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SUMMARY

Germeny is one of the few countries %P the world that has complete,
accurate, and deteiled geodetic and topographic surveys of the major part
of its area. The program of unification and coordinatien of surveying and
cartography initiated in 1935, however, created several serious problems
for Germasn geodetic and cartographic agencies. Most of the German states
except Bavarie and Wirttemberg had adopted the Bessel ellipsoid. Polyhe-
dric projections with degrees of longitude measured from Ferro (Cenary Is-
lands) were used on many of the older, large-scale maps. The large-scale
maps of Bavaria and Wirttemberg and the cadastrel maps of many north Ger-
man states and provinces, however, were compiled on the Soldner and Soldner-
Cassini grids; and Bavaria used the Bonmne projection. In the recent unifi-
cation program, the Gauss-Krliger projection was introduced. All large- eand
medium-scale meps published since the beginning of World War II have & geo-
graphic grid based on the Gauss-Krliger projection superimposed on themn,

The Gauss-Krliger projection has been developed in three-degree bands by
the Reichsamt flir Landesaufnahme and in six-degree bands by the General

Staff of the Army.

Although Germeny is covered by a number of dense and accurate
triangulation nets, they were poorly integrated because they were
gurveyed at different times cnd by different states. By 1938, sev-
eral nets had been resurveyed, and other areas were scheduled for
resurveying. In some areas, where differences between nets were not
too great, adjustments had been computed. The outbreak of the wor

_‘5- glowed down surveying, but along the Westwall Germany attempted to

NOTE: The Intelligence Orgonization of the Department of State and the
Office of Naval Intelligence have concurred in the report; the
Intelligence Division of the Department of the Army and the Air
Intelligence Division, Directorate of Intelligence, Department
of the Air Force, had no comment.

iv
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complete new, accurate triengulation nete; and betwoen 1939 end 1941,
C first-order triangulations of Mecklenburg, Wirttemberg, Bavarie, west-
ern Austria, end southern East Prussie werc completed or continucd.

Before the war, Germany hed started to connect its triangulas<
tion not with those of adjoining countries, but the Gormen not dife
fered censiderably from those of France and Poland. After these
countries wore conguered, their nete were edjusted to the Gorman net
even though comparatively large junction differences ﬂad to be &b-
8orbed. The firat-ordor comnection of the German-Bolgien neta was
completsd, es were also the Gorman-Polish nets with tho cxception of
the Werthe not.

The level net was rcnewed coutmuo'usly becausc of deteriora-
tion due to slight ehifte or loes of bench marke. At the outbroak
of war, approximately ¢noe-third of Gormany had been covercd by new
firat-order and small parts by e second-ordor level net. An older
firet-ordor level met covered ell Germany. Althoush meny of tho old
merkers have been lost, a mumber remein end are accurate within a
few millimetors.

Unt1l 1941 hydrogrephic surveys along the Germen coast were
cc:ntinued by the Deutache Soewarte, the leveling being done by the
Reicheamt filr Landecaufnshme. Tho regults of thesc surveya, however,

may have beon lcet.
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p-geere SR,

INTRODUCTION

. German& is the classic example of a country that has corplete
accurate, and nodern horlzontal and vertical control sdrveys of ‘the major
part of 1ts area. However, technical a&éanééé.in road COnétruction; min-
ing operatlons 1and redlstrlbutlo; and mllltary s01ence require surveys
of 1ncrea31ngly hlgher degrees of accuracy. In the past, the plannlng and
eﬁecution of a comprehensive proéram for ihe production of 1argé—écale maps
were hampered by the existence of. numerous emall eﬁrvey districts.whose
activities were not co-ordinated. To remc&y this situation, Germany
inaugurated in 1935 an extensive survcylng Drogram to provide a uniform
basis for large—scale topogranhlc maps., This paper, which outlines the

status of this program at the time hostilities ceased, has been revised

to include immediate pos twar development'é.l

I. DIMENSIONS CF THE EARTH, AND GECGIAPHIC GRIDS

One of the basic difficulties in the uﬁification of German cart-
ographic work is the use by various states of different dimensions for
the "geoid" or earth ellipsoid. Since the smaller state cartographic
agencies were either absorbed by the Reichsamt fur Landesaufnahme or
followed its lead, only the three assumptions that are discussed in the
following paragraph remain to be considered,

The wﬁrttembcrg map projecticn was based on the ellipsoid -of the

. Wurttembergian astronomer Bohnenberger, .The Bavarian projections were
based on a sphere with a radius of 6,388,172 meters, The dimensions of
this sphere were determined from the Laplaclan sphor01d, whlch has an
S equaterial .¢circumfercnce of 4O, 000,000 meters and a curvature at thc.'h

latitude of Bavaria that is almost idehﬁical with,ﬁhd Bavarian reference

1. Unpublished report by Captain Spencer D, Smith, in charge, Land
Survey Office, Bamberg, Germany, September 15, 1947,
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sphere, Prussia and ali-fhe states following its lead adopted the
dimensions determined by Bessel who, in 18#1, computed the polar radius
6,356,078,963 meters and the equatérial radius 6,377,397.,155 meters ..
On some airway maps there are notes sﬁating that a "normal" radius of
6,370,000; 6,382,750; or even 6,395;000 meters has been used,

By 1924, all German states, most of which had previcusly used
Ferrc, had adopted Greenwich as the ﬁrime meridian, On their surveys,
Prussia and Bavaria calcuiafed that CGreenwich was 17° 39t 57,5" east of
Ferro and subtracted 17° 40!,  Since Gérman topographic maps are bounded
by meridians and parallels, the subtraction of 17 40V made it possible

to retain the old borders without change. For example, 20° 50! E of

Ferro became 3 10! E of Greenwich, Only for Baden did the sheet borders

have to be changed, These changes were made during the war, The margin
of error introduced was less than 0,5 mm., even on the 1:100,000 map,

. W 1
Baden and Wﬁrttemberg reliecd on the VWurttemberg Observatory at Tubingen

in establishing their latitude and longitude, Owing tc 2 mistake in cal-

culating the latitude and longitude.of.Tﬁbingen znd to a slight torsion
in the estaﬁlished prime meridian, these two states could not easily
adjust the establiéhcd gepgraphic grids to the accepted Grecnwich-equator
system. Baden, which had pased its prime meridian on the now-demoiished
observatory at Mannheim, discoverced an eastward deviation ffom.the trve
north of 10.7§ih” along this meridian north of iiannheim., The amount.of

deviation along the warttemberg meridian based on T&bingen is not known,

1. The intérnationally accepted dimensions arce those of Hayford - for
the polar radius 6,356,911,946 meters and for the equateorial radius
6,378,388,000 meters, In Germany these dimensions are used as

reference only for leveling connections with Baltic countries, Figures

for the Bessel ellipsoid are given in German legal meters, whereas
those for Hayford are in international meters, 1 legal meter =
1,000,013,355 international meters, -
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When the borders of the Baden and Vilrttemberg surveys were compared, a
o difference of 4.32" in latitude and 2,58".in longitude became apparent,
On the éround, this error amcunted to between 135 and 141 meters in latitude
and betweeﬂ 35 and 4O meters in longitude, respcctively, The Wurttemberg
and Bavarian nets, however, were adjusted satisfactorily, leaving a mean
error of two to three meters, The differcnce between the Prussian and

.Baden nets was 9.1" in latitude or 280 meters on the ground,

II. PROJECTICHS

In projections differences between states were even more complicated
because a single state might use a variety of projections, dependiﬁg on_the
scales of the maps produced, Wﬁrttemberg and Bavaria used the Cassini-
Soldner projection and co-ordinates for their large-scale maps at 1:2,500
and 1:5,000, This projection virtually shifts the poles.and eéuator of
the sphere in such a way that the primé'@eridian ard equator intersect
at the center of an area surveyed. This means that if a l-degree area is
projected as a quadrangle, the distortian is réduced to a minimum, The
zero of the co-ordinate system for Wﬁrttemberg is the observatory in
T;bingen, and for Bavaria the co-ordinate zero is the northern tower of the
Liebfrauen Kirche in Munich,

Originally the Prussian topographic map at the scale of 1:25,000

(Messtischblatt) was drawn according to the Prussian polyhedric projection.

This projection disregards the curvature of the carth, and considers each
part of the spherc as a planc bordered by two succéssive Ferro meridians
and two successive parallels, Length, aréa, and angles are-absolutcly
corrcet at the corners of cach of the isosceles trapezoids so formed and

the error at the conter is insignificant, ihu Bavarian map set at 1:25;000,

on the other hand, was drawn in two fofms; a topographic map (Gradabteilungs~

blat@) on the Prussian polyhedric projcction vith Bessel's reference

spheroid, and 2 location shcet (Positionsblatt) on the Soldner polyhedric

projection bordered by parallels and'meridians. Recently the 1atter-have
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been made on thu Gauss-Kruger projectlon, us;ng the same shect 11nes as

the Prussian ﬁcsstxschblattcr. Tie prime meridlnn adopted bJ Bavarlu in

the Soldner system was 29p 16! 08.8" east of Ferro. Bavarian latltudgs
also have had to be adjusted by adding 02,6" - ow1n5 to the use of
independent astronemic lccat;ons. Bonnels projectxon wzth Soldner's _
reference grid is uned for the maps of the Baﬁarian Tondgraphic:Atlas'.
at 1:50,000. The standard parallel is hsoﬂ.and reridian is that-of

the old Munich Obscrvatory, which has now becn demolished,

Polyhedric projections wore used 2lso on.the Biden and Hessian
1:25,000 maps, Bucause parallels are drawn as .straifht lines on all
polyhedrie projections, instead of bein, slightly curved, there.is an
insignificant crror along the ndddle line of .the maps. The greatest dif-
ference betwoon the 1engtns of the .chord on the 1:25,000 map and tho arc
of the true paralicl is 0.13 mm., or 3.2 m, on the ground, and on the
1:100,000 map 0,3 nm,, or 2% m. on the ground, Taesc errors lie within
the margin of uncontrollable error in map production,

About 1928; thz Reichsamt fur Landesaufnahme adopted the policy of
supnrimposing on all German topogrsphic maps o planc co-ordinate grid
derived from the Gauss projection, a techniqucESuggested-by the use of
thé Lambert grid by the French, Kriger was cditor of Gauss! papers after
his death, and complcted and amplified somes of the Gauss computations,

The Gduss-Kr%gnr projcction,‘from which the co—ordinatgs‘Qf ﬁnc same
nime are taknn, is a modificd transverso Kercatdr pro*cction 1djust03'thl
the sphefoid The proJectﬂon ¢ylinder 15 tan&ent to the sphcr01d qlong

P

a rerldian, which therefore, like the squstor in-the nercator projection
has no sca*e crror. In order ‘to kcep tho dlstortlon w1th1n small llmlts,

R

the' extenSLQn of ‘the' proaectaon to the cast and west of this central

meridlan is limited to 1° 30! on Gernan non-mllltary maps, Thus, from .

ot

intervals of 3 degrees of longitude,. This results in a series of narrow
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strips cor bands, The ordinates of the Gauss-KrLger projection arc not
meridians but small eircles parallel to the central meridian, The

C abscissas are not parallels of latitude, but great circles perpendicular
to the principal meridian, All grid lines apﬁear as straight lines,
distances can be measured easily, énd aﬁgles.are conformzl. The projection
is not equal area, but the distortioﬁs are too small to be measurable if
the band is sufficiently narrow, The main disadvantage is that true north
is coincident with co-ordinate north only along thc central meridian,

In February 1942, the army adopted the Russian systom of 6 dcgree~

meridian bands. for its maps, This differcnce in width of projection bands

distinguishes the army grid (Deutsches Hearésgitter, DHG) from the grid of

the Reichsamt fur Landesaufnahme (Deutsches Reichsgitter, DAG).

The distortions are, of course, more.pronounced on the military
grid than on the Reichsamt grid. The following tabulation, computed for

55° N, shows the comparative distortions at the cdges of the meridian bands:

DRG DHG
(39 bands) (69 bands)
Measured Distance L km, 10 km, 1 Xm, 10 km,
M-S distortion 0,11 m, 1.25.m, 0.45 m. 4.76 m,
E-W distortion 0.2 m. 2ely m, 0.5 m, . 4.8 m.

The Gauss—Krﬁger co-ordinate grid divides the map into squares whose
sides vary in length according to the scale of the map, The relaticnship

between the size of the squares and the scale of the map is given below:

Scale Size of Square Size of Square
] (In em,) (In km.)
1:25,000 ‘ 1
. and -’+.00
o 1:50,000 2
1:100,000 5
and * SICX)
1: 200,000 _ 10
1:300,000 3.33 10
RESTRICTED
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The co-ordinates are sc numbered that the meridian 6°is marked 2,500,000 m,;
that of 9° is 3,500,000; that of 12%is 4,500,000, and so on, Between these
principal meridians, mcasurements are made in meters which, as Germany is

east of Greenwidll, are designated as Rechtswert or rechts (toc the right).

Latitude is measured as the true length in meters from the equator and is

called Hochwert or.hoch (high). The following tabulation gives a comparison
of the DRG and DHG numbering systems:

DRG ' DHG

¥ 1,500,000 m, 1,500,000 m,

& 2,500,000 m. ' -

F © 3,500,000 m. '2,500,000 m,
12 | 4,500,000 n, | -
15 ' 5,500,000 m. 3,500,000 m.

The Germans used two types of reference grids, fThe Army grid

. [\
(Heeresmeldnetz), used for tactical purposes, was based on the Gauss-Kruger

projection with 6 degree bands (DHG). The geographical refereﬂce grid,
(Gradmeldnetz), used for operational purpoges (especially by the Air Force),
was based on parallels and meridians.,

The 1:1,000,000 map Qf'the world was drawn on a modified polyconic
projection with straight meridians. On each sheet, the meridians 1 degree
wesf and 1 degree cast of the central meridian arc true in length.

fhe Army surveyors have used the Gauss-Kriiger grid with 6° bands
exclusivecly in recent years, The Navy has always used the Mercator projec-
tion for its naps; no exception is known, Therec is no indication that the
Navy will follow thc lead of thé Army. Obviously, in order to take advantage
of rhumb lines in air navigation, most of the gencral maps used by the Air
Forces are drawn on the kercator projection. On these maps, the scale is
correct for one of the threc parallels 705 N., 51° N., or 23° N., depending
on the area covered., Occasionally other projéctions arc used, including the

gnomonic with an obligue axis and the center of reference at latitude 509N

RESTRICTED
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but at different longitudes, the stereoéfﬁﬁﬁi&; and the azimuthal with
variocus ccnters (Table 1), Maps on a larger scale wer¢,p1anned, but nothing
is known about projection sélected. In the meantine, the ﬁir foree has used
an adzptation of the old Vogel map at 1:500,000 on the Bonne projection, or

the general map at 1:300,000 (scé above),

Lo

III. TRIANGULATION

A, Triangulation before 1938

Germany was covered by a dense netwofk of triangulation points, but
the observations were made at different times and with various degrees of
accuracy., Those arcas for which the coverage was considered unsatisfactory
were cither resurveyed or were scheduled for new triangulation. In some
states, such as Mecklenburg, the triangulation had to be repeated since the
ofiginal values c¢ould not be adjusted to.the generzl system,

| The resurveying of the first—orde£ not was begun in 1936 and was
scheduled for completion in 1942, Most of the second-order nets corpleted
since 1900 could be converted to the new datum, Only 2 small amount of
second- and third-order work was required along the }ecklenburg-Prussia,
Saxony-Prussia, Bavaria-Prussia, and Bavaria-Austria boundaries., Some of
lthe third-order work in Bavaria and w&rttemberg would normally have required
two to three years, and the triangulation of Germany wdithin its prewar
boundaries could have been completed by 1955 if the war had not intervened.
Figure 1, though dated in 1938, actually gives data for 1935, By 1938, the
new triangulation of Mecklegburg, wﬂrttemburg, and Bavaria was nearing
completicn.. |

' In Germany the accuracy of‘triangulation usually was established by

plotting a1l values of a given point aS determined by the various obscrva-
tions, If these values fclljwithiﬁ an ellipse whese major axds did not
excecd 0,30 m. in lepgtb,'thg triangulaticn was regarded as sufficiently

accurate., The pertinent figures for trianguldtion of first order are:
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(1) The average length of half of the major axis of the ellipse is

A} 0.04 m,, the maximum error should not exceed three times the absclute
‘me;n; (2) the mean deviation froﬁ the adjusted direction is + 0.2" computed e
for a mean distance of hOlkm., and the maximur deviation is in accord with
the newer first order ({ 0.15” to + 0,20"); (3) the accuracy in measure-
ments of base lines increased ppogressively, from 1 in 2,000,000 in
earlier measurements to 1 in 3,000,000 iﬁ 1935 for the base line of the
Island oflg;gen. | -

A nation-wide triangulation net of threc orders of accuracy was
plarned to replace the ‘various state systems, The Reich was to be
‘respénSible through the Reichsamt fur Landésaufnahme for the establishment
ﬁnd maintenance of the first-order triangulation net, although for the
time being Bavaria, W;rttemberg, and Baden were allowed to continue their
separate triangulaticn nets, Eﬁrttemberg and Baden surveyors were at-
tached to Reich survey parties, however, and Reich and Bavariaﬁ surveyors
tuok part in the execution of triangulation in Warttemberg and Baden. The
recénnaissancé and signal tower construction for the new Bavarian first-
ofder net was done by the Reichsﬁmt flr Landesaufnahme, and the observa-
tion by the Bavarian sur&eyors under the supcrvision of the Reichsamt,

In first-order triangulation 2 distinction was made between principal
and interﬁedidtc trizngwlaticon stations, the latier being cbserved only
after ﬁhe establishment of the principal net, Their accuracy, however,
equalled that of the principal stations, and after August 1940 both were

accepted as comprising the Reich Triangulation Net. (Reichsdreiecksnetz)

and were designated as TP(R), Points of the third order were to lazke up

the State Triangulation Nets (Landesdreiecknetze) and were designated as e
TP(L). All points of fourth order were included in the Survey Net and
designated as TP(A). The relation between points of various orders is

shown below,

RESTRICTED

Declassified and Approved For Release 2013/02/06 : CIA-RDP78-01617A002600020001-0



Declassified and Approved For Release 2013/02/06 : CIA-RDP78-01617A002600020001-0

RESTR!%!F" —
—

BES A 2N <] GERMANY ;
A s 'MAIN AND CONNECTING |
% oIS TRIANGULATION  NETS, 1938 |
: T ) it gt/ | meri e |
S
\;::)\;g\*

\\}\\ \\\\\ R \\\\\\\
Q) S
1 T

First Order, in present use

Supplementary

Older, important only to safeguard
connections of newer nets

New, First Order. _Lower orders
incomplete, 50 nets are now |
of scientific interest only

\\g\\\*\\\\\\ S‘g\‘\ii\\\\\\\\ // =
\\ \\\\\ ' /\ \\\\\\\\

Z \\\\\ \\\\ = SRR
\ ﬂ /W//\\
Z ,//////////////////
// ///// %07

First Order; planned o in progress

o o Intermediate Point of first order

‘. In Warttemberg, Cadastral Survey

* In Baden only .

* Extent of Pre-World War I ‘Austrian
Military Geographica Institute |

Green print indicates all nets stil in use. | ]
. Dates denote time surveying was dony

" [OCATIONS ARE NEAR THE CITIES * *

B 2 vy
- el
=
; F
o

//// / 5 oy R
7% wost 6
SETN\

MEPPEN IN HAUNOVER (1889 WOMLAU IN SILESIA(1914)
GOTTINGEN N HANNOVER (1850) B

Sty
GUMBINNEN (1906 ROGEN- ISLAND (19321

| 4

o oF GREGwIo . 520 W =

Department of State, Division of Map Intlligence and Cartography
thographed in the Reproduction Branch

02/06 - CIA-RDP78-0161

Declassified and Approved For Release




Declassified and Approved For Release 2013/02/06 : CIA-RDP78-01617A002600020001-0

Teble 1. SET OF "GREAT CIRCLE MAPS FOR AIR NAVIGATION" (GROSSKREISKARTEN)!

Center of Radius of thec Scale at Center
Area Projoction Projection Sphere  Earth of Projection

(}n mn.) (4n lm.)

North Poler Region Polar Azimuthal . North Pole 479.0 6,370.7 1:13,300,000

g Northorn Atlentic Oblique Azimuthal Lat. 40° N 392.0  6,370.0 1:16,250,000
& Ocean -~ ' Long. 30° W : :
= .
g Middle Atlantic Equatorial Azi- Lat, 0° 217.5 6,372.75 1:29,300,000
Occan muthal Long. 30° W A
Europo-Asia Oblique Azimuthal Lat, 30° N 205.5 6,370.5 1:31,000,000

Long. 75° B

*1. Ordercd by the Ministor of Air Navigation and Supreme ‘Commander of the Air Force, compiled by the
Deutsche Soswarto, Hamburg, printed by Gebruder Stllter, Hamburg 36.
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) Lo e
Order Satze Length of Sides Density
(1 point per)

(1st 12 (30 ¥n. (average)
TP{R) (

(2nd 6 6-15 km, 50 sq. km.
TP(L) 2rd 3 3,5 {average) 5 sq. km.
TP(A) Lith 3

In the above tabulation, "§é§g§ﬁ is used in place of 'Number of
Pointings," since the latter might be misleading. In the Schreiber
method ofjpbservations used by the Reichsamt:fﬁr Landesaufnahﬁe, each
angle and all combinatioﬁs of angles Qbogt a'staiiqn are meaéured a number
of times, according to the total number of aﬁg;es.‘3For exampie, in first-
order observations from a2 five line station, each angle and combinaticn of
angles is measured five tires with the télescoperin the direct positicn
and five tifes with the telescope in the reverse position.

Triangulation stations were cha?acteristically marked by stone plates
surmounted by stone pilla?S. The piilars had crosses chiselled on the
top, and Fhe letters TP and a triangle were engraved on the sides,
Aufnahme or fourth-order s&ations were marked AP on one side and a metal
pipe cr bolt was used fer the subsurface marker. Metal bolts or plates
werc used only as bench marks, Church spires and lookout towers used as
triangulaticn stotions had leveling bolts at their base. The bolt,
stamped TP (or HP if it is also a levelling point), had a hole drilled in
the top. The center axis of.the hole was used as an eccentric station
mark,

Second- and third-order triangulation stations are distinguished
fron first order only by a lower degree of accuracy, which reans that
observations were not repested as cften’as for those of first order.

In many second- and third-order nets, however, the accuracy is as goed
or better th;n the average for the Reich triangulation nets, Only in a

few cases is the maximum permissible error for first-order triangulation

nets, Similarly, in many cases the probable error of the adjusted direction
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Declassified and Approved For Release 2013/02/06 : CIA-RDP78-01617A002600020001-0

, :
excceded, and then usually because of forced ad justments to older adjoiming = 7



Declassified and Approved For Release 2013/02/06 : QIA-RDP78-01617A002600020001-0

RESTRICTED o1

is well within the Reich average. In the cld third-order nets, however,
the error is much larger, amounting to a maximum error of 15.3" in the
southern part of Pomer#ﬂia. The error in the new first~ and third-order
nets are well within the Reich average. The triangulation program called
eventuélly for a density of stations averaging about oné statign to each
squarc kilometer, There are about 5&,000'triéhgtlaticﬁ stations in
Prussia. The number was to be increased to between 250,000 and 300,000,
This density was considered necessary (a) for military reasons, (b) to
create a sufficient number of control pcints for the use of aerial
photographé, and (c) to cnable the local authorities to fit their local
surveys into the naticnal net., There were 6,000 2dditional stations in .
the smaller north German States, and 60,000 in scuthern Germany., Of tnese
triangulation stations, 12,000 were of first-order accuracy in 1938.
Since then, the army established an unspecified additicnal nurber of
pointg; especially in the territory of the Vest Wall; where they are
¢olled artillery points (AP).

For purposes of surveying, the French :nd Belgian aivigign of the
right anglé into 100 deérées, 10,000 minutes, and l,OO0,000.seconds,was
adopted, ‘cven the French abbreviations being retained. It was decided, -
however, to express measurements in decimals rather than use the
abbreviations for ﬁinutcs and. seconds, The tem “Neugrad" (new degree)
was coined fbf'this new unit.% Instead of renufacturing new theodolites,
it was planned tc équipvtéose already in usc with the néw scale by

;o ’ April 1, 1945. Computations have been made in this new system since 1938,

1. Circular Order...of October 18, 1937, cencerning the divisicn.cf
angles, ibid,, Vol, 14, No. 2, 1938, The centesimal system was not
used for first-order triangulatiin, This excepticn was officially
sanctioned by Section II, paragraph 2,.of. the €irculdr Order of
October 18, 1937,

RESTRICTED
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The decimal graduation was printed also on airway maps, together with

the much older division of the circle into 64 points (Striche), each

one subdivided into 100 points (also called Striche),

The German Reich is thus covered by a system of triangulation nets

of various ages and degrees of accuracy. Originally triangulation arcs

were surveyed, which were later used to combine isolated nets, For

these ares and nets, base lines from 3 to 10 km. (2 to 6 miles) in

length were measured, which were expanded by triangulation tc a junction

with the larger sides of the nets, To insure accuracy, most of the base

lines were remeasured and compared with the bases of 960 m, at Potsdam

and of 1248 m, near Munich. These remeasurcments were necessary also

.

because all base lines were originally measured with the Bessel apparatus

rather than the recently introduced invar wires, The Kunich base line

was the first tole measured with invar wires, The use of two primary

base lines for purposcs of control was adopted because of the possibility

of changes in the truc length of one of them. No triangulation point

was to be more than 200 km. {about 120 miles) from the nearest base line,

B. Maintenance of Triangulation Stations and Restoration of Station Marks

Evén a perfect triangulation net needs continucus supervision.
Buildings are removed and highway and building construction destroys
station marks; mining operations may change the surface of the earth,

and station marks may be damaged by the negligence of landovners.

restoration and maintenance of station marks is, therefore, a continuous

process; Before the war, reporis on station marks were made semi-

annually by local policemen., Goodetic engineers usually recovered about

90 percent of thosc reported as lost,

Since the outbreak of World War I, maintenance has not kept pace

with needs. In 1935, about 3,900 of the 55,000 triangulation stations

in the Reichsamt net were reported to be damaged or lost, and by now

the figure is probably much higher., Furthermore, systematic restoration

RESTRICTED
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in some areas showed that 30 to 60 percent more station marks than
estimated had to be either restored or replaced. Such restoration dan be
done only by experienced surveyors and, until 1936, sufficient trainedr
personnel was not available, During 1936, 1,546 station marks werc
restored, but in the following year, when surveyors were needed for other
work, less than half that number was restored. Triangulation stations
known to be daﬁagcd or lost as of April 1, 1938 numbered 2,94L,
flestoration has progressed furthest in Silesia and Pomerania, the state
of Lippe, and the northern part of the Rhineland,

The restoration of lost station marks, especially if the surface
plate has been lost, is both time-consuming and expensive. The Reichsamt
fur Landgsaufnahme, therefore, charged one of its surveyors with the
problem of experimenting with the parallactic polygon chain method, which
Professor W, ¥. Danilow of Moscow had formulated. The theory is based on
the fact that the lehgths of the longer diagonal of a very long and narrow
deltoid (kite-shaped quadrangle) can be determined from the length of the
smaller diagonal and the very small parallactic angles at the ends of the
longer diagenal. In practice this involves the difficulty of measuring
very small angles and distances with sufficient accuracy. If the follow=-
ing conditions can be fulfilled, however, the method is accurate enough
for use in replacing triangulation stations of second and third order.

The smalier.diagonal line must be measured with absclute accuracy bf an
invar wire, and ité two parts, formed by its igtersection with the lonéer
diagonal line, must not differ more than 0.2 m, The angle at the inter-
scction must not deviate more than 2! from a right angle, and the line of
sight from the theodolite to the marker should be high enough dbove ground
to exclude refraction, The theodolite itself must be accurate, Under |
these conditions, the deviation from the true length is less than 1 in -

35,000,

RESTRICTED
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It i; understood £h4t this method has proved satisfactory in at
- least two trial meésureméﬁts; once inll935, vhen two lost points in ..~
Holstein. were restored; ana ;gain in 1936, not far from Berlin along
the planﬁed route of a supér-highwaj that cut through the woods: and
. offered, therefore, conditions unfavorable for the usual method of
triangulation. The‘parallactic polygon chain method was not intended
for use in mountainéus areas,

After, the outbreak of war, the Germans stopped showing the exact
locations of subsurface station marks on thair maps, in spite of the
resulting inconvenience, because such information was cdnsidered too
valuable'to tbe enemy. A

C. .The Situation, 1938-L4

It is possible to givé a fairly accurate picture of the condition
of German triangulation in 1935'as well as the plans for the future from
a report og President Vollmar of the Reichsamt fir Landesaufnahme of
December 1, 1935 (see Figure 1). The scattered information on plans
for triangulation dﬁring the neif few years has recently-been supplemented
by an unpgblished refort prepared by Cdptain Spencer D. Smith, in:.charge
of the Land Survgy Office; Bﬁmberg, Gefmany. vathe first-order nets,

. the Mecklenburg net‘waé completed in 1938, thé Danish connecting net in
:1939, the two Pomeranian néts'in 1936 and 1937, the Saxon -connecting
ch§ip,in l9ul, the N&rth and South Bavarian nets in 1950;'thc Baden-
wiirttemberg net in 1937, and the Austrian fiet in 1940, ° In Germany all

- modern nets of flrst order are completely adjusted to adjacent nets,

. Older trlangulatlon data are st}ll in use, especially in land registry,
because the 1:2,500 and l 5 OOO maps were often bordered by co-ordinate
lines on the old grld system, and because thousands of fourth-order
(Aufnahme) stat&ons were glven in the old state survey systems. ‘A

summary of the 31tuat10n is given in Appcndlx A,

RESTRICTED
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The iemporary Reich- Survey Net.was completed in 1928 and the final
Reich Survey Net was ready for publication in l9hh.: The Reichégﬁé'f&r
Landesaufnahme had assembled a complete card file for.Greaﬁen;QQrmgny
showing fof each triangulation station, (1)} geographic positions and
elevations; (2) Gauss-thger co-ordinates (DRG) in the temporary system,
i.e., the system wherein adjustments are made without taking into con-
sideration the base lines and Laplace stations outside northwestern
Germany; (35 co-ordinates in the final system in which all pessible
adjustments are made, and (4) the Eilitafy Gauss-Kruger co-ordinates (DHG),
These files were used in all HVA's (Hauptsurmessungsabteilungen) and the
Army Cartographic of fice received several copies of all cards, At the end
of the war, the file for the final Reich Survey Net was loaded into two
trucks.' One half was sent to Wittehberg and may be in Russian possession
and the ékher half was sent fo Imrsbruch and is believed to be in the
possession of the French Army in Parls, No examples are in U.S. or
German posseasion,

‘Sucﬁ.filea are necessary, since maps can show the positions of
triangulstionlstations only within graphic limits. On 1:50,000 maps,
triangulation stations are giyen with an zccuracy of plO m,, other points
£30 m, on maps.at 1:25,000, the accuracy increases to #5 m,, and £20 m.;
w@mﬂmw.Towmmtmpwnmndapdmwnhmemwofmtmm
.than one ﬁe{er, it is necessary to use the Grundkarten at 1:5,000, or |
cadastral haps for states sﬁch as Baden, Bavaria, Hamburg, Hegsen, Saxogy,

{ ‘
and wﬁrttembcrg, and for parts of Thuringia,

1, Areas with Adequate Triangulation Nets

The regions discussed in the following paragraphs are provideq with
adequate triangilation nets, though not necessarily of all three orders.
In Germany, moreover, a distinction must be made between an are of
tr{angulation and a triangulation net, The former covers a strip-of land

50 to 70 km. wide, while the latter may be any irregularly shaped area,

RESTRICTID
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a., Pryssia Viest of the Elbe and Connecting Nets. Adequate triangu-

lation was established in this region between 1878 and 19009' The
different triangulation arcs and nets pave been adjusted satisfactorily.
The Prussian net was the larrest of the German nets and contained the
datum pointrof Raucnberg (related to the obsefvatory in Berlin), and the
base lines of Berlin 1846, Kgnigsberg 1834, Strehlen (Silesia) 1845,
Braak (Holst.einl) 1871, Oberbergheim (Alsace) 1877, thhingen 1880,
Meppen 1883, and Bonn 1892, Consequently all other nets were converted
to the Prussian system. The newly measurcd nets of East and West
Prussia, with thé base lines of Schubin and Gumbinnen, were adsusteq to
each other and connccted with the Prussian net by holding the border
stations fixed by the old net,

In i92a, the Prussian system was transferred to the Gauss—KrGger
grid and was called the Preliminary Reich Survey Net, Mecklenburg,
Wﬁrttemburg, Saxony, Bavaria, and Baden thercafter were converted to the
gystem by computation only and without additional measurements. Many
discrepancies remained along the borders, All stotions in all orders were
completely converted to this adjustment and the results were published in
trigonometric lists and on index cards.

In 1936 it was decided to hold the morthwestern part cof Germany
invariable (nets underlined in Figure 4, Appendix B) in order to avoid
changes in position. The eastern nels were adjusted interndlly wvithout
base or Laplace conditi&ns, werce connected to adjacent nets by the Helmert
method, and then connéctcd with the northwostern nets., The southern nets
were connected to the combined northern net, The adjustment was further
enlarged by addition of the Polish, Czechoslovakian, and Austrian nets in
1944, The result was called the Final Reich Survey Net,

In July 1945, the U,S, and the British Armics decided to readjust the

Final Reich Survey Net by the Bowie method, using a1l base lines and

1., "Official Triangulation Grid," ibid, Vol. 16, No. 5, 1940,

RESTRICTED
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Laplace stations. The juncticn figures and sections cf this adjust-
ment were completed in July 1947 and called the Central European Net.
The polygons shculd be completed by July 1948,

b, East Prussia, Triangulation of all three orders has been
completed,

¢, West Prussia, Triangulation of all three orders has been
cormpleted in the former Province of West Prussia. The greater part of
this net, however, lies beyond the 1937 boundaries of the Reich, in the
Pclish Corridor and Danzig. A small part of the triangulaticn is in the
section of West Prussia that was jcined to East Prussia in 1919, but it
is still referred to in German publications as part of the West Prussian
net,

d,  Berlin-Schubin, A first-order triangulation arc connects

Berlin ‘and Schubin, -the latter in the part of Poland that belonged to
West Prussia beforé 1919. At Schubin, the arc connccts with the Dast
and VWest Prussian nets men@iqped.__?he adju§ﬁmgqt.of thengrlin-Schubin
arc revealed large juncticn erro;s. By poving tye Pyus§ian nets 2,3 m,
(or 0.1184") tc the west, these errors were reduced, but a slight dis-
tortion developed in the north (see Table 2),

Fis
¢, Markisch-Silesian net, Principal, first-order triangulaticn

(without intermediate peoints) has been completed for this area. The

second-order has buen remeasured and the third-order portly remeasured
“in the eastern part of the arez.. The base line near Wohlau, which had

not been used before, was remeasuwred in 1941 and was used in.adjusting

the net.

RE f. Schleswig-Holstein, Hambupg and Lubeck. Triangulaticn of all

three crders has been completed.

g. Eastern Pomerania, The principal first-order triangulation has

been completed for Eastern Pomerania, and the intermediate net was
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scheduled to be completed in 1936, The net recaches from Jordansee
(on Wollin Island), Vogelsang (near Stettin}), and Gornow in the west
to the Berlin-Schubin iriangﬁlation arc in the south. Northeast of
Stolp, a new bése line 9.6 km, long was measured with invar wires in 1935,
As the triangulation data were urgently needed for the area east of the
meridian 150'20I E. because cof the many new Germon settlements in the
- arez, the second and .third-order triangulation, thcugh observed
independentiy, was done at the same time as the first-order triangulation,
) Thg ngcessary'adjustment te the first order statiens, 2 relatively simple
office procedure, was scheduled for the winter of 1938-39.

h. Vofpommern (Northwestern Pomerania), A first-order triangula-

tion net was completed in this area, A base line of 4.8 km. was
measwred on Rugen and ancther of 10 km, was planncd for the Werbelliner
heath, In~l938,_there was no plan for second- and thirdweorder triangula-
tion and;'because of the war, it is unlike;y“£h3£ any has been done.

2, Surveys Planned cr in Progress .

a, German-Danish Nét. In the east, the Germéh-Danish net joins
the Verpommern net, which in turn joins that of Eﬁst Pomerania a£
Jordansee, Vogelsang, and Gornow, and in the south the Berlin-Schubin
are, This German-Danish net was to be enlapged t0 include the ncrthern
paft of Mecklenburg and.tc'joiﬁ the Holstein net ih-the_west. Tﬁis
wéuld bfovide a trustworthy framework'forvﬁﬁé;fﬁture triangulation of

. Southefﬁ‘Mecklenburg. The first-order triqngﬁlaéicn‘was completed in
1939; second4~and.yhira-order.iriangulatipn was plamnmed only for the
;  Mecklenburg-Prussia bordér.l |

v ' rZ . 3
b, Markisch-Silesian Net. 1In the zrea covered by the Markisch-

Silesion net, observations “for intermediate first-order iriangulation
stations weére scheduled to begin in the summer of 1938. Second- and

third-order triangulation ‘was completed in parts of Upper Silesia
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because oﬂ eettlement projects, but no plans had been rade for the rest

of the secomd— and third-order nets, since 1t was ccn51dered unnecessary.

-tEast Pomeranian Het, 1In the area West of nerldlan 15 20' in

1

Fast Pdmeranla, second~- and tnird-order trlangulatlen, sterted on completicn

of the- flrst—order net, has been completed,.

d. Vorponmern Net (Northwestern Pomeranla) Same?hslabove.

e «Bbrlln—Schubln Arc, %Vhen the Bﬂrlln-achubln trlanguLatlcn arc

was carpietea, plans were made for future Second- ard thlrd—order trlanﬂﬂlu— '

tlon. Gcnpututlons were started to adjust the Markisch-Silesian net to

the Berlln—ochubln Jrc, but the adaustmeqts could not be completed becnuse
of other COnnectlcns with, a&301n1ng nets. The adjustmont of the h:rklsch-
Slles1ah net however, v@uld nove the pcints in southeast SlléSla 3boutv

6 e, whlch was - nct ecceptable te: land registry authorities. cher¢§ypes

of ad;ustments were, therefor 5 1mder dnvestication. The Markisch-—

I
h-v " - L
peod

811951an trl&ngulatlon net hud its own base line near Wohlua,- reasured 5;

H

as,early as 1914, No ad;ustnent tc this basc line was Made at the tlma,:

bccause cf the outbreck of 3rla iar I. It WS necessary, therefore, tot

remeasure the base line, whlch Was flnllly donc in 1941 - (sce ahove)

'.,i. Sachsischer Anschluss, 4 reconnalssancc"wds zmde in 1935 for -

the Sachsischer Anschluss (Saxon connectlen), coycrlng 2 . small area

1.

pen wa

located between the prlnc1me marklsch—611951an trlangulatlen net, the

" Saxon-Hannoverian trlangulatxun arc cf 1880—1881, end thc principal

' Saxon triangulation net, Flrst-order trlangulatlan hes been ccnpleted
~as well as a small anount of lo"er—order trlan& wlaticn along the Saxon

. borderr

£ :Mecklenbung-hnrkisches Net, The Mecklenburg~m3rkisches

' fifet—order trianrulation wis cbserved between 1936 anﬁ‘1939, and in

"l9bl a base llne was measured on tne Schcrffhelda. Tnls net is berdered

’lby the Elbe are of 187&—5 the Holsteln arc of 1869, the Gerhan-Danlsh

Sy v .
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TABLE 2. RELATION BETWEEN CONNECTING NETS IN THE PRELIMINARY REICE SURVEY NET&

Common Points -

location

3 north end 3 south
on Pomerenien border

All firste-order tri.

angulation stations

in Mecklenburg

A1l first-order
stations. in Saxony

Along the dorder
near Ulm

SE corner of

Wirttemberg

Along the common
border

Averaso Distance Apart {in meters)

Shortest
Distance

. 0.90 (N)

1,46 (s)
9.59

0.21

.73
2.63

6.39-
7.87

0.76-
2.04

Gauss -Krlizer

-W

NS E
(Bochwert) (Rechtswert)

-0.74 to

$#1.64 to
$0.54 $2.31
#3.55 to -5.97 to
#5.41 ] -4.56
40.558 to -1.62 to
1.60 +1.87

135-141  35-40
(or k.32") (or 2.58")

about 280 -
(or 9.1%)

Eapt and Woest Pruesvia nete moved
2.3 m, vwostward as a unit

Maximum:

Minimum
Maximun

PraRTS

Notes

1:50 n.

coincidence - 2 cases
0.60 - 1 case

Although the Beden net 1s connected with the net of the Reichsamt flr Landeseufnahme vie Wirttemberg, the two nete touch

asd)acent states, but will not appear in the final net, which should be completed in July 1948.

Nets Number
A, After adjuetment
Rf1P-East Prussia 6
West Prussia
RfL - Mecklenburg -
RfL - Saxony 50
Bavaria- ' 10
Wilrttemburg
wirttemberg- 16
Baden a
Beden-Alsace a 30
B. Before edjustment -
Wirttemberg
Beden - RfL . -
a.
at one point.
dircction, using the Geauss-Erilger system.
b. RfL - Reichsamt filr Lendesaufnehme.
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The error introduced by indirect comnection results in a difference of 9.1" or asbout 281 m. in the N-S
These discrepancies are for identical stations along the boundaries of
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connecting net, which coferg-nﬁffhérn‘ﬁeckleﬁﬁﬁfg;:ahdﬁiﬁé“ﬁfinéipnl
triangilation net cf Western ?bﬁerania, which coﬁprises parts cf:eaéﬁérn
- Mecklenburg, the Berlin-Schubin connecting”trihhéulaﬁion arc, and £Hé
principal Saxon triangiilation net. The older Kecklunburg first-order
triangulnticn, originally observed in 185360, had to be discarded
because of excessive errcrs in azimuth, which prevented satisfactory
adjustment tc "the Prussian triangulaticn, Most of the old hecklcnbﬁrg
stations, however, were scheduled to be agsorbed'into iﬁe”new‘net as
second-crder triangulation stations,’ First-order adjustments were ‘com~
pleted in 1939, For kecklenburg, second~- and third-order ncﬁs wefe
remeasured betwsen 1910 and 1912, The computati.n to conﬁec£ tﬁe
second-—' and third~order with ‘the first-ordsr was started in 1944 and

is now (1947) being completed by HVA VI, ' :

h. Bavarian Trianjulation. In Bavaria new first-order triangulaticn

vas started in 1920. It was comnectoed with the Hessian, Thuringian, 2nd
Saxon triangulatiun nets, fcllowing the methsds and rules established by
the Roichsamt fir Landesaufnahric, A base line was mcasured near Schieis-
sheim, but the base linc near Hﬁrnbberg was not agreed to by the piinistry
of the Intericr and was nct measured during the survey work of 1941,
Reconnaissance and remeasuring ¢f the entire first-order net wais cenpleted
by the Reichsamt fur Landeseufnahme and Bavaria, No intermediate
trizngulatidn was undertaken, and second- and third-order wﬁrc plaﬁncd
only for some area, At Schleissheinm, Bavaria medsufed a‘gase line wi{h
invar wires in order to cumpare it with another older base line near
Kunich, which had been measured with the Bessel apparatus, There are,
however, two bases in Gerrmany that may be used as standards cf cerpariscn
at Potsdam and at Munich., Thus, it is possible %o hetect tectonic changes

in either one,
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i, Bavarian Palatinate Triangulation. In 1937, second-order

trimmgulaticn was ccorpleted foer the Bgvarian Palatinate, Nq_plans were
made for immediate continuaticn of third-crder triangulaticn, presumably
becéuse the surveyors were needed on the niain Bavarian triangulaticn,
Since the army did 2 tremendous amount of triangulation in all areas
cerossed by the West wgll, iresumably the Bavarian Palatinate was
included. To what extent the army survey fulfilled the requirements

for the third-order triangulaticn is unknown,

Jj. Baden and Wﬁ}ttemberg Het, Although the old triangulaticn net

of Baden and wﬁ%itemberg was connected with the old Rhine Survey net,
which affordea 2 connection with.Prussia, it was not satisfactory and
new triangulation was considered necessary, Observations for the
principal first-order staticns were completed in 1937. Because cf
nearness to the Schleissheim and Cberberghein (Alsace) basg lines,

no others were planned for Baden &nd wa}ttemberg, bﬁt several Laplace
astronomical stations were planned. Intermediate trianguloticn was not
completed in the southern part of the area but is nww being done by
HVA XII and shculd be finished by thc end of 1947.

k. Hessen Net. Inismuch as Hessen adopted the principal
triangulaticn net of the Reichsant fﬁ} Landesaufnohme, therce was nco
obstacle to-the in£egraticn of its lower-order nct into that of the
Reich, 1In 1937, ﬁhc pcsitiéﬁs of a muber of intermediate first-order

stations were published,
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IV. CONNECTIONS CF THE GERMAN TRIANGULATION

_ VITH THOSE CF OTHER COUHTRIES
In general the German itriangulaticn net is éonnected vwith those
of adjoining countries. Vhere there are junction difficulties, they
are due less to insufficient common pcikts than to ﬁhe peculiarities
and, in some cases, dgficicncies of adjoininémnets. During the war,
the Germans conceived a far-reaching program fcr the unificaticn of
surveying and mapping in all Europe. Preliminary é£eps were taken,
especially in Western Europe. The first German triangulation in
France included the parallel from Paris to Brest, the parallel cf
Rochefort, and the secticn of the meridian of Boyeux that connects
the two parallels., Extensive second-order triangulations were carried
out aleng the Atlantic and Channel coasts.
The two most important states adjcining Gernany - Ruséia and
France - had no elaborate triangulaticn iikg.ihat.gf Germany.l Instead,
- between the triangulation arcslthutlcriss-crossed the céﬁntr;es were
wide intervening areas that were filled in mcre or less adequately
with lower-order triangulation; |
On October 14-16, 1943, a ccnference cof military survey officers
~was held in Vienna to ereate a BEurcpean Geodetic Unicn under the
leadership of the German Army, The army prepesed to take cver must
- .. of the work of the Reichsqmy‘fﬁr Landesaufnahme. The adjustiment of
a European net was plamned and later qxecutcd for large areas of Europe
by the army. The results, which were inadequate, were in the pcssession
-~ of the arny only.. Since,dif;e;ences becane progressively larger as the
..;- _distlnce.Q;omithe,northggst German block increased and since the block
_was rpgirde@.@s f;xgd, phe1§}gr¢rence could net be acdjusted ad?quatcly.
Discrepancies along the eastern borders of Moravia and Aﬁsﬁria, hawever,

were cnly about one meter. It was stipulated that maps of all European
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states shculd be made according t¢ the same specifications, on the

- LI P,

Gauss-Kruger pFOJeCthn usxng the Gauss-Kruger nllltary grid,

In July 19h5, the U S and Brltlsh Arnzes decided to undertake
the readjustment cf the Flnal Reich Survey het using the Bcw1e rnethod,
This was to be called the Central European Net the tltle 1nd1cat1ng
its ultimate scope. (See above p. par, ﬁ.)

A, Lithuania | -

Anong the successor stetes of Czarist Russia, only Lithuania and
Poland had cormion borders with Germany. The northwestern part of
Lithuania is crossed by a triangulation arc thn£ has four points in
cormon with the East Prussian net, This arc forms the backbone of the
Lithuanian triangulaticn, 'Lithuania adopted the Gauss-Kruger grid and
its recent map, scale 1:25,000, has the same sheet size and scale as

the German Topographic kap. Consequently, the new Lithuanian maps

and the adjoining German maps fit together accuratcly, The Lithuanian
triangulation was scheduled to be comple{.ed in 1943, but was retarded
by the war, The work completed, hcwever, was done by Lithuanian surveyors
under German supervision.
B. Poland

Poland tried until 1927 tc combine the parts of the German,
Austrian, and Prussian triangulaticn nets within its borders, but
failed because of the lack of a sufficient number of cormon peints,
The lccations of first—crder trianpulaticn stations differed by as
much as 5 meters, the differenees where the triangulaticn nets joined
in the border arcas were up to.l20 meters; and some staticn marks could
not be recovered, Thus there wero Juncticn errors not along the German
border of 1919, but along the pre-First World VWar border, which
coincides with the 1919 border only in East %russin and appreaches the

1920 (Versailles) boundary only in Upper Silesia, Difficulties were
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encountered also at one place along the Pomeranian berder of the

Polish cerridor, vhen the new East Pomeranian net was surveyed, ‘The old
nets of this area were discarded, but Poland amd Germany cculd not come
to an agreement that would make possible the connection <f their
respective nets,

One of the original Russian arcs followed the border of Suwaki
Province from its northern border to north of Lomza, Scutheast of
Lyck, it was comnected vith an old Prussian arc of 1859. This arc
is retained cnly as the cdnnccting link between the newer East Prussizn
net and the ¢ld Russian arc, althcugh it has only two stations - near
its northwestern end - in common with the Last Prussian net of 1903-08,
Its other stations are no longer used for German internal measurements,

A Russian arc leading north from ¥arsaw had two stations along
the German border, but no connection with the Prussian net was established,
Another arc from Warsaw followed the Vistula River and criginally joined
the discarded Prussian Weichselkette of 1853 near Terun (Thern). At
this puint another old Russian arc branched off to the scuth, parallecled
the old border, and joined the “Anschluss Tarnowitz" of 1852, which was
still legal and in use in 1944, The survey cf a nGW’f;rst-order net,
however, is in progress in the area, ‘

In the broad area between the Lomza-Lyck and Tarnowitz regions,
junctions errors could develop because the nets were surveyed
independently; but, in the arcas :most distant frem the Juncticns of the

_nets, the adjustment is purely an internal Polish preblen, To overconme
difficulties along the historical boundaries within Poland, differences
_j ; have been teripcrarily adjusted graphically cn the maps., As a rqsult;

maps covering areas on beth sides of the old border cannct be considered
adequate,
A new Polish triangulaticn net was begun in 1927, Arcs cf

triangwlation were planneq to cress and join one another, thus ferming
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10 more or.less regular polygons, The triangulaticn around eight of
these polygons was completed by 1939. The remaining triangulation ares,
which werc to close the two remainihg bclygons, were pousiponed because
they were in territory formerly belonging io Prussia, where the old
trianéulation seemed most nearly adeguate and where 2 new survey was
therefore least urgent. In general, these arcs were of first-order
accuracy, except in a few areas along the eastern border (now in

' :
Russia) and around Warsaw, BessélWS.reference.spheroid is used,
The use cf a new projection was Qlanned for future maps, a sterecgraphic
projection according to Roussilhe, ‘As far as it is known, nc maps on
this projection have been published.

After the conqﬁest of Poland, the Germans tried to adjust this new
Polish net to the German net, despite the difficulties arising from the
usc of a different réference Spheroié and tﬁe long distance from the
Northwest German net. 4n intensifi?d ﬁrcgf&m of 5bservating was planned
to complete the gaps in the new trianépldticﬁ, ﬁup.oﬁly the work in. the
Suwaki region was completed, Contrzry‘fo'professed princ%ples, most of
the work in 1940 and 1941 was-ddne along the "Soviet border; later the
tempo of the-whcle program - seems to have sléckéﬁed. |

C., Czechoslovakia

Czechoslovakia and the Republic of Austria, both heirs to territory
of the old Austro-Hungarian Honarchy, may be discussed together, The old
Austrian Enpire was the first large country to cover its entire area with
a triangulati.n net of uniform accuracy and specifiéations. This net is
usualiy called the grid of the Military'Geographical Institute, after the
agency responsible for it. A feature of this triangulotion to be ncted
is that it stopped some distance frpm the internoticnal boundaries, No

first-order stations were established with a view to comnecting the net

with. the triangulaticn of other countries. In 1878, an "Osterreichischer

Anschluss (Austrion connecticn) was established by means of the Prussian
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triéngulaticn in the southeastermmost part ¢f Upper Silesiaz, which
connected with the Austrian triangulaticn in Austrian Silesia (after
. 1918 Czechoslovakian Silesia and the Polish part :f Teschen), Along
the other parts of the border also, German triangulaticn was extended
across into Austria to the triangulation staticns of the Military
Geographical net, which later became the Austrian and Czechoslovakian
state nets, .

The Austrian Republic and Bavaria had new triangulaticn underway
at the sare time And wecrked in clese collaboraticn with each other.
After the ccnquests of Austria and Czechoslovakia, the triangulatien
nets of both ccuntries were adjusted t¢ the Reich net. In Bohemia, a
new net - probably centaining only first-crder stations - was surveyed
in 1943,

¥aps of both countries differ slightly from these of Germany.
Austria as well as Czechoslovakia retained the pelyhedric projecticn,
the unit being & quadrilateral framed by two meridions 30! apart and
two parallels -15!' apart: Longitude was neasured frem the meridian of
Perro. Germany, however, had given up use of the meridian of Ferro
dnd, even on older sheets where it had been used, the projecticn unit
was a l-degree quadrangle, Practically all German maps, with the

excepticn cf the Bavarian Positicnblatter, use longitude referrcd

- : i
to Greenwich, The Positicnsblatter,-which have been roplaced by

newer maps to cnly a small degree, "are similar tz the Austrian and
Czechoslovzk sheets but differ slightly from them, On the German.
sheets, including the Pogitionsblﬁtter, the bounding parallels are

_;. straight lines, the secants of ares; whereas on the Austrian and Czech,
sheets arcs are used and the resulting parallels arc slightly curved,
Both Austria and Czechoslovakia cunsistently made allcwance for this

N 'Slight curvatire, © -
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Bessel's reference spheroid is used in Austria and Czechoslovakia,
It is also used in Prussia dand Saxony and ‘is sufficiently similar tc the
one used in Bavaria to ‘avoid bad ‘juncticn errors.

Though such theoretical differcnces may be of minor ¢oncern, the
difference in basic scales cmployed creates a practical difficulty.

The Austrian and Czechoslovakian scale of 1:75,000 is not used on any
official German map. The few existing Austrian maps at 1:25,000 are
of large cities and their environs., Czechcslovakia, however, has a
censiderable number of 1:25,000 sheets along the German border. The
new Austrian sheets at 1:50,000; like the German sheets at the same
scale, are few in number,

The Austrian and Czechoslovakian general maps at 1:200,000 are on
the pclyhedrie projecticn with a l-degrec grid - o combinati:n that was
never: employed by the Germans, Since the corresponding German maps
have greater distorticn at the_corners of the sheets (up to 5mm,, the
equivalent of 250 m, in the field),'it is difficult to match them to
Austrian and Czechoslovakian sheets, Along the’edges 'where the inaias
are joined, disccntinuities appear in the form cf gaps, overlaps, or
displacements, amountiﬁg at places te as much as several hundred meters.
D. Switzerland-

Switzerland, like Bavaria,-uscd‘ﬁhe:Bonne projection for its
tcpographic maps. Bavaria, hcwever, is the scuth- German state with the
shortést cormon boundary with Switzerland. The triangulation of all
scuth German states has been closely connected with that of the Swiss
for many years,

E. France

The conditien in France is badly confused, pﬁftly because of

inadequate adjustiient between the French tridhgﬁlation néts,'(and '

censequently between the maps themselves) and partly because of the change
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in allegiance of Alsace-Lorraine. Alsace-Lerraine was connected with

the other German nets through the 1876 triangulaticn arc, In 1899, o
tempcrary connecticn was made with the triangulaticn arc of the parallel
.of Paris in the Department de Vosges., A short time before the cutbreak
of World War II, the French surveyed a new triangulation arc extending
along the parallel of Paris to the Rhine, incorporating triangulation
stations of the earlier German triangulaticn, Through this rearrangement,
the arc of the parallel of Paris now joins the German triangulation
through two common stations that form cne side of Belchen-Kaiserstuhl

of the Rhine-Baden triangulation, as well as of the French triangulaticn,

This new triangulation was not corpleted for all crders, but serves as

control for the 1:10,000 and 1:20,000 maps {Plans directeurs), and the

1:50,000 map (Houvclle carte de France), Other French maps are based cn

older triangulation, Conversien tables have been prepared for trans-
ferring the old pcsiticns to the new system, At scre distonce frem the
main triangulaticn arc, juncticn differences of 100-150 reters develop.
This is especially ncticeable on the 1:80,000 map and c¢wnsequently on its
enlargenent to 1:50,000,
The 1:80,000 map is the only map cf large scale that covers all of
" France. It is drawn on thc Bonne equ:l-area projecticn, using the
reference spheroid of Plessis. The latter is an adaptaticn of the
spheroid accurding o Delambre, inscfar as it assumes a periphery of
. 40,000 ki for the sphercid, which creates an error ¢f 1 m. for every
.13.8 krn.  This does nct exceed the normal error of drafting or of
expansion or contractien of paper, It is also cunsistent with the
'_; . French adaptaticn of the decimal system: tu longitude and latitude.l

Thus, a second is exzetly 10 meters long and 2 minute 1 km., However

1. Acccrding to this syétem the_right dngle is diviﬁed intc 100 degrees
(10022 of 100 minutes (100°) each, which arc inde up of 100 seconds
(100"} each.
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the mcre recent geodetic work inFFrance is Eascd.on Clarke's spheroid
of 1880, A ‘

The Bonne projecticn’fof Ffdnce used thg Paris meridian as its
central nmeridian and latituae SCE (45°) North ds ifs central parallel.
The error in azimuth may be as great asb30C (17!), or 0.5 meter in a
1 kilometer, The scale efrcr ma& amount to 1 in 400, or 2.5 meters per
kilomoter. Since the First World War, a grid based on this projecticn
has been used on French raps.

In 1920, the Lambert projecticn was adopted, This is a conformal
projecticn, with‘pafallels shown o5 concentric circles and meridians
as straight lines. The distortions are less than on the Bonne projecticn,
Scale error increases with distance from oné of the standard parallels,
Fcr this reaéon, three slightly ovérlapping zones were established, each
with a width of 48 latitude. The scale error generally is.less than 1
in 6,250, but in outlying areas such as Alsace and Brittany it may
ameunt to 1 in 2,000,

On its own Lambert projection, there is also a separate zone,

Nerd de Guerre, whose central meridion is 68 east cf Paris, central
parallel 558, and with standard paraliels 538 and 578N. This zone

is to be eliminated gradually, but at present wany maps use this

grid., The older maps are shaped according tolthe rectangular Bonne
grid, which has its crigin at the intersecticn «f the central parallel
with the meridian of Paris. They do nct fit together exactly however,
because the main triangulation arcs were not adjusted to one ancther,
There alsc are similar differehces between individual sheets, depending
on vhich triangulation arcs they are based on, For example, the
1:80,000 Strassbourg sheet differs as mucﬂ as 20 to 30 meters from
adjacent sheets at its cornsrs, and as much as 50 to 100 reters at

the middle c¢f the upper edge. Because about 70 percent of the old

triangulaticn station marks have diéappeared, the geodetic data in
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these areas are insufficient four the ccﬁtrol of aerial photogrammetry
and fecr artillery range-finding. This is less significant for maps

. at 1:80;000 cr smaller scales, than for the old maps at l:l0,0bétahd.
1:20,000, The new French sheets on the Lambert preojections are bopnqed
by meridians and parallelé.

The newest French survey and mapping program pregressed furthestu
in eastern France. Since the new triangulatien was nct commected with
the German until 1943, it cannot have had much practical influence cn
the co-ordination of German and French rmaps. There was, however,
another older indirect conﬁecticn via the Belgian net.

Few generai s£atements abcut the relaticnship between French and
German maps miy be made, since junctitn errors and disturticns can be
found even between adjacent French sheets. Because Gernany ccntinues
to use 360° for its topcgraphic maps; and France has adcpted the 4006
divisicn, sheet sizes differ in the two countries, and it is—impossible
to correlate them. The new 1:50,000 French map, however, is a well
designed accurate set covering the entire border region. It may,
therefore, be assured that disturbing features will develop only at
a distance from the border if the new French set is used, but nay be
expected 1o develop anywhere if the older shcets are used, The dis-
tortions of the Lambert projecticn on the French side are too slight
to affect the fitting together of adjcining French and German sheets,
F. Luxembourg

The Luxembourg itriawngulatien net was surveyed by the Belgians
about 1930 and was clesely linked up with the survey of Belgium., Good
connections were alsc established with two French triangulaticn ares.
During World War II,'the Reichsant fgr Landesaufnahme surveyed a new
net, which was ciosciylintegrated with the trianzulation in the Rhineland

and with the Old Alsace-Lorraine triangulatien are.
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G. Belgiun

Belglum was linked with Germany through connectlnp trllnfulatlcn

in 189h. Durlng the World War II, the. Germans’ wanted to 1ntbgrate the L

Belgian £rlangulatlun net into that of the Reich, but had net quite
compléted the computaticns when the Allies liberated Bcléium;

The older Belgian maps are on the Bonne projecticn; reéently the
Lambert conic conformal projecticn was intrcduced, The distortions of
the Bonne projection are insignificant for as small an arei as»Belgium‘
The same is true fof the Laombert projecticni The scale error does nct
exceed 1 in 10,000 or 10 centimeter's in 1 kilometer, The Hayford
spheroid of reference was adopted at the shme ﬁime as the Lambeft
projectin,

H, HNetherlands

The Dutch triAngulaticn is well connected with the German through
two nets, One net has sevnral staticns ir common with the German
triangulaticn between leburg in the scuth and Bentheim in thebnorth
and was surveyed in 1889-92 The second, a smaller net with three
common points in Friesland, was established 1884-828, The German and
the Dutch computations of the geographic positions c¢f these stations,
however, differ from 1 to 2 meters, e

The Dutch reference spheroid differs little from the Béssel
spheroid used in Germany. The Bunne projection is used fcr older
Dutch maps, but in 1940 it was about tc be replaced by a stercographic
projection. Owing tou the smallness cf the area, distortions on beth
projecticns are so insignificant that German and Dutch shects at the
same scale can be Jjoined withouF aifficulty. -

The prime meridian of the older Dutch sheets is Amstefdam,

L° SB'0.0"E;, and of the newef maps the meridian of Armersfoort,

5% 34'15.5"E,
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In adjusting the triangulaticn nets of Belgium, the Netherlands,
and Luxembourg to the German Reich net, only minor difficulties were
encountered, The juncticn errcrs remsining -along the Dutch border
averase 0,40 n, and do nct exceed 0,60 . The combutaticng of the -
Belgian-Luxembourg adjustment were almost completed by the middle of
1944, B .

I. Demmark - ' .

Danish and German triangulaticn nets werd connected across the
narrcw seas at an carly date, more than 100 years agc. In 1869, a
triansulation arc was surveyed throurh Schleswig and Holstein, which
has a direct déntinuaéiun in Danish Jutland.- The German-Danish
connceting net acrcss the Baltic was resurveyed in 1929-32,

Danish maps are ¢n a Lambert cenical projecticn, Direct evidence
is nct available, but it may be assumed that ocwing to thc smallness uf
the count.ry noe significant distorticns have developed, and that
because of the intepraticn of the triangulaticn nets at an carly date,
adjacent Danish ard Germzn sheets fit together well, The prime meridian
for Danish maps is Copenhagen, 12934'40" E. - o -

. ; . .t
V. THZ REICH LSVEL NET

-
£l

Because of natur:l SUil mevenents, cultural chan ‘es, and cther
i - . .
factors, level nets deterlfrate rapldly and should be renewed once in

cach generatlon The old Gernan net 1s bnsed cn levellng perfurmed

durlnb the ycars 1869-1900 Vnd was bclng relevcled vhen the Seccnd

J 1 O

". Werld Var broke out, Details of the new leveling were publlshed in
. 1 - -
Die Nivellenents ven hoher Genauig kelt The first volume (1923)

- . L
.. Y . . ve s

. covered a part of Hark Bradenburg, the sccond (1927) ncrthwestern

Gerrnny, and ‘the. third.(1935) the adnlnlstratlvo districts ~ ST

t

(ReglerunrsbL21rkc) of Dussuldcrf Aachen, Cologne, and Arnsbcrg.

(Sce Figures 2 and 3.) A series of booklets entitled Ergebnisse der

. & [P » .

- T g . s =
a @ -

v '
. “~we : . . - v
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Felnelnwagungen, started publlcatlon in 1930 and continued until 1939.

Ore booklet was 1ssued for each Reglerungsb921rk and the series.covers

all Germany wlth the exceptzon of Bavarla.l The series contains the .-
most recent publlshed results of levelllng and supersedes*all other ;
publlfatlons‘gn elevatlons. . -

Since more urgent‘b¥oﬁlems néeded attention, only a few lines,
around Lubeck and Stettin were leveled. First— and second-order
leveling in Helstein led to the discovery tﬁat the entire region
between the Baltic Sea and the North Sea is slowly rising most
perceptibly in:the northwesﬁ. Germany 1s connected by lines of level
with tﬂe Danish islands via Fehmarn, and with the Netherlands, Polénd,

and Lithuania, in most cases at the request of these countries,

The most important levels of 1936,;1937, and 1938 were in

Thuringia, Anhalt, and the Regierungsbezirke of Hildesheim and Kassel,
vhich were for the purpose of conncctingvthese regions with the Bavarian
net. The results of leveling were published in pamphlets, one for cach

Regierungsbezirke, In them the results of the 1868-90 levelings are

called "heights in the old system." The results of the old and new
levelings differ very little, ‘When the connection is comparatively
completed, Bavaria, whose ovin surveys are preogressing comparatively
rapidiy,} will be able to adjust its levels to the new system of the
Reichsamt. The leveling of Thuringia was also initiated tB connect it
with the level net of Saxony, which had been completed scveral years ’
carlier, Both the Bavarian and Saxon level néts were consistent wiﬁhin
themselves, but lacked an& conhgétion with leveling linesvleading to

N.N., the standard datun point,? The leveling of Silesia was comploted

1. The comparatively.rapid progress of the Bavarian leveling is due to
the fact that fipst-order lines usually follow railroads, whereas
in Prussia and Wirttemberg the lines follow hlgnways in order to -’
secure greater stablllty of bench marks. : ; R

2. N.N.‘ls the usual German abbreviation for Nermal Mull or normal
zero, the standard datum point,
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NET OF PRECISION LEVELING

Measured and computed by Trigonometrical Division of the Reichsamts fiir Landesaufnahme (1941).;
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. before the waf, but results have been puﬁliéhed oﬁi}‘for the

Regierungsbezirke Liegnitz and Opbeln in Upper Silesia; Firste-order
leveling has been cohpleted in the northern half of turttemberg,
Plans for 1938 and 1939 provided for the determination of clevations

by the Reichsamt in ‘the Regierungsbezirke of Koblenz, Wiesbaden, and

Trier, the State of Hesseﬁ, the Bavarian Palatinate, and the Saar
Territéry, and for -the continuation of the work in Baden, southern
Wurttemberg, and Baviria, .In Bavaria, the level net, even the first-order
net, was far from completion at the outbreak of var., In Baden, the
levels still require some checking, especially in the region of

occasional earthquakes. Only Hessen, Regierungsbezirk Wiesbaden, and

possibly the Saar were completed wgen plans had to be dropﬁed because of
wWar,

The Reichsamt flr Landesaufnahme alse started leveling along the
Baltic coast. This leveling was scheduled in accord with thé decision
of the Laltic Geodetic Commission and adjustments were to be made
according %o a commen plan, Leveling of the entire coastal Area by
all of the Baltic stites was decided upon; and by 1939, Denmark; Latvia,
and Lithu2nia had corpleted their parts énd German levoliﬁg extended as
far cast as Koslin in Pomeranii. The old leveling betwecn Koslin aﬁd.
K8nigsberg has an accuracy of oﬁly 46-8 mm, The rise of 0.12 m. in the
level of the Baltic Sea frem Traveminde near Lubeck to Pillau near
Kdnigsberg noted by the Germans was therefore probably bascd on rcadlngs
of several open-sea water gages., ‘

The Reichsunt fiir Landeéaufnnhmc pianned to follow firgt—order
,-_ leveling by second-order leveling, Alﬁﬁough no definite programs had

been prepared for most regions by 1938, the work was regarded particularly
important since the principal first-order lével lines were in some cases

more than 100 km, apart. As a rule, second-order levels will be run in
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only one directien. Second—order levels are not as accurate as first-
order levgls but should be suff1c1ent&yaccuratu for technlcal and
economlc purposéé. Some of'the larger cities, 1ncluding those in Phg :
Ruhr area, started second-order levellng wi thowt waiting for the
Relchsamt The 1eve11ng in the Ruhr regldn was especially urgent because
of ground settlenents caused by minlng* ‘For -this reason, the Reichsamt
program.prov1ded for a loop of flrst-order c¢ircuits around the Ruhr on
stable ground ‘and a connectlng second-order line passing through it.
Levels in urban ?reas were to start from these lines, In addition, ,
many second-order levels ﬁlong'their'rights of way have been measured
by railroads and along rivers by the iandesanstadt fiir Gewasserkunde,
All are connected with the first-order leveling of the Reichsamt fur
Landesaufnahme, )

In 1935, the level net of the Reichsamt fur Landesvermessung in-
cluded 15,000 accurat; eiefations, which were connected by 16,000
leveliné.lines. The‘nuﬁber iﬁ southern Germany is proportionately
large, Iﬁ gddifion to the leveling connections with Lithuania, Poland,

~and Dgﬁma¥k, which have been made during recent years, there -are odlder

coqﬁ¢gtions &ith-all adjoiniﬂg countries, including not less than 5
‘from'Prussian Silesia iﬁto Czechbslovakia, several into Belgium and
?;ance, and one=from Baden into‘Switzerland. Bavafian_levels were
qqnnectéd at two points with the Prussian levels in the old net and

- at all crossing éoints of the'néﬁ net, HNothing is known about leveling
across the Bavérian bofder, to the south except that Bavaria formerly
base@ its elevations on the old Austrian sea level datum at Trieste,
Consequently, thére must be at leaét one line from Bavaria inte Austria.

The Reich eleyations arc referred to N.N, which is supposed -to be

the same elevation as the Amsterdam spa level datum (A.P.). It is

actually 16 mm, above this . peint and 66 mm, above the mean level of
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the Baltic Sea at Swinemunde. A bench mark (N.,H. or Normal-Hochpunkt
1879) was established &t the former Astronomical Qbservatory in Berliﬁ
in 1879 to insure £he éonstancy of N,N. In 1912, it was replaced by
a new bench mark near kilometer 40.7 on the highway from Berlin to
Manschnow (N.H. 1612), which wﬁs connected vith N,H. 1879 by lines of
precise leveling., The establishment of N.H., 1912 did not change
N.N., and all elevations in Gefman& are still measured as above N.MN.
Since about 1930, all of the south German states have completely
revised their sepérate systems and now refer their.elevationé to N.N.
Originally the elevations in southern Germany were'based on the mean
level of the Adriatic Sea, as evidenced by older maps 5till in circula-
tion. Some old Bavarian maps state that elevations on tham are about
* 1 m, higher than they would be if measured.from N.N. Recent leveling
however, seems to indicate differences of as much as 2 m, in Bavaria
and 1.74 m. in the Bavarian Palatinate, Until 1910, Baden referred
its elevations to the floor levél of Strassbourg.C;thedral, which is
actually 143,730 m, above the mean level of the Adriatic Sea al though
it had boen erroneocusly assumed to be 145,752 m, Ylurttemberg referred
its net to an elevation of 272.5 m. above N.H. which seems to have been
derived from the Baden level and, therefore, shares its errér. Both
the Baden and Wiirttemberg reference levels were especially unsatis-
factory because large parts of both states lic at levels lower than
their roference.poiﬁts. Only the Hessian maps refer to the mean level
of the Baltic Sea, which is not the same as y.ﬁ. The accuracy of
elevations in Hessen, varies from 0.10 to 0,15 m,
‘;_ The ucification of the elevations within Germany also correlates
them with points in most of the ﬁeighboriﬁg countries, Only Belgium
has widely different elevationé, because they.are measured above mean

Yow tide at Ostende, which is 2,34 m, below the German N.N. Other
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international differences are given below.1

Belgium =2.34 m, Elevations above mean
- - low tide at Ostende.
Netherlands f0.0l_m.'” * Due to sllght 1naccuracy
, . ) by deriving .the German
T o .+ 'NoN, from the Amstcrdam

sea level datum (a.P.)

France _ c . £0,26 m, Mean level. of the
: ' S . Mediterranean Sca at
kKarseilles,

Switzerland o %0.307 m, The newer maps show
; elevations 3.26 m. lower"
than the older maps, -

hustria #£0,36 m, Mean sea level on the
o - Adriatic Sea at Trieste,

Czechoslovakia £0.36 m, - Same as Austria,

. Poland 0.0 ~0.06 m, Derived frem the Amsterdam
o L sea level datum via the’
. ‘German N.N, Elevations
theorctically equal.

" Lithuania ] o 40.2L.m. Referred to sea level-
a datum at Kronstadt near
Leningrad.
Denmark R £0.245 m,

On nautical charts, glevations near the coast are referred to mean

high water, and therefore have no common reference level,

o

- Plis S1gn (#) indicates thz2t datum p01nt is hlbhur than N.N.;

and minus sign (-) lower, .
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VI. HYDRCGRAPHIC REFERZNCE DATUM

The German navy (Oberkommando der Kriegsmarine) had its own
nautical ‘division, charged with all matters pertaining to surveying
and mapping. Though the coastal features were taken from topcgraphic
maps, the navy was equipped to do its own surveying in order to keep
correct the continuously shifting featufcs of the coast line. Tikewise,
hydrographic surveying was continuous in order to keep the depths on the
nautical charts ccrrect. In general, the navy was able to keep the data
reasonably up-to-date, Unliike the triangulation and leveling nets the
depth measurements along the German coasts never became so out-of-date
that new systematic soundings throughout whole areas became necessa;y._
The hydrography in the German parts of the Nerth Sea and the Baltic Sea
seems to be satisfactory throughout. A service was maintained through
private firms that enabled ships to obt;in revised charts at every port
of call,

The plane cf reference in the Nerth Sea is mean low water; in the
Baltic Sea it is .mean sca level,

The Mercator projection is used for nautical charts,

VII. MAGNETIC NCRTH

Since 1930, most German maps have carried some information on
magnetic declination. The newer maps, howaver, instead of showing
the declination (Missweisung) frem true north, show the deviation

from the straight lines of the Gauss-Kruger grid (Nadelabweichung).

On Reichsamt maps the deviation is shown in the margin, and on the

,.- maps of the south German states additicnal numerical infeormaticn is
given, The magnetic declination is westerly throughout most of Germany,
and it is decreasing by 0.2° yearly, Only in parts cf East Prussia

is the declination easterly., Formerly, German maps gave the declination
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for April 1925 in order that computations could be made on a uniform
basis. The accumulated deviations, however, had beceme so large that
a new basis was adopted as of the middle of 1936, On more rccent air
force maps the basis for caleulation of the declination may be either

1938, 1940, or l?hé.
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APPENDIX A

a

Sumary of the basic gecodetic facts of the German states.

Location of Coordinate

Gauss -Krflzer Coordindtes’ © ' 7

P

Namo Origin of Trianoulation
the ezimth Origin of tho Files .. . . Status Location of rocords
(counted Coordinates . -
clockwise)
Baden S Former astronomic 1. HVA XII in Stuttgart All geographic 1. General Commend of
obsorvetory in 2. Baden Ministry of positions ere the 5th Army Corps,
Mannheim Finan¢e end Economics, computed Div. Ia Messin a
€adastral and Survey provisionelly, Stuttgart - - HER |7
Div. in Karlsruhe 2. HVA XII in Stuttgert ;.
3. Survey offices: - 2 L g
Bavariae ... v Northern tewer 1. HVA XIII in Munich Coordindteé 1. HVAXIII in Minchen
(on the right 3 of the church 2. Oberfinsnzpriaident computed provieion- s
bank of the N, of Cur Ledy in in Munich end brench ally for lerge
. . offices in Augsburg areas in NE,

Rhino).,. . . Munich. -

L

a. Sourcer Planheft Grodadeutéchés Relch, 194k,

b, HVA - Hauptvermessungsabteilung
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Namo Origin of Triangulation Gause-mﬂggCoordmates
the azimuth Origin of the Flles Statua Location of records
{counted Coordinates ’ : i
clockwise)

i ‘Bavarian W Former astronamic HVA XI in Wiesbaden TowpOrary coordis- "“" HVA XI in Wiegbaden .

" ‘Palatinato " observgtory in o : nates - [ 7V LR e
I Mannhein -
Brunswick N Seme @8 Prussian 1, Landeskultur end Temporary coordi- 1. Heeresvomcssungs- o é’
" Vermcssungeermt nates ERE stelle (Army, Survey~ ; |%
(Agricultural and : -mg Servic ) Q
Surveying Office) - ) . E

3 2, landcsforstver- 2. RéicHsemt fﬂr Landes-
waltung (Statc et n e e cmn e BUFRARIIEG oo
e “Foreet Administre-
; . tion) .
. - 3: Meyor's Office — CCHVA VIT: Gﬁ"horn,
: .+ Survey: Pivisicn of s " Henn.
the Bulldings = e = et e A e s R S
. Rt = "7 pdmfnistration
k, Pruseian Neumessung- L. Lendeskultur-II und
ey cae - i-pamt (New Survey Office) Vermessungsamt in
T Horman Glring Werke Brunswick

: in Wolfenbilttel - -
- )
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Neame Origin of Trizngulation Location of Coordinate Gauss-Krilzer Coordinates
the azimuth Origin of the Files Status B Location of re¢cords
(counted Coordinates
clockwise)
Bremen"—"’"‘:’ N Ansgariikirchturm Vormessungsamt Bremen — Tomporary 1. Heorcsvermessungs-
o coordinetes : stelle (Lrmy Survey)
2. Reichsamt filr Lendeos~
eufnahme
) 3. HVA VII in Gifhomn,
.. . Henn.
. 4, Vermessungeamt in
: o Breuen E
Gotha'i(par"t' : S5 Agtronomic observa- Thuringion cadastral - - S
.of Thuringia) - tory at Sccburg office of Gotha é
. Hemburg: *"" i .: s Spire of Gross: HVA VI in Hamburg Dofinilts .1, RVA VI in Hamburg
oo Michaelis: Xirche coordinates 2. Vermossungsemt of
B avallable for. the city administra-
" most trisngu. . tion of the Hensa
lation stations City Hémburg: .. .-
Hannover ] Topographical HVA VII in Gifhorn —— ---
slnce Survey Observatory
PTeose w1068 of G8ttingen and
: o N 31 survey districts
tridgngulation station : ,
of the Gauss:'.: 3 y
.triangulation as ! .
points of departure ~ =+ - N - ) -
w



" oy st v i

" QEIOTYISHY

Declassified and Approved For Release 2013/02/06 : CIA-RDP78-01617A002600020001-0

P

Nemo Origin of Trisngilation . Location of Coordinate Ceuss-Krllgor Coordinates

the azimuth ‘ Origin of ‘tho =~~~ Files Statue Location of records
(countecd ¢" Cooydlnates 1"
¢lockwiso) e e

. HosBen- N 7 “Town church of %1, BVA'XT 1n Wiesbeden All old trian- HVA XI, in Wieebaden

Dermstadt Darmstedt 2. Hessisches Landes. : ‘gulation stetions S

(state Hesse) vermessungsamt in  of 1At and 2nd
Darmstadt " ~order. 96 ‘percont

- of '3rd order, and
. 51 percent of hth
order arc Gauss-

L L o Krilgor :

 Bessen- N ““Triangulation "'HVA XI in Wiesbaden 85 percent of the HVA XI.in Wiesbaden i
Nassan (not - gtation at triangulation .. [ -

quite coin- Schaumburg - stations were

cident with computed provi.

the present sionally

Province of . B
Nessau o R T
Kurhesson N Kessel, . ... LHVA XT .in.Wiesbaden: :The 'majority of -HVA XTI ‘in Wiesbaden
{comprises a ""southern towor " L APLENgRIARAON s i o cmm o e
somowbst lerger ... ....- -- - -of Mertinskirche TS stetions are

area than thoe o e . computed provi- )

prosont Pruseten .. . - -~ - S slomally._. ... o SRR
Province) I P B e T A v L
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Location of Coordinate Gauvss-Krliger Coordinates

triangulation
o S
Newor Prussisn

triangulation
N

castle in
Oldohburg

Verméedungsdi-

rektion - - - &V’
2. Cadestral offices
3. BVA VII in Gifhorn
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Name Origin of Triangulation
the azimuth Origin of the Filcs Status Location of recorde
(counted Coordinates
clockwise)
Mecklenburg s Tower of the HYA ¥ 'in Beuburg The lst-order 1. BVA VI -in"Hefbirg
castic fn " T, 7. 4w it triengulation 2, Mecklenburgischis
Schwerin - @ stations ave Lendesvermessung-
o definitely samt in Schworin
e computed, the
others
§ ety L provisionelly o)
g " Moiningen— W Northern Thuringian Cadastral  Only the Thuringien Cadastral |
a (part of e spirc. of Office in Mciningen corners of a Office. in Meiningen
Thuringie} toverds Liebfrauon-’ S few shects TR
N kirche 'in . e are computed
Munfér ’ ’
‘ Oldenburg 014 Oldenburg Towe¥'of the 1. Oldepburgische?LTe " " man

QHLOTHISE
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Neme Origin of Trisngulation Location of Coordinate Gaues-Krlizer Coordinetes
the azimuth Orizin of the Files Status Location of records
{countcd Coordinates
clockwise)
Prussia and N For Topographical 1. Reichsemt-fiir. All trigonom- 1. Reichsamt filr
Anhalt Survey-Rauenberg Landesaufnahme etrical points Landcsaufnahme
(excopting south of Berlia, 2, BVA I,II,IV.X, completed 2. HVA I,I11,IV-X
aroas . and sloco 1923 - . provisionally
enumerated Helmert towor 3. Cedastrel offices - = = - o 3. Generalkommandos
separately) of the Geodotic (Army district
Institute in commends ) 1
Potedam. For the 4. Reglerungsprisi- 4. Luftgeukommandos th
Cadastral Survey-- denten (Air force district 3
L0 diffcrent points comuende ) 3
of origin; since H
1927 Causs-Krilger Y
coordinates used
in new surveys.
Saxony N Topographic survey 1. Beichsstatthalter = Campleted 1. Reichestatthalter
of let order in. (Reich governor) in Saxony, state
Grosscnhain; Cadag- in Sexony, State government
tral Survoy; three . government, - e 2. HVA III in Dresden
local conformal 2, HVA III in Dresden - _ S
e ggatems R
&
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Neme Origin of Trisngulation Tocation of Coordinate Geuss-Kriger Coordineates
the azimuth Origin of the Files Status. Location of records
(counted Coordinates
¢lockwise)
Sachsen-Weimar W Point of origin HVA VIII in Megdeburg Provisionally HVA VIII in Magdeburg
(part of of the Schreiber computed
Thurinzia) projection _
Schaumburg-Lipoe N Jda Tower HVA VIII in Gifhorn " HVA: VII1 ﬁn Gifhorn
Schwarzburg- N Triengulation 1. HEVA VIIT in Magde- Provisionally ~ HVA VIIT in Magdeburg
Sondershausen station mark burg computed most :
Poesen Towor; 2. Thuringian Rentemt  triangulation . %
since 1892 (trcesury) in *  gtations 8
_ Posecn-Steln Sondcrshausen . : _ !g
wﬂrti:gmberg aend N Astronomic 1. HVA XII in Stuttgart Provisionally: 1. Cene::éi Cormend of .. |§
Hohenpgollern Obecrvatory in 2, Wilrttemberg Ministry computed . 8ta Army -Corps.
‘ Tibingen; no of the Intcrior, Div. ‘IA Ness in
ionger extant Cedestral and Survey - "Stuttgart '
Divieion .- 2, BVA XII in Stuttgart
3. Messungsimter
SOURCE: Planhoft Grossdcutsches Reich, 1Ghi
]
=
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' APPENDIX B

TRIANGULATION NETS OF GREATER GERMANY

The appended Germa.n mﬁp, dated 15L4, éhowiw trianguiatiot;
completed during the oarly yeers of the war has become évailable
since the completion of tho forogoing report. Since pra'ctica];?;y :
ell of the new triangulaticn was for occupicd arcss, thei map g&ds?
little new deta for Germony proper. It does, however, confirm the
deduction drewn from other sources that German trigonometrical ac-
tivity came to & stendstill after l9hi, due aplparently to the

drain of trained personnel into the ermy.
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Anlage 12 (zu Nr: 11)
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THE PRINCIPAL TRIANGULATION NETS OF GREATER GERMANY -- 1944

Ubersicht. uber die Hauptdreiecke des Reichsdreiecksnetzes

o= - ey 1o 20w 2w
s+
- Wilnaer
H,uptdrslecksneu
-1937
% cher 1932
5 Vi
&
| 28 - 193!
=
7
m;
h
NZAR? butgis upt |
I |
& g ! 135458 Biaigstoker polesisches \
i xsnetz
he dry Snetr= Yl Haup! Ahan e
1948 ! 193k
- \ t 2 erbj v AT 1928 1930 1301
4 ietksral 3
T 1885\ 18 es 190941512
re|
< = rN. w:»\humsches
A Rhbéin ch ette 18811882 | \_ubﬁr‘\er
A y eelnivez jecksnetl
382 - 108 | Vosgéh- | Heuptdre
L s, ach K. hisch- rkisch- Hauptdrelecksnetz 19341038
7 cl
1880 gg1 StchsiseHes
7 labpt, :7 &
nei che: - 1941
is 1
)
199 - 196, HOrK. N, ridons
I8
Bizischis 19011958 1 lalptd
“1940
4o E/sa sz;y’ 5 .
Cothring, 1897
f
oahe. rK, A o h
3893 1876 efdonau;
u. Uptre S i
19: 1
1995
6[>\937 1926 - 1906 L1550 193
Heavy lines: the boundaries betﬁeen the triangulation nets.
S Light lines: sides of the principal triangles.
Dashed lines: proposed nets. )
Empty areas outlined in the East: triangulation nets of the
£ Polish survey, adjusted provisjonally.to the German net.
Figures: the years when first order triangulation was surveyed.
57 - Hauptdreiecksnetz or H Dr N.: first order triangulation net.
Hauptdreieckskette or E Dr K.: first order triangulation chain.
Verbindungskette: connecting tr%angﬂlation chain.
1 Py Anschlus: connecting grid with a foreign country (the name of the
3 J 5 neighboring country always indicated). N T
V ( gfls Ungef. Masstab: approximate scale.
et Fr.: formerly. ; .
g ~t The names and years of the triangulation nets and chains which are
underlined, are considered of sufficient accuracy to be a basic
: . block to which surrounding triangulation nets should be adjusted.
= [ad 169 o — 2“|"'
9017

{. Ungef. MaBstab 1:400000
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