24.75" East
of Greenwich (5° 06' 10.80" East of
Paris), a False Easting of 600 km and
a False Northing of 200 km. The

Berne Observatory Datum was circa
1840, and the ellipsoid used was the
Schmidt 1831 where a = 6,376,804 m,
and 1/f = 302.02. Although my notes
show a false origin for this old grid, I
suspect that the original use was
with the traditional quadrant system.
The false origin probably crept into
use as the base was updated after the
Rosenmund System was introduced
in the 20th century. From 1845 to
1864, the publication of the first ac-
curate map, known as the “Dufour
Map,” covering the whole of Switzer-
land was performed at the scale of
1:100,000; the slopes were shown by
hatchures. By this time, the classical
triangulation of Switzerland com-
prised 40 triangles that had been ob-
served with Kern instruments, and
the average error of a figure was 0.86
arc seconds. The Swiss triangulation
calculations were based on the Bessel
1841 ellipsoid after 1863 where
a = 6,377,397.155 m, and
1/f = 299.1528. The office was trans-
ferred to Berne in 1868, and the pub-
lication of the original surveys at
1:25,000 (Swiss Central Plains) and
at 1:50,000 (Alps) with contours was
performed from 1870-1916. The Old
Berne Observatory Datum of 1898
published an Astronomical Latitude
(Φo) = 46° 57' 08.66" N, based on
observations executed by E. Plant
amour in 1875 and an Astronomical
Longitude (Λ o) = 7° 26' 22.5" East of
Greenwich. The defining azimuth to
station Rötifluh was
(αo) = 11° 12' 05.24". The ellipsoid
height and deflection of the vertical
are not defined and therefore are
forced to zero at the origin.

In 1900, the national mapping
agency was renamed the
Eidgenößische Landestopographie.
The vertical Datum was defined as
Repère Pierre du Niton 1902, a large
rock in the harbor of Geneva, where
Ho = 373.600 m (“Gebrauchshöhe”)
with a connection to the tide gauge

in Marseilles, France. M. Rosen
mund, an engineer with the bureau,
developed a new projection. The
new system is an oblique conformal
cylindrical double projection, simi-
lar in concept to what General Jean
Laborde developed for Madagascar.
For the grid of the Swiss National
Maps, the value ϕ o = 46° 57' 07.90"
N was chosen based on more recent
measurements (1937), and the Cen-
tral Meridian (λo) = 7° 26' 22.5" East
of Greenwich. The radius of the
Gaussian Sphere evaluated at the
grid origin for the Bessel 1841 ellip-
soid is R = 6,378,815.9036 m. The
Grid Scale Factor at Origin
(m o) = 1.00072913843, and the false
origin is the same as previously
listed for the old Swiss Bonne Grid
of 600 km and 200 km. Conformal
doubles became the “carte du jour”
projections of Europe during the
early 20 th century, and the cylinder,
the cone and the plane were all
used as developable surfaces. The
“oblique” for this Swiss system is
really a misnomer; it’s merely trans-
verse at an oblique latitude.
Laborde actually used the first ob-
lique cylinder with a tilt at the ori-
gin, Rousilhe used the first oblique
plane for the stereographic for most
of his hydrographic surveys, and
Krovak used the first oblique
(tilted) cone for the Czech Republic.
Rousilhe was the only system de-
veloped that became a widely used
conformal double projection. The
Rosenmund projection is truly
unique in the world for a national
grid. The combination of the Bern
Observatory (horizontal) Datum of
1898 with the Pierre du Niton (ver-
tical) Datum of 1902 or LN02, and
the Rosenmund projection and grid
of 1903 have collectively been
known since as the “CH1903 Sys-
tem” (Convention Helvetica 1903
System), of Switzerland.
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The use of aerial photographs for
map making commenced in 1930,
although terrestrial photogrammetry
was already in common use. By
1938, the first 1:50,000 series of the
entire country was completed, and
the office moved to a new building
in Wabern, near Berne in 1941. The
Swiss National Map series was com-
pleted at the 1:25,000 scale in 1979,
and the first use of satellite receiv-
ers for national surveys was in
1979. In 1980 the office was re-
named the Bundesamt für
Landestopographie, and the first
Swiss National map sheet was digi-
tally updated in 1989.

In 1988, a new network of 104
GPS station observations began, and
the resultant adjustment has be-
come the new national (terrestrial)
reference system of Switzerland and
is called the CHTRS95. The local
reference frame  realized for the old
CH1903 Datum is called LV95. The
“CH1903+” was held fixed at a new

fundamental point, Zimmerwald Zo

where ϕo = 46° 52' 42.27031" N,
λo = 7° 27' 58.41774" East, and
Xo = 191,775.0616 m,
Yo = 602030.7698 m, all still refer-
enced to the Bessel 1841. The new
point was chosen because the origi-
nal location no longer exists, and
the original coordinates of triangu-
lation point Gurten were kept to
maintain orientation. The deflec-
tion of the vertical is now defined
at Zimmerwald Zo: ζo  = +2.64",
ηo = +2.73", and Ho = 897.8408 m.
Transforming the CH1903+ Datum
the to CHTRS95 Datum (WGS84 el-
lipsoid) then is accomplished by
∆X = +674.253 m, ∆Y = +015.053 m,
∆Z = +405.324 m, according to the
Swiss Federal Office of Topography.

The European Datum of 1950 was
computed for Switzerland by the
U.S. Army Map Service in the
1950s, and to transform from EU50
to WGS84, ∆X = –87 m, ∆Y = –96 m,
∆Z = –120 m.  To transform from
EU79 to WGS84, ∆X = –6 m,

∆Y = –98 m, ∆Z = –119 m.  These pa-
rameters are according to NIMA’s
TR 8350.2, 3 January 2000.

According to the Swiss Federal Of-
fice of Topography, the seven-param-
eter Datum shift from CH1903+ to
WGS84 is: ∆X = +660.077 m ±4.055 m,
∆Y = +013.551 m ±4.816 m,
∆Z = +369.344 m ±3.914 m,
α = 2.484 cc ±0.417 cc,
β = 1.783 cc ±0.455 cc,
γ = 2.939 cc ±0.411 cc, and
M = 1.000000566 ±0.000000052. “Dif-
ferent applications of these transfor-
mation parameters, particularly in
northern Switzerland, have shown
that WGS84 coordinates can be
computed for all of Switzerland
from the national coordinates with
an accuracy better than 1 meter (1
sigma).”

Letter to the Author

I was very interested in the Troll/
Finsterwalder map that Cliff
Mugnier mentioned in his July
“Grids & Datums” article on Bo-
livia (PE&RS  Vol. 67, No. 7). I
have a copy of the map, which
was also published in Petermanns
Geographische Mitteilungen , Vol.
81, No. 11, November 1935, pp.
393-399 (the article had the same
title as the book mentioned). The
map, Nordwestlicher Teil der Cor-
dillera Real (Bolivien) ,  is  at  a
scale of 1:50,000 with a contour
interval of 50 meters. Troll carried

out the terrestrial stereopho-
togrammetric survey and Finster-
walder did the stereoplotting back
in Munich. A pair of very beautiful
maps, Cordillera Real Sud (Illimani)
and Cordillera Real Nord (Illampu) ,
were produced by the Deutschen
Alpenverein (German Alpine Club)
in 1990 and 1987, respectively, un-
der the direction of Rudiger
Finsterwalder, a nephew of Richard
Finsterwalder. These maps are at a
scale of 1:50,000 with 40 meter con-
tours and have beautiful rock draw-
ing and shaded relief a la typical
European maps of the Alps. I have
half a dozen topo maps of Bolivia

............

(the glaciated regions) which in-
dicate that control and prepara-
tion were by IGM & IAGS jointly.

You may wonder at my interest
in these maps. As a part of my
graduate work, I mapped glaciers
in Alaska and the western U.S.
and, as a consequence, began a
collection of glacier maps. I have
it on authority that I have the
largest such collection in the
world (no one else collects glacier
maps!).

Jim Case
PE&RS  Technical Editor


