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8th Meeting of Coordinating Committee of the Struve 

Geodetic Arc

St. Petersburg, September 12, 2018 

Dr.sc.ing., Mag.Phys. Jānis Kaminskis, Asoc.Prof., Head of Geomatics department, RTU

Dr.sc.ing. Māris Kaļinka, Asoc.Prof., Geomatics department, RTU

Struve Geodetic Arc as a Tool for 

Spatial Thinking and Cooperation 

Developer



2

Introduction - infrastructure

Geodetic benchmarks as at least one of crucial infrastructure elements for

precise geodesy we do recognize in our region since 19th century with the Struve

geodetic arc. We are still practically using some them for current geodetic reference

network after 200 years or since 1816.

Nowadays we have many more accurate geodetic observation facilities

available, such as VLBI, SLR, GNSS and gravity measurements that are correlating

to all those mentioned natural changes. All precise geodetic observations give us

detailed information, like if we would put our “finger” under microscope. However,

in same time we must know all global relations to be sure about behavior of our

“body” – Earth – impacting life of all forms on the planet.

It is part of world heritage under UNESCO.
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80% of  the existing info can be geo-localised
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Modernity for all rural areas:  

Geoportal with digital cadastre and 

geo-localized information about 

territory
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Celsius stone more than 300 years ago

Celsius stone more than 300 years ago
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Baltic Ring 1927
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Struve

Arc

through

Livonia

& 

Courland
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Proceedings

from 1977 at

the FGI
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Display of

Struve Arc on

the African

Geodetic

Networks

from 1977
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Display of

Struve Arc on

the African

Geodetic

Networks

from 1977
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Problems before or still

➢ Traditionally each country has its own

geodetic reference system resulting in non

compatible Coordinates systems between

countries;

➢ Maps in neighboring countries do not match

at the national boundaries;

➢ Very important is cooperation in new

situation of technical development.
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Two different positions about age old question



12Riga Technical University

Elements in arc measurement

1. Base

2. Expansion
network

3. Meridian arc
network

●Angles, measured

® Astronomical observation

d – distance, tape measured

s – distance, computed

●
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Geodesy 

– one of  

the 

oldest 

sciences 
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IAG / IUGG for GGOS portal

www.ggos.org
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From our surveying roots to nowadays 

http://iag-aig.org/
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Geodesy for the determination of  Earth’s radius

Astronomic – geodetic method of Eratosthenes: At summer solstices (June

21) the sun is mirrored in well in Syene (latitude = 23.4 N, today `s Aswan

High Dam), but in Alexandria (= 31.1 N) the sun is casting a shadow with

a lenght corresponding to angle = 7.7

The angle of the shadow is

identical with the latitude

difference Alexandria –

Syene: 
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Base measurements (1744, France)

From Paul Murdin book: «Full Meridian of  Glory», USA, 2009

Time of  Cassini III

Voltaire →Maupertuis «flattener of  the Earth and the Cassinis»
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Meridian

of

Tartu



19
Struve conference in Jekabpils, August 22, 2008



20Struve conference in Sestukalns, August 23, 2008
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http://www.failiem.lv/list.php?i=gfzuwx
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Kortenhof, 2011



23http://itoc.su/rus/items/missiya-struve/itogi.phtml
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Project 

«Struve unites

through the 

centuries» in 

Gulbene

(Latvia)

the meeting was 
held 

on May 16, 2013
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Facts 

about the 

Struve 

Geodetic 

Arc →
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1. Geodesy is the first scientific subject to appear on

the World Heritage List

2. The Struve Geodetic Arc is the first case in the

history of the List where more than two countries

cooperate in the preparations

3. The Struve Geodetic Arc project is the precursor

for international scientific cooperation,

predecessor of IAG and IUGG

What is especially for the Struve Geodetic 

Arc→
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1. The value of Earth’s diameter

2. The distance between Earth and Sun

(Astronomical Unit)

3. Parallax of the stars (cosmic triangulation)

History of the most significant

measurements of mankind and related to

Struve Geodetic Arc→

©  Libertas Klimka
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Geodetic infrastructure

All time-dependent elements, also triangulation
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Geodetic infrastructure for users

Also in «deep» space with quasars

(like C273)



32

Geodetic infrastructure in Future

Co-location Sites
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Geodetic infrastructure in Future

Co-location Sites
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Our opinion about Earth in space age
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Monument in Struve’s park, Jekabpils
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The evocative comparison with mission on Mars
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Welcome to Struve team board
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Mobile exposition, with lecture, from I.Berke
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Struve in city center, since 2015
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3D model of  Struve site Kreutzburg (15.06.2018)

http://demo.mikrokods.lv/Krustpils_pils_3dtiles/App_CCWebViewer2/index.html
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Magnet for Tourists, Rõuge
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International Conference «Struve Arc – the Past and the 

Future», June 21 (2018), Oshmyany, Byelorussia
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Future plans:

✓ Happiness will never come to those who fail to

appreciate what they already have.

✓ Have been created on 08.06.2018. the Council of

Preservation and Development of the Struve Geodetic

Arc, which is now developing work plans up to 2023.

✓ There is much more common with Struve Geodetic

ARC in the world (at least 80 %) than different.
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Thank You for Your attention!

E-mail: janis.kaminskis@rtu.lv 

«Struve Geodetic Arc – 13 Years in UNESCO World Heritage List»
That happened in summer of 2005 !


