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Appendix G

Projection systems in Europe

Tab. G.1 shows how some countries have tackled the issue of mapping. The South European and Scandinavian
countries not listed here generally use the UTM projection, while in the successor states of the Soviet Union, we still
find the Gauss–Krüger coordinates with reference frame S42. Of particular interest is Germany, where no uniform
system has been developed: in the former GDR, the 1942 system is used, while in the former FRD, the federal states
have developed their own systems, typically with a reference frame of Bessel ellipsoid and 3° wide zones. The purpose
of the table is to illustrate the diversity, what to look out for when using a topographic map of a foreign country, what
differences there may be from Hungarian solutions.

Two countries (Switzerland and the Netherlands) are particularly important, because while the Hungarian projec-
tions are poorly supported by GIS, the projections of these two countries are very similar to the Hungarian ones. The
former is not a coincidence: Fasching Antal, the developer of the zonal cylindric systems, worked in Switzerland
before coming to Hungary, and returned from there bringing the state-of-the-art mapping of the era. The different
standard parallel of the Gaussian sphere was a decision taken for the Austro-Hungarian Empire: the auxiliary sphere
was to be determined once for the whole Empire, and its central latitude was chosen to be distortion-free.

Table G.1: Projection systems of European countries

Country Reference Projection Notes

Czechia
Slovakia

S-JSTK
(Bessel)

Křovák
(fig. XVI.3)

Double mapping: Gaussian sphere (Φs = 49°30′ ,Λ0 = 24°50′), followed
by a reduced Lambert conformal conic projection in oblique aspect.
Metapole ϕ0 = 59°45′27′′, standard parallel ϕ′s = 78°30′; reduction
d = 0.9999. Axis X points to the north, Y to the west.

Romania S42
(Krasovskiy)

Stereo70
(Roussilhe)

This is an oblique, non-perspective, conformal projection similar to
the UPS directly from ellipsoid to plane. Contrary to its name, it
is not stereographic, just very similar to it. The formulae used in
practice are derived from a complex series. Origin of the projection:
Φ0 = 46°,Λ0 = 25°, reduction: 0.99975, translation: 500 km

Austria MGI
(Bessel)

Gauss–
Krüger

Uses 3° zones and the prime meridian of Ferro, mid-meridians 28°, 31°,
34° (from Greenwich 10°20′ , 13°20′ , 16°20′)

Former
Yugoslavia

MGI
(Bessel)

Reduced
Gauss–
Krüger

3° zones, reduction 0.9999, mid-meridians 15°, 18°, 21°, 24°. In Croatia,
only one zone is used with a mid-meridian of 16°30′, here and in
Slovenia coordinates are now referenced to WGS84.

Ukraine S42
(Krasovskiy)

Gauss–
Krüger

3° zones

Poland
(before
2009)

S42
(Krasovskiy)

UKLAD
(Roussilhe)

A projection similar to that of Romania was used, dividing the country
into four zones along the borders of the voivodeships with distinct
projection origins. For some reason, the Gauss–Krüger was used in
Upper Silesia.

Poland
(after 2009)

WGS84 Gauss–
Krüger

3° zones reduced by a factor of 0.99923.

Bulgaria
(after 2010)

BGS2005
(GRS80)

Lambert
conformal
conic and
UTM

The former top-secret (still unknown) projection has been replaced
for cadastral and topographic purposes by two different systems: the
former uses the UTM projection with a Bulgarian reference frame, the
latter uses an ellipsoidal conic projection with mid-meridian 25°30′
divided into two zones. The northern zone has a standard parallel at
43°20′ and the southern zone at 42°.
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G. Projection systems in Europe

Table G.1: (continued)

Country Reference Projection Notes

Switzerland CH1903
(Bessel)

Oblique
conformal
cylindrical

This double mapping inspired the Hungarian cylindric projections.
Its origin is the Bern Observatory (Φ = 46°57′8.66′′ ,Λ = 7°26′22,5′′),
here is the intersection of the metaequator and the prime meridian
and its latitude is also the standard latitude of the Gaussian sphere; to
avoid swapping signs and coordinates, a translation of Y0 = 600 km,
X0 = 200 km was applied. From a Hungarian point of view, this is
very significant, because the principle of the EOV differs only in that
the standard latitude of the Gaussian sphere is not at the projection
origin (causing a few cm deviation), so if a GIS software does not know
the formulae of the EOV (which is unfortunately 99% of the software
available), it usually recommends a reparameterization of the Swiss
projection.

Netherlands Amersfoort
(Bessel)

Oblique
secant ste-
reographic

Also a double mapping, the origin this time is the fortress Amersfoort
(Φ = 52°9′22,18′′ ,Λ = 5°23′15,5′′). The auxiliary sphere is, like the
Swiss example, true-scale along the latitude of the projection origin.
The reduction compared to the tangent stereographic projection is
0.9999079, the axes are translated by 155 km to the east and 463 km to
the north, so x < 280 km and y > 300 km. The projection is significant
from a Hungarian point of view: it is the most similar projection to
the Budapest stereographic system, and can be approximated to centi-
metre accuracy by reparameterization (i.e. the deviation is negligible
compared to the error of the datum transformation).

France
(before
2001)

NTF
(Clarke)

Lambert
conformal
conic

A real French-style projection. Prime meridian at Paris, everything
is in gradians. The country is divided into three conic projections
along parallels, the standard parallels are 55g,52g, and 49g; in Corsica,
46g85c.

France
(after 2001)

RGF93
(WGS84)

Lambert
conformal
conic

Since then, the naughty French have settled down and now measure
in degrees from Greenwich. The country was divided into 3° zones
along parallels and each band is represented by a separate ellipsoidal
conformal conic projection. The true-scale parallels are located 45′
north and south from the mid-latitude of the band, the mid-meridian
is at 3°.

Belgium WGS84 Lambert
conformal
conic

The Belgians have recently switched from datum BD72 based on the
Hayford ellipsoid to WGS84, but the projection is unchanged. The
prime meridian passes through the Brussels Observatory (4°21′33.18′′),
the conformal conic projection is true-scale at latitudes 49°50′ and
51°10′ .

United
Kingdom

OSGB1936
(Airy)

Reduced
Gauss–
Krüger

The whole country is a single zone, the mid-meridian is 2° W, the
reduction is about 0.9996 (not exactly due to the conversion between
metres and feet). The vertical axis is translated 400 km east of the
mid-meridian, the horizontal axis is placed 100 km north from the
intersection of the mid-meridian and latitude 49°

Ireland IRENET95
(GRS80)

Reduced
Gauss–
Krüger

The principle of the mapping is very similar to the British one, the
mid-meridian is 8° W, the intersection of this with latitude 53°30′ is
at 600 km on the horizontal axis and 750 km on the vertical axis, the
reduction factor is 0.99982.
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