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Timeline
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a) Microg Lacoste (2019)

— b) Adaprado de Niebauer et al., (2005).
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Measurements in the 80-90’s
The IFE Absolute Gravity Program

Institut fur Erdmessung (IFE) — Universitat Hannover

TORGE, W. TIMMEN, L. RODER, R. H. SCHNULL, M. Large Scale Absolute Gravity Control in South America, JILAG-3
Campaigns 1988-1991 Gravity and geoid (pp. 46-55): Springer. 1995.
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Measurements in the 80-90°s

Argentina: 6 stations
Brazil: 7 stations 1 C20e, O F
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Uruguay: 3 stations ‘

Teresina

Brasilia, Tandil and Santa Elena stations "

Central Andes
Geodynamics Network

are part of the International Absolute :
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Measurements in the 80-90°s

Colombia 1995

15°

Institution: Defense Mapping Agency (DMA) and
Instituto Geografico Agustin Codazzi
Equipment: FG-5

107}

3 stations (Bogota, Honda and Cartagena)
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2000s measurements
Argentina 2006

Institution: Institut de Recherche pour le Développement (IRD)

~20° H-

2 stations 25 I
30

Equipment: A-10 014 ‘\\ /
s
. N

Argentina 2008 |
In 2008 the Bureau Gravimétrique

International (BGI) recalculated the 5y
values measured between 1988 e 1991. |
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2000s measurements
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Chile 2005 - 2007 ’
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Institution: Bureau Gravimeétrique International
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Equipment: FG-5 206

-20° /
16 stations -25°
-30°
Brazi _35° . _
-40° 1
Instituti =
-45
Equipm :
. = = -50 i 4_;'.5 a5’ Y -4
20 static
Observat'(él;ilor Magnéticc;‘de Vaséouras 100 anos. 2015. Livro Digital -55°
. == o === e — T

-85" 80" -75" -70° 65" —60° -55' -50° -45° —40° -35° -30°

30 years of absolute gravity measurements in South America



Measurements 2010 - Today

Peru 2010

Institution: Institut de Recherche pour le Développement (IRD)
Equipment: FG-5 206

5 stations

French Guiana 2010

Institution: Bureau Gravimeétrique
International (BGI)
Equipment: A-10 014

1 station

-85° -80° ~-75° -70° -65" -60° ~55° -50°
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Measurements 2010 - Today

Bolivia 2010

Institution: Ohio State University — _,,
Equipment: A10 019

12 stations

3 stations reoccupied (established in _,..

1997 by NIMA using FG-5)

-25° — :
=70 -65" -60"
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Measurements 2010 - Today

Absolute Gravity Network in South America (RGAAS)

The establishment of the fundamental gravity stations with the absolute

gravimeter A-10 in South America is being conducted under the coordination of:

v EPUSP/LTG (Escola Politécnica da USP/Laboratério de Topografia e

Geodesia); | | K)_J els. o

N ¢
v CENEGEO (Centro de Estudos de Geodesia). CENEG\k
N E9
<5

and with support of:

v IGC (Instituto Geografico e Cartografico do Estado de Séo Paulo);

30 years of absolute gravity measurements in South America



Measurements 2010 - Today
Absolute Gravity Network in South America (RGAAS)

Other institutions involved: —

%} UNIVERSIDAD
R NACIONAL

Argentina: Instituto Geografico Nacional (IGN)

wacion,

- - - L. N
Universidad Nacional de Rosario (UNR) 5.8 "%

Universidad Nacional de La Plata L —

Universidad Nacional de San Juan

A

UFU

Brazil: Instituto Brasileiro de Geografia € EStatiStiCa e e i teogais i
Universidade Federal de Uberlandia

Costa Rica: Universidad de Costa Rica

Ecuador: Instituto Geografico Militar (IGM)
France : Bureau Gravimétrique International (BGI) )

Institut de Récherche pour le Dévelopment (IRD) B G:
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Absolute Gravity Network in South America (RGAAS)

Other institutions involved:

Uruguay: Instituto Geografico Militar

Venezuela: Instituto Geografico de Venezuela Simon Bolivar (IGVSB)
Petroleos de Venezuela SA (PDVSA)
Universidad Central de Venezuela (UCV)

30 years of absolute gravity measurements in South America



Measurements 2010 - Today
The A-10 n° 032

v" 10 sets of measurements are made, on average, each with
120 falls of 1 second,;

v The process is controlled by a computer that corrects the
luni-solar attraction, the effect of rotation of the Earth,
the ocean load and the barometric pressure, providing a

final “g” value;

v' The final value of absolute gravity is an adjustment of all

observations in the different sets, after corrections.

v’ Subsequently, the value is reduced to the ground with

local gradient obtained with a relative gravimeter.
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Measurements 2010 - Toda

Argentina 2014 - 2016

The Absolute Gravity Network of
Argentina (RAGA) was established iIn

three diferente campaigns.

A total of 35 stations were observed,
three of which were also subject to
measurements by the IRD, which allowed
a comparison. The network standard

deviation is +/-0.02 mgal.

30 years of absolute gravity measurements in South America

-22°

~42¢

-a6°

72° -68° 64" -60° -56°
)
C- e me o L"Eu
sUBR
Mgl
} ] ]
sifru SANE S
SANI® 'T&., <
RIS SCRI weks
©
ZQND y
., ZON1 VMAR
SALL (ol GOl Bpays
Laadfea vemk  ROSR:
o« § W Gwre
; SARA IGNOgH, A
- ° IGNTY
JMALE RERT \
¢ VICA®
{ TAND
| t TAN?
\CD?AL ®PNLC BABL

A s s s
o Lo setmsa be 550 #e La Pu
’ .PeRl ) 1L 1A e (8 T At e AUy
) FITZ
5 )
s~ CHTE SRIGA
LALI® eTLAG
SSSH, - ESPA e g
> Tk
s &5 %
R & _
' ®EARG 'y
2 SHU |
-80° -76° 72° -68° -64° -60° -56° -62° 48°

3UQN ®CHOE N

wea . RAGA

M8 " Red Argentina
; de Gravedad |.»
l}ccsoc RAWS®" Absoluta

- Parte continental americana
’ Proyeccon de Gauss
@COR|

-22°

26"

ao®

340

-38°

-46"




reoccupations), selected within

Measurements 2010 - Today

Venezuela 2016

13 stations were established (4

-74 72 -70° -68°

-66°

-60°

10°

I
the possibilities of the country, °| | I
8° ." 8
by the Instituto Geografico de 7| I
6 = 6'
Venezuela  Simon  Bolivar 5= A
& |l'"" ik
IGVSB. The main problem of 3% 16
2 N2
the country is forest area. el ou r
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Measurements 2010 - Today

>

Ecuador 2016

25 stations were established

homogeneously, but with the

restrictions of the Amazon

region.

-4
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Measurements 2010 - Today

Costa Rica 2019
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Measurements 2010 - Today

Uruguay

Rivera and Paysandu stations were
reoccupied. First measumerents were

conducted between 1988 — 1991.
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Measurements 2010 - Today

-75° -70° -65° -60° -55

-45"° -40° -35° -30°

Brazil

-5
In Brazil, 16 stations were
established along a profile that _,..
extends from Manaus to -z

Santana do Livramento. _25°
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Measurements 2010 - Today

Brazil .
[r: Brasiiia
raZzi o * .
; ; GO
(Re)observations in RENEGA
Rede Nacional de Estacbes Gravimétricas Absolutas
-20° »
Station g value (mGal)
Brasilia (IBGE) 978079.072
Monte Carmelo 978293.411 "
Vinhedo (RENEGA) ~ 978563.644 ~ ~2° o ® Y Cananoi
Séo Paulo 078641.820
Cananeia 078934.232
Curitiba 978760.387 =0
Lages 978890.777
Santa Maria -30° Santa Maris
(RENEGA) 979261.568 ® Estagdes RENEGA
c =+ 0.011 mGal TR AR
. Q. 0 km 500 km
= . e
-60° -55' -50° -45' -40°
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Measurements 2010 - Today

Gravimeter calibration in RENEGA




Measurements 2010 - Today

Brazil — State of Sao Paulo 2013 - 2016

In the State of Séo Paulo, 5o &
19  stations  were
established, 15 new and

4 reoccupations. These

were measured by the S TR S Y k '
4 New observed Stations | ;

Observatdorio  Nacional, R~

allowing a comparison.

30 years of absolute gravity measurements in South America



Measurements 2010 - Today

Brazil — State of Minas Gerais 2017 - 2020

In Minas Gerais field work

IS In the final phase. The

project aims 25 stations,
most of them located
Inside the univeristies and

Institutions.
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Comparisons of Absolute Measurements

Equipament Station Year Gravity (nGal) Difference (nGal)
JILAG 4 . 1992 978079100 28
Brasilia
A-10 032 2016 978079072 £ 11
JILAG 3 _ 1989 079261636 68
Santa Maria
A-10 032 2017 979261568 + 11
JILAG 3 _ 1989 078563778 34
Valinhos
A-10 032 2013 978563744 + 11
ECUADOR
Equipament Station Year Gravity (nGal) Difference (nGal)
A-10 (NGA) 2008 977980217 -152
Quevedo
A-10 032 2014 977980369 + 11
A-10 (NGA) ouit 2008 077245637 51
uito
A-10 032 2017 977245586 + 11

30 years of absolute gravity measurements in South America



Comﬁarisons of Absolute Measurements

Equipament Station Year Gravity (uGal) Difference (nGal)
JILAG3 1988 978043866 45
Pto. Ayacucho
A10/32 2016 978043821
JILAG 3 - 1988 977352210 36
Merida
A10/32 2016 977352174
JILAG 3 : 1988 978115349 67
Cd. Bolivar
A10/32 2016 978115282
JILAG 3 1988 977822084 112
St.Elena
A10/32 2016 977821972
URUGUAY
Equipament Station Year Gravity (nGal) Difference (nGal)
JILAG 3 1991 979523526 3
Paysandu
A-10 032 2014 079523523 £ 11
JILAG 3 _ 1991 079344377 5
Rivera
A-10 032 2017 979344372 + 11

>
w




Comparisons of Absolute Measurements

Equipament Station Year Gravity (nGal) Difference/ nGal
Al1l0 014 2014 979199568 -7/
Mendoza
Al10 032 2014 979199575
Al10 014 2014 979965802 27
A10 032 Neuquen 2014 979965784 9
Al10 032 2016 979965775
Al10 014 . 2014 979325665 -10
Malargtie
Al10 032 2016 979325675
Al1l0 014 2014 979495714 75
San Rafael
A10 032 2016 979495639
JILAG3 1989 979141649 -58
Al10 014 2014 979141732 25
San Juan
A10 032 2014 979141729 22
Al10 032 2016 979141707

30 years of absolute gravity measurements in South America



Comparisons of Absolute Measurements

Equipament Station Year Gravity (uGal) Difference/ nGal
JILAG 3 San 1989 078409410 -15
A10/32 Lorenzo 2014 978409425
A10/32 , 2014 978905515 30

Iguazu
A10/32 2016 978905485
JILAG 3 Comodoro 1991 980663757 -25
A10/32  Rivadavia 2014 980663782
A10/32 2014 080959941 3
Tres Lagos
A10/32 2016 980959938
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Next Steps

Brazil — State of Parana

20 stations are being planned with the support of the Instituto de Terras,

Cartografia e Geologia do Parana (ITCG).
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Next Steps
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16 stations are planned to be established in
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conjunction with DISERGEMIL (Direccion del

Servicio Geografico Militar). - @
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Next Steps

IHRF stations measurements
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Remarks

v’ Establishing an  Absolute  Gravity » A

~ al

10°

® |HRF Stations
® Absolute Stations
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Okm 500 km1000 km

|
)]
@

corrections applied among other factors.

30 years of absolute gravity measurements in South America




