
Geospatial heritage digitization project in LatvianGeospatial information agency
Presentation prepared by: Head of the Geospatial Information and Administrative Documents

Archive of the Latvian Geospatial Information Agency Mag iur. Sanita Krūmiņa

Head of Remote Sensing Division in Latvian Geospatial Information Agency Mg.sc.ing Ivars
Bergmanis

27.05.- 29.05.2024. DLM Forum Members’ Meeting in Brussels



2

Structure of Agency

Department of
Geodesy

- Process quality management engineer
- Senior expert in military geoinformation
matters
- Senior expert in geodesy matters
- Senior expert in geoinformation matters
- Information systems security manager
– Security adviser

Director General

Manage and
Transport
Security
Division

Geospatial
Information and
Administrative
Documents
Archive

Deputy Director General in
geoinformation matters

Human
Resources
and Record
Management
Division

Legal
Division

Geodetic
Measurements

Division

Geodetic Data
Control
Division

Deputy Director General in
logistics and manage

matters

Typography
"Latvijas
karte"

Cartography
Department

Ortho-
photo
Unit

Height
Models
Unit

Western
Division
Southern
Division
Eastern
Division
Northern
Division

Large-scale
Maps
Division

Toponimic
Laboratory

Information and
Services Division

Special
Geoinformation
Department

GIS and ICT
Division

Geospatial
Information
Systems Unit

Information
Communication

and
Technology

Unit
Accounting
Division

Financial and
Planning
Division

Remote
Sensing
Division

Spatial Data
Administration
and Control

Unit

Thematic
Maps Unit

Production
Development
and Technology
Production
Division

Military Maps
Division

International
Projects
Division

Topographic
Maps Unit



3

• The Latvian Geospatial Information Agency (hereinafter in the text – LGIA) is
the leading institution in the realizing of the national policy in the field of
geodesy, cartography and geospatial information.

• The Ministry of Defence plans and monitors the obtaining, preparation and
updating of the LGIA geodetic and cartographic basic data, as well as the
execution of the geospatial information service providing in accordance with
the annual state budget framework.

• Pursuant to the competence the LGIA cooperates with state and local
authorities, with the NATO member states, with European Union institutions
and competent international organizations, as well as provides to these
organizations and to the public geodetic, cartographic and geospatial
information.

About us



Agenda:

• History of archive
• Structure, location of the archive
• Content of the archive collection
• Geodesic fonds
• Cartographic fonds
• Remote Sensing fonds
• Project for the digitization of geospatial
material in the archive fonds
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Establishment of the LGIA Archive

On 18 October 2005, Cabinet Order No.674 "On Reorganization of
the State Land Service" was issued,

Cabinet Order No 821 of 21 December 2005 "On the
Establishment of the State Agency "Latvian Geospatial Information
Agency"".

The newly established Agency included the Geodesy, Cartography
and Large-Scale Mapping Administrations of the State Land Service,
the Geodesy and Cartography Departments of 8 regional divisions and
the Polygraphy Department "Latvijas karte", the Cadaster Centre
Archive and the Cartography Administration Archive, which are the
successors to the functions, rights, obligations, property and financial
resources of the State Land Service in the field of geodesy and
cartography.

The Latvian Geospatial Information Agency Archive started its
activity in accordance with Sub-paragraph 4.6 of the Cabinet
Regulation No 987 of 20 December 2005 "Statute of the State Agency
"Latvian Geospatial Information Agency"" - "to establish and maintain
an archive of geodetic and cartographic materials".



LĢIA ARCHIVE OF GEOSPATIAL INFORMATION AND
ADMINISTRATIVE DOCUMENTS
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The geospatial information fond material is provided with a permanent
storage function, as the material is not transferred to the Latvian National

Archives
As of 2023 keep 420 000 mat./units

GEOSPATIAL INFORMATION FONDS

Geodesy fonds Cartography
fonds

Remote sensing
material fonds

ADMINISTRATIVE
DOCUMENTS FONDS

Cross-sectoral fonds

Historical geospatial material fonds

Paper format Hybrid format Electronic
format

Paper format

Hybrid format

Electronic format



Remote sensing
material fonds

Cartography
fondsGeodesy fonds

CONTENT OF THE LGIA GEOSPATIAL
INFORMATION FONDS

Civil maps,
military maps,
national

borders, US
military map

materials, Baltic
Sea, Latvian
lakes, etc.

Cycle 1 to 7
aerial

photography
materials, 1

cycle
aerolaser
scanning

materials, etc

National
geodetic
network,
catalogues -
triangulation,
levelling, GPS,
polygon-metry,
magnetometry,
etc.

Geospatial
material from all
disciplines for the
period from:

 1900-1945, 1946-1990, from 1991 to
the present.;

Historical
geospatial

material fonds

Cross-
sectoral
fonds

ERDF project
material in all
geospatial
sectors
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Geodesy fonds

1900-
1940

1991-
2024

1941-
1990
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1776

1890

1927

Cartography fonds
1933

1944

1953

1980
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Remote
sensing
material
fonds

The LGIA archive
contains ~200 000

historical aerial images
from 1954-1989,

undeciphered USSR-era
photographic layers on
aluminum plates



In 2019 the project
"DIGITALIZATION
OF THE GEOTELPIC
HERITAGE OF LGIA"

was launched
PROJECTS OBJECTIVE
1. To make a long-term contribution to the development of geo-

information and add value to the cultural environment by ensuring
the systematic and sustainable digitization of geo-information.

2. To improve the processes of digitization, preservation and
distribution of geo-information heritage.
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Triangulation catalogues

Problems:
1.No description,
2.Technical material consists of catalogues of different
sizes,
3.Information is placed on one page or on the opening
of the pages,
4.Catalogues are bound with metal staples or in sewn
notebooks,
5.Catalogue languages - Russian, French and Latvian,

1960-1990
1922-1940
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6. The catalogue contains materials
with different content or quality and
they require different resolutions for
digitization

1922-1940
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1960-1990

7. The schemes are located both on the inside back cover of the catalogue (A5
format) and in the middle of the catalogue,
8. The schemes were in A1 format.
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Solutions:
1.In order to carry out the technical digitization of the
material, it was necessary to test different digitization
methods on one catalogue, to evaluate the dpi
resolution parameters, and to assess the binding
characteristics,
2.The systematization of the material after digitization
required cooperation with IT specialists in the search
for solutions - conversion of Cyrillic to Latin alphabet
and preparation of metadata
3.The material had to be traced back to the time of its
production -1954

Result of digitisation :
1.More than 5 000 map pages scanned,
2.200 schemes scanned,
3.Electronic register produced,
4.Description of material prepared

Conclusions:
1.Before starting digitization, identify risks, plan ranges of resolution,
systematization, file name formats, post-processing and preservation
methods,

2.Test possible methods and solutions by carrying out tests on the
material to be digitized before digitization,

3.Pay close attention throughout the digitization process to changes in
the physical and content format of any type of material.
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Cadastre of the Republic of Latvia
until 1945

Problems:
1) In order to start working on such old material (1920-1940), it was necessary to make a reference - on

the basis of which normative regulation the preparation of this geospatial material was carried out,
2) The level of development of the material and the quality of the information contained in it varied

greatly,
3) The administrative territorial division of the districts and settlements of the Republic of Latvia in the

period 1920-1940 does not correspond to the administrative territorial division of the present time,
4) The material has two scales - M 1:2 500, M 1:5 000, it was necessary to convert the scales from M

1:300 000 to M1:75 000, from M 1:75 000 to M 1:5 000,
5) The technical quality of the material was very poor,
6) Non-standard format;
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LR cadastral history
sources

Solutions:
1) A regulatory framework was found on the basis of which the digitization, processing and

preservation of geospatial material was carried out,
2) Map material was found for the relevant years at specific scales for accurate scale

conversion and technical cartogramming,
3) The material was cleaned of dirt, tape and glue paper,
4) In order to damage the material as little as possible, it was digitized using the double-

sided film method (The double-sided film method is a method in which each trapezoid is
individually placed in a film and digitized),

5) The image digitisation, processing and preservation methods were carried out using the
NEXT IMAGE image processing software for each trapezoid separately, assessing its
technical quality.
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Pāvilosta 4a/1 a/2 a/3 a/4 b/1 b/2 b/3 b/4 c/1 c/2 c/3 c/4
a/5 a/6 a/7 a/8 b/5 b/6 b/7 b/8 c/5 c/6 c/7 c/8
a/9 a/10 a/11 a/12 b/9 b/10 b/11 b/12 c/9 c/10 c/11 c/12

a/13 a/14 a/15 a/16 b/13 b/14 b/15 b/16 c/13 c/14 c/15 c/16
d/1 d/2 d/3 d/4 e/1 e/2 e/3 e/4 f/1 f/2 f/3 f/4d/5 d/6 d/7 d/8 e/5 e/6 e/7 e/8 f/5 f/6 f/7 f/8d/9 d/10 d/11 d/12 e/9 e/10 e/11 e/12 f/9 f/10 f/11 f/12d/13 d/14 d/15 d/16 e/13 e/14 e/15 e/16 f/13 f/14 f/15 f/16
g/1 g/2 g/3 g/4 h/1 h/2 h/3 h/4 i/1 i/2 i/3 i/4g/5 g/6 g/7 g/8 h/5 h/6 h/7 h/8 i/5 i/6 i/7 i/8g/9 g/10 g/11 g/12 h/9 h/10 h/11 h/12 i/9 i/10 i/11 i/12g/13 g/14 g/15 g/16 h/13 h/14 h/15 h/16 i/13 i/14 i/15 i/16

Pāvilosta 004 Aizputes apriņķis Ulmales pagasts Baltijas jūra 4 b 8 1:5 000
Aizputes apriņķis Ulmales pagasts Baltijas jūra 4 b 11 1:5 000
Aizputes apriņķis Ulmales pagasts 4 b 12 1:5 000
Aizputes apriņķis Ulmales pagasts Baltijas jūra 4 b 14 1:5 000
Aizputes apriņķis Ulmales pagasts Baltijas jūra 4 b 15 1:5 000
Aizputes apriņķis Ulmales pagasts 4 b 16 1:5 000
Aizputes apriņķis Ulmales un Jūrkalnes pagasts Baltijas jūra 4 c 1 1:5 000
Aizputes apriņķis Jūrkalnes pagasts Baltijas jūra 4 c 1-II 1:2 500
Aizputes apriņķis Jūrkalnes pagasts Baltijas jūra 4 c 1-IV 1:2 500
Aizputes apriņķis Jūrkalnes pagasts 4 c 2 1:5 000
Aizputes apriņķis Jūrkalnes pagasts 4 c 2-I 1:2 500
Aizputes apriņķis Jūrkalnes pagasts 4 c 2-III 1:2 500
Aizputes apriņķis Jūrkalnes pagasts 4 c 3 1:5 000

Conclusions:
1.In order to systematize the material, it is necessary to
coordinate the systematization and preservation methods with
IT specialists before digitization begins,
2.Test possible methods and solutions for handling and
processing the material by conducting tests before starting the
digitization process,
3.Be aware of the risks and pay close attention throughout the
digitization process to any changes in the physical state of the
material.

Result of digitisation:
1.4341 matrices scanned,
2.Technical cartogram prepared,
3.Prepared 1:2 500 and 5 000 map
overlays in 1:75 000 for the whole
territory of Latvia,
4.Electronic inventory register
prepared,
5.Prepared material description
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Problems:
1)The material did not have a description, a reference
had to be made,
2)The level of development of the material and the
quality of the information contained in it varied
widely,
3)The material had schemes and catalogues – different
type of media,
4)It was necessary to renovate the files in order to
digitize the material,
5)Non-standard formats,
6)The medium was very thick paper,
7)Technical files partly in handwriting.

Latvian railway lines -
until 1990
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Latvian railway
lines - until 1990

N.p.k. Tehniskas lietas mapes Nr. Līnija Rajons Staciju nosaukumilīnijās Lapas # Mērogs Materiālainvent.gads Piezīmes Komentāri

1

30

Maskava-Rīga Rīgas rajons Rīgas pilsēta 1 M 1: 2 000 1965. Plāns sastādīts pēc 1958.g.un 1959.g. uzmērišanasmatiriāliem
Latvijas dzelceļa pārvaldes dzelceļa līnijas"Rīga-Jndra" "Maskava-Rīga" Rīgasrajonā atsavinātās joslas zemes plāns

inv. N# 1/3-9 Maskava-Rīga Rīgas rajons st. Rumbula 2 M 1: 2 000 1965.

Maskava-Rīga Rīgas rajons st. Dārziņi 3 M 1: 2 000 1965.
Maskava-Rīga Rīgas rajons 4 M 1: 2 000 1965.
Maskava-Rīga Rīgas rajons 5 M 1: 2 000 1965.
Maskava-Rīga Rīgas rajons st. Saulkalne 6 M 1: 2 000 1965.

LPSR Rīgasrajonā Latvijasdzelzceļapārvaldesdzelzceļalīnijas"Maskava-Rīga"joslas zemesrobežuuzmērīšanastehniskā lieta

* Izkopējums no Rīgas raj.shēmas;* Izkopējums no l/a"Jaunā staume" plāna;* Piesaiates punktukoordin. izraksts nodzelzc. plāna;* Mērīšanas žurnals arabrisiem;* Koordinatu aprēķini;* Papildu koord. aprēķini;* Tiešo un pretējoģeodezisko uzdevumuaprēķini; ";

maijā1958.g.-decembrī1961.g.

Result of digitization:
1.Scanned 578 schemes - 42
railway lines in A0 format,
2.Prepared an electronic
record book,
3.Technical file description
prepared for each line
separately,
4.Renovation of files.
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Latvian road lines -
until 1990

Problems:
1)The material did not have a description, a reference had to be
made,
2)The level of development of the material and the quality of
the information contained in it varied widely,
3)The material had schemes and catalogues - different media,
4)It was necessary to renovate the files in order to digitize the
material,
5)Non-standard formats,
6)The medium was very thick paper,
7)Technical files partly in handwriting.
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Ceļa līnijas
Nr. Invent.Nr. Līnija Rajons Ģeogrāfiskie nosaukumi Digitalizētās lapas

Nr. Mērogs Materiāla izstrādes
gads Piezīmes Komentāri

40 inv.Nr. 1/6-8, 12-22, 24-26 Rīga - Daugavpils - Smoļenska Rīgas rajons * 1 M 1: 5000 1958. Zemes kopplatība - 78,82 ha
Latvijas PSR Rīgas rajonā Savenības nozīmes ceļam
"Rīga-Daugavpils" iedalītās zemes joslas

plāns

40 Rīga - Daugavpils - Smoļenska Rīgas rajons * 2 M 1: 5000 1958.

40 Rīga - Daugavpils - Smoļenska Rīgas rajons Eksplikācija 3 M 1: 5000 1958.

40 Rīga - Daugavpils - Smoļenska Ogres rajons * 4 M 1: 5000 1958. Zemes kopplatība - 241.09 ha
Latvijas PSR Ogres rajonā Savenības nozīmes ceļam
"Rīga-Daugavpils" iedalītās zemes joslas

plāns

40 Rīga - Daugavpils - Smoļenska Ogres rajons * 5 M 1: 5000 1958. *

40 Rīga - Daugavpils - Smoļenska Ogres rajons Ciemupe 6 M 1: 5000 1959. *

40 Rīga - Daugavpils - Smoļenska Ogres rajons * 7 M 1: 5000 1959. *

40 Rīga - Daugavpils - Smoļenska Ogres rajons Kaibalas upe 8 M 1: 5000 1958. *

40 Rīga - Daugavpils - Smoļenska Ogres rajons * 9 M 1: 5000 1958. *

Digitization:

1.411 schemes for 61 road lines in
A0 format scanned,
2.An electronic record book was
produced,
3.Technical file descriptions for
each line separately,
4.Renovation of the files;

Conclusions:

1.In order to systematize the material, it is necessary to
coordinate the methods of systematization and preservation
with IT specialists before starting digitization,
2.Test possible methods and solutions for handling and
processing the material by conducting tests before starting
the digitization process,
3.Be aware of the risks and pay close attention throughout
the digitization process to any changes in the physical state of
the material.
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Digitization:

1.All levelling tracks of
the Latvian SSR in the O
system M 1:100 00, M
1:50 000 and M 1:25 000
have been scanned,
2. electronic records
have been prepared,
3.A description of the
material;

Latvian SSR
levelling tracks -

1990

Conclusions:
1. In order to systematize the material, it is necessary to
coordinate the methods of systematization and preservation
with IT specialists before starting digitization,
2. Test possible methods and solutions for handling and
processing the material by carrying out tests before starting
the digitization process,
3. Be aware of the risks and pay close attention throughout the
digitization process to any changes in the physical state of the
material.
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Remote sensing - up to 1990

LGIA archive
~200 000 images from
the year 1954

~ 16 5000 scanned images, from period 1965
– 1989
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Remote sensing - up to
1990

Typical problems:
• Errors from digitization or data
acquisition;

• Image color offsets;
• Missing data (lost, taken, mixed
with other data);

• Markings from previous users;
• Damaged, smudged images;
• No information about data
acquisition – problems with
orthophoto creation;

• Differences in color channels;
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The digitization
process
includes:
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4 Preparing the description,
4 Technical digitization of materials,
4 Preparation of an inventory
register,

4 Preparation of cartogram,
4 Description of technical reports,
according to the project,

4 Application of schematics to
geospatial material;

Before the digitization
process coordinate
with IT specialists:

4 File structure and file
naming,

4 Capture tools,
4 Processing tools,
4 Quality Control,
4 Search and retrieval tools,
4 Long-term storage
conditions;

It was important to provide tools for the mutual integrity
and future use of all geospatial materials, both between
geospatial domains and between geospatial materials

within a domain.
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Project risks:

4 The solutions included in the project are identified at a general level
of digitization and may be modified during the execution of the work
as required and unforeseen situations arise,

4 The implementation of the project is carried out with IT specialists
joining at the level of consultancy and technical support,

4 Lack of advanced archive specialists - as the project requires archive
specialists with both basic geospatial knowledge and IT knowledge of
the technical solutions for the material to be digitized.



30

Scanning
equipment for
large-format
and non-
standard-
format

materials
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Technology
used to
scan
remote
sensing
material

Epson Expression 12000XL
Photo Scanner
Epson PERFECTION V850 PRO



Thank you for attention!
Questions?


