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RESEARCH PROJECTS

1.Historical boundaries

2.ETSCH2000
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Historical boundaries:
current disputes (180)



ETSCH2000: change detection
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1. The Problem
Workflow



2. The (Real) Problem
Paper Maps!



Big-Data!



Mitteleuropa Maps Archives



Multiscale
1:1.440  1:75.000

Time series
1752  (1914)  Google Map Era





Mappa ichnografica del corso dell’Adige e Fersina nei contorni di Trento 1777
G.B. Scotini, cm 201x78

Trento, Museo Provinciale d’Arte

Single map-sheet



NO map-sheets overview (index-map)

200 map-sheets
Index-map EDITED with a

comparative approach

Napoleonic Cadastre
(Napoleonischen Steurkataster)
1809-15
1:2.000
Innsbruck, TLMF







39

35

NO index-map: 58 map-sheets
Index-map NOT edited

Claricini-Map 1847-48
Karte der Etschregulierung

1:3.456 (1”= 48°)
Trento, Consorzio Trentino di Bonifica
Bozen, SLA
Innsbruck, TLA 



French scale (and measures)
for Habsburgic Maps
1 ligne = ca. 2,2 mm
12 ligne = 1 inch/Zoll
12 inches = 1 foot
6 foot = 72 inches = 1 Fathom/Toise/Klafter
1 Wiener Klafter = 1,896 m
1 Fortifications Klafter/Toise de Paris = 1,949 m 

Carte particulière des environs de Paris
Jean Picard, 1678
une ligne pour 100 toise
1/(72x12):100 = 1/864:100  1:86.400

This map-scale «would become the standard scale for
all subsequent regional maps produced by the
Cassini» and the “base” scale for all Habsburgic maps
(till the “third military survey”)
«The base line could now be constructed, using
wooden rods each measuring 2 toises laid end to end
over the course of at least 100 toises»

French procedures for Habsburgic Maps?
(1811) Istruzioni della direzione generale del censo ai 
geometri incaricati della misura dei terreni […]
(1824) Katastralvermessungsinstruktion

Nowack Map 1803 (Innsbruck, TLMF)
Masstab von 1500 Fortifications Klafter, 1/72:1500 =72x1500 1:108.000



Source index-maps 1798-1914

Karte des Herzogthum Venedig (Franziszeische LA Venetien), in-between 1. LA 1763-87/2.LA 1806-69, No fundamental 
geodetic survey till 2.LA (Zach ellipsoid 1810/Vienna Datum 1806); plane table/theodolite (topographic/trigonometric 
survey) using “von Zach triangulation”; Paduaner Meridian/Paralel (triangulation origin, 3-Standlinie); fingierten
Meridan/Perpendikel (false easting/northing); Laplace 1802 ellipsoid? (Monatliche Correspondenz […] 1800-13)

Kriegskarte
1798-1805

1:28.800
(1”= 400°)

120 sheets
Wien, KA 



Nowack-Map 1802-05
Hydrologische-oeconomische Karte des Etsch-Thales sammt

Profils und Niveaucoten, weiters den eingezeichneten Arbeiten
zur Regulierung dieses Flusses vom Schloss Tirol […]

1:3.456 (1”= 48°)
131 sheets 

Wien, KA
Innsbruck, TLA, TLMF

Mezzocorona (TN)

Like Kriegskarte?





This is NOT an index-map
(Hand-draft archival sketch-map)



Val Venosta-Map 1817
Hidrotechnische Karte der
Obern-Etsch […] in Vinschgau

1:3.456
32 sheets 
Innsbruck, TLA
Like 2.LA?



Dritte Landesaufnahme (Franzisco-Josephinische Landesaufnahme/Neue Aufnahme)
1869-1887 (Reambulierung), 1:25.000 
Spezialkarte 1871, 1:75.000
Vierte Landesaufnahme (Präzisionsaufnahme) 1904, 1:25.000





GEO-Résumé

1802 Laplace ellipsoid

1806 Vienna Datum (St. Stephan Turm), at least two
different definitions, from Ferro, originally with different
shift Ferro-Greenwich, then in the 3.LA with the Albrecht-
deviation

1809 Bohnenberger ellipsoid, Zach ellipsoid

1810 Zach-Oriani ellipsoid

[…] Innsbruck Datum (Pfarrturm), at least two different
definitions, from Ferro

1841 (adopted in 1863), Bessel ellipsoid

1871 Hermannkogel Datum, from Greenwich

1901 MGI Datum (the fundamental point of MGI datum is 
Hermannkogel), from Ferro

Further research: “own” geodetic basis of a common set of maps, not comparison between maps



1. assign to index-maps original CRS
2. longitude rotation Ferro to 

Greenwich
3. geographic datum 

transformation to WGS84 
(Position Vector 7 parameters)

4. (for earlier Datum) if parameters 
are not provided: rototranslation
parameters calculation using 
pairs of CP derived from 
“comparable” maps (simplified 
Molodenski)

5. reproject in ETRF89 UTM
6. georeferencing with 4-corners 

(derived from index-map) + 1(2) 
GCP shifting (zero-order)

6-steps map-to-map workflow

Example on not-georeferenced 43 map-sheets (1:3.456)
Standard georeferencing = ca. 10 GCP x 43 = ca. 430 GCP
“Corners georeferencing” (6 corners/2-sheets, 10 corners/4-sheets, 22 corners/10-sheets etc.) = ca. 71 “corners-GCP”
Map-sheets shifting = 1 (2) GCP/1 map-sheet = 43 (86) GCP

Total = ca. 114 (157) CP





XI.6 – XI.7 Ferro



Esquelette ETRF



“Catasto-Ferro_1810”
DATUM “Innsbruck”
SPHEROID “Zach-Oriani_1810”
PRIME MERIDIAN “Ferro“ 29.48166666666667
PROJECTION “Cassini”

Amstblatt der Autonomen Region Trentino-Sudtirol, 1999



Catasto-Ferro_1810      ETRF89 UTM







































Thank you very much for your attention!


