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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 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 relati
to be sure about behavior of our “body” — Earth — impacting life

forms on the planet.




Celsius stone more than 300 years ago
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Display of Struve Arc on the African
Geodetic Networks from 1977

-0 -10
A 77 7 T TP W A 7= < 7 o ol A
< u Turkey
Spain ' ~<
u . Y
B e o -
v 2 ’,’ ) Mediterranean! Sea = &7 s
e hY Y K fran
— . = TR -
':.)/ ‘i, ! "\é\ »
2¢ 7 Algeria 3 \ y
i | Eaypr
g > A '
S, ; !
; T ¢ b — T Saudi Arabdia,
0 ] - 20
" 7 v:;
/
/
; , 7 1
4 "',J—ﬁm b & l_'\' E"’“'D'l\.ﬂ,
L1 7/ African Empire ~ Y, \ e
imarson ! F 2 B L O R
\ - TR——— - LY
p—— " i
A R e ; )
" T ",.? ’I\ Yy Kenya i -
Gavon N 3@
K Ve }/ x.a..? ¢ \'\‘ )/
2 \ R 25
s* s.C = Tanzania
t 0
8 ’ ! e
£ } e Comere
Wws.cy ; o }
South Zambin E 3
\ ’ \_' {\(Lon)fb\u f
Atlantic \RhocdiBia / / Vadagascar
20 ~ + 20
J5 N Wi
Bolswans - oY
Ocean Namisia ,\/ ]
P !
. i
3 20 5 / »
[Seuth Afric
TRANSCONTINENTAL NETWORKS
H MERIDIAN CMAIN
SR T RIANGULATION
= Y RAVERSE
A | -
1 I
20 -1 (] w 0 b 1) 0 0 °

Seale 1136,000000
° 200 400 600 %00 002
O Rl " ey




Problems before or still
«Traditionally each country has its own
geodetic reference system resulting in
non compatible Coordinates systems
between countries;

«+Maps 1n neighboring countries do not
match at the national boundaries;

«+Very 1mportant 1S cooperation in new
situation of technical development
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Two different positions about age old guestion

I.Nitons

Dz.Kasini (1643 — 1727)

(1625 — 1712)
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Geodesy — one of the oldest sciences

624-546 BC Thales of Miletus: Geometry (Earth measurement)
“The Earth is floating on the ocean”
Prediction of the solar eclipse on May 28, 585 BC

. 580-500 BC Pythagoras of Samos: The Earth is a sphere

“' levitating in space (for esthetical reasons)

I 384—322 BC Aristotle: Geodesy (Earth division, partitioning)
| ‘ “Application of geometry in practice”

310-230 BC Aristarchus of Samos: Heliocentric system
" “The Sun in the centre of a very large universe”/

276195 BC Eratosthenes of Cyrene: Measurement of the
; Earth’s radius (astronomic-geodetic method)




Geodesy — one of the oldest sciences

624-546 BC Thales of Miletus: Geometry (Earth measurement)
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580—500 BC Pythagoras of Samos: The Earth is a sphere
levitating in space (for esthetlcal reasons)

| - Geodesy (Earth division,
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310-230 BC Aristarchus of Samos: Heliocentric system
“The Sun in the centre of a very large universe”

276-195 BC Eratosthenes of Cyrene: Measurement of the
Earth’s radius (astronomic- geodetic method) /

(wikipedia.org)




IAG / IUGG for GGOS portal
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News GGOS Portal

~homs The Global Geodetic Observing System Portal » The Global Geodetic

b GGOS Themes Core Network: new
(GGOS Portal) version of "Call for

> Topics Participation”

 Discovery GGOS is the Observing System of the International Association of Geodesy (IAG). GGOS works > GGOS Themes and

» Viewer with the IAG components to provide the geodetic infrastructure necessary for monitoring the Template for Proposals
Earth system and for global change research. under Theme 3

» GGOS Products ) )

A The GGOS Portal provides a unique access point to all geodetic products. Thus, the Portal will > Pages Topics - Services
emphasize Geodesy " s contribution to Earth Observation for assessing geohazards and reducing - ILRS and Topics -
disaster. The Portal consists of information to GGOS topics, a metadata catalog including a Services - IDS updated
search engine and an editor, a map viewer, and a list of GGOS products. > More

Mwww.ggos.org



International
Association

Web: http://iag-aig.org/



Geodesy for the determination of Earth’s radius
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Struve conferep@e in Jekabpils, August 22, 2008
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http://itoc.su/rus/items/missiya-struve/itogi.phtml

194D
Utorm O npoekTe

3aBepuwunachk akcneauumsa «Muccus Ctpyse» Llenm akcneanymm

MapLpyT 3kcneguuum

3KcneauUus Ha Tpex BHeAopoXKHUKax cTapToeana 19 uona 2011 r. us Ogeccol 1 npoinga 245 kM B 17 4
32 MWH MO MOCKOBCKOMY BpeMeHU AoCTUrNa IKHOro nyHkTa Meogesunyeckon ayru Ctpyee «Crtapo- YHuKanbHoCTb
Hekpacoska/STARONEKRASSOWKAY, B cene Ctapasn HekpacoBka (YkpauHa). [lanee mapLupyT
aKcneaguuuK npoxoaun no Tepputopun Monaaeum (NyHKT «Bogonyit/\Wodolui»), YKkpauHbl

(«KpemeHew/Kremenetz»), Benopyccuu («Benun/Beliny), Nateun («Hemex/Nemesch», lNpecc-penua
«FAkobwTaaT/JACOBSTADT»), 3cToHuu («OepnT/DORPAT Tartu Observatory»), PUHNaHAUN

VcTopuyeckas cnpaeka

Cnpaeka
(«TopHMo/TORNEA Alatornion kirkko»), LLiBeuuu («Asacakca/AVASAKSA», «MynnuHku/PULLINKI»), B
Hopserun («Benbsu-saapa/BALJATZ-VAARAY, «dyrneHec/FUGLENAES»). «PyrneHec» — cambiit MapupyT
ceBepHbIi NYHKT «eofesnyeckoin gyru CTpyse», pacnonoXXeHHbI B ropoae MammepdecT Ha Gepery Hukomy He nssecTtHas [yra
Hopeexxckoro Mops, akcneauuua gocturna 31 uonsa 2011 r. 8 20 4 30 MMH NO MOCKOBCKOMY BPEMEHMW. nosecTsb B 11 yacTax. Tom 1
MpoiaeT HeMHOro BpeMEHU, AMOLMU MOYTUXHYT, MbICIU BbICTPOATCA B pAA U 06a3aTenbHO NOABUTCA Huvkomy He ussecTHas [yra,

I"IOAPOGHbIVI pacckas u Q)OTOOT‘IGT O nyTeLiecTBUn. A noka xoTum no6naro.qapmb BCeX TeX, KTO OKasan nosects B 11 yacTax. Tom 2

NOMOLLb ¥ NOAAEPXKKY Ha pasfmiMyHbIX 3Tanax NoAroToBkKU U npoBeAeHnA akcneguuun:

Opyrve npoekTbl
CaHkT-TeTepbyprckoe obLLecTBO reoAesunn U kapTorpacum u ero cekpeTtapsa B.B.Kanutora (Poccus ,

CaHkT-lNeTepbypr)
3A0 «l"eocTponusbickaHna» (Poccus , Mocksa)
pynny komnaHuin «M2M Tenematuka» (Poccus , Mockea)

OAO «MobunbHbie TeneCuctembl» (Poccus , Mocksa)

000 «JleHTeppa» (Poccusa , Mockea)

" 25 anpens 2014
[Ounepckuii LeHTp «HuccaH Ha TaraHke» (Poccus , Mocksa) Fpy3us

[ByxHefenbHasn aKkcneauLus B
KB NaHopama (Poccus , Mockea) Ipy3uio. OO MAPLIPYT - 5200 KM.
COTHM KUIOMETPOB ropPOACKUX Tpacc,
nepece4yeHHON MECTHOCTU M FOPHbIX
'K «"eoTexHonorum» (Poccua , Mockea) nepesanos. Kaxaas Touka Ha kapTe
npobera csa3aHa ¢ boratbiM

= UCTOpUYECKUM Hacrneguem CTpaHbl.
UHTepakTuBHbI kKaHan TV2.0 (Poccus , Mocksa) E L

&


http://itoc.su/rus/items/missiya-struve/itogi.phtml
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Roots from 16th
century in Latvia
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“A fascinating book about what makes time tick.” —A.L.A. Booklist

Even\tI Time's Direction
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Geodetic infrastructure

Information
Measuring about Earth Svstem
Infrastructure Space Geodetic Geometry Earth Systems a ys
Techiniques R Station e
VLBI < Postition/Motion Sun/Moon
SLR/LLR Surface Change (Planets)
GNSS Atmosphere
DORIS Ocean
Altimetry Hydrosone 1
INSAR Cryosphere §8S
Gravity Missions Earth Rotation NCI:OT? R
‘ antle ,
me- Precession/Nutation o Crust ,i
Polar Motion o
— Universal Time A — :
Length of Day i
(0
Terrestrial N
Techniques S
Abs/Rel.
Gravimetry Gravity
Tide Gauges ——.
: SN — = Geocenter e
Air-/Shipborne Gravity Field
Temporal variations .
Observation Influence/
Modeling Modelling

All time-dependent elements, also triangulation



Geodetic infrastructure for users

Commerce/ . National
Science .
Industry Security

T
Global Terrestrial Reference Frame
Consistent Data Products (EOP, satellite orbits, clocks,...)
Time-dependent Site Positions
Data Analysis
(Analysis Centers of International Services)

T T-—
Data Acquisition
(VLBI, L/SLR, GNSS, and others)
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Hydrogen maser clock %
(accuracy 1 sec in
1 million years)

—

Also in «deep» space with quasars (like C273)



Our opinion about Earth in space age
g

.. Quelle est La forme dela Tem)

0 it e s s i






The evocative comparison with mission on Mars
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Thank You for Your
attention!
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«Struve Geodetic Arc — 11 Years in UNESCO World Heritage List»
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E-mail:
|anis.kaminskis@rtu.lv
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