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Federal Agenoy for Superconducting Gravimeters

Cartography and Geodesy

Superconducting gravimeters operated by BKG:

SG23 (single sphere): operational in Medicina (ltaly) — no changes
SG44 (single sphere): operational in Bad Homburg — no changes
SG38 (single sphere): operational in Concepcion/Chile — no changes

SG30 (dual sphere): operational in Wettzell since Oct. 2010 in a new gravity
building

SG29 (dual sphere): operational in Wettzell after rebuild into new dewar since
July 2012 in the old gravity building

Absolute gravimeter measurements for SG instrumental drift determination
Medicina: half-yearly measurements shared with ASI-team
Bad Homburg: monthly measurements
Wettzell: half-yearly measurements
Concepcion: two-weekly measurements
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Federal Agency for
Cartography and Geodesy

GGP Upload Status

Bad Homburg

Gravimeter Raw data (*00.ggp) Logfiles (*.log) Ground water Total
(*.aux) [years]

SG-44 02/2007-12/2012 02/2007-12/2012 | 02/2004-12/2012 5.8
Bad Homburg
SG-23 01/1998-12/2012 01/1998-12/2012 | 01/1998-12/2012 15.0
Medicina (Italy)
RT-38 TIGO, 12/2002-06/2008 01/2003-06/2008 12/2002-06/2008 8.5
Concepcion, (Chile) | 12/2009-12/2012 12/2009-12/2012 12/2009-12/2012
SG-29 11/1998-10/2010 03/2001-10/2010 10/1998-10/2010 12.0
Wettzell, old site Since 08/2012, Since 08/2012, Since 08/2012,

not yet uploaded not yet uploaded not yet uploaded
SG-30 07/2010-12/2012 07/2010-12/2012 07/2010-12/2012 2.4
Wettzell, new site
SG-103 07/1996-09/1998 2.1
Wettzell, old site
SG-30 02/2001-04/2007 02/2001-04/2007 | 05/2004-04/2007 6.1

25.04.2013
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#R | Foderal Agency for Wettzell geodetic observatory

Cartography and Geodesy

New VLBI Twin Radio Telescopes built in the vicinity of the old gravimeter house
(distance to the gravimeter ~25m)

New gravimeter house established in an undisturbed area of the station.
Concept with 6 separate piers for SG and AG observations.

Continuation of hydrological investigations on the grounds of the Wettzell
station in a cooperation with the GFZ Potsdam (A. Gintner, B. Creutzfeldt)

Plans to extend the
investigations of
hydrological influences

to the wider surroundings
of the station

| New Gravimeter House

New VLBI TWIN
Telescopes

50 Meter

Gravimeter
House

]
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AR | Foderal Agency fo Gravity Reference Station Wettzell

Cartography and Geodesy

Regional Comparisons of Absolute Gravimeters in 2010 and 2013
(RICAG 2010, RICAG 2013)
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Federal Agency for
Cartography and Geodesy

Absolute gravity database AGrav

* 2 Foi -~ " -
= Absolute gravity database is Cbkg Karte ] satelit ][ Hybrid |
part of the IAG International ?
Gravity Field Service (IGFS) B G3
and the International Gravity Bureau e
(BGI) Staons s
QObservations
Institutions ~— ‘-‘
= hittp://bgi.dtp.obs-mip.fr/ e {5
http://agrav.bkg.bund.de/ S -
Growing support: S, ‘e d
= 42 instruments e
= 702 AG stations N
= 2471 AG observations — :
(status April 2013)
WG;)(’3|L
= Next improvements:
= Visualisation tools for AG time series
=  Closer cooperation with Global Geodynamics Project GGP
= Comparison results for AG instruments
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Federal Agency for

Cartography and Geodesy

Q Federal Agency for

Cartography and Geodesy

25.04.2013

Absolute gravity database AGrav
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AGrav database with new features and new design
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% Federal Agency for - ]
Cartography and Geodesy Proposed Gravity Reference Sites

-180° -120° -60° 0" 60" 1{20°
90° '

-180" -120" _0° o° 60° 120" 180°

Result of a survey in 2011 conducted within the
IAG Working Group an Absolute Gravimetry
and the Global Geodynamics Project (GGP)



HydroSciences
Maontpellier

Umt?a

UNIVERSITE MONTPELLIER 2

: JME @ Montpellier

Observatory of karstic water
(GEK observatory, Larzac, France)

| w Champollion C., Le Moigne N., Chery, C., Doerflinger, E.



The GEK Observatory

IGrav #002 et FG5 #228
More details available in the poster !




Site overview

Borehole

Flux tower (EVP) | 0

O SG Builbing
ERT




SG (1 min) and AG (set) data (uGal)

20

First SG data analysis

First year of data




INn-Situ data




Other geophysical data

Borehole water level

ooz 03 04

Electrical resistivity tomography

III||||||||||||||||||||||||||||||ll-ﬂ

e,

ar -

- al

Trrrrrrrrrrrrrrrrp T T L
8 0% S5 02 s1 QI g fl

I‘rﬂl' gﬂl-

(LI W e o e e e e e

5= d1- S1- dg- Sg- (- 58T

1

[E]

[}

2ni2

£ 100
— 1)
— 20
70
E 60
=,
40
30
E o

E 10



GGP BUSINESS MEETING

METSAHOVI STATUS REPORT

H. Virtanen, A. Raja-Halli
FINNISH GEODETIC INSTITUTE

heikki.virtanen@fgi.fi

’4 FINNISH GEODETIC

INSTITUTE GGP BUSINESS MEETING 15.04.2013, ETS2013, Warsaw



Metsahovi SG T020 10.08.1994 — 15.04. 2013 (18.6 ye
Renovation of Data.Acquisition System on Januar 2011
Data uploaded to ICET t|II October 201 —

FII\JNISH GEODETIC
'< INSTITUTE GGP BUSINESS MEETING 15.04.2013, ETS2013, Warsaw




Scale factor SG T020
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Aurora Borealis in Helsinki 17.03.2013 UT 18:30

Foto M. Poutanen
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NUR 17.3.2013

Local time
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Magnetic disturbance level at Nurmijarvi observatory (http://aurora.fmi.fi/public_service/)
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Moving window FFT spectrum SG T020 (17.03.-19.03.2013), 1024 min (64 min). Red arrow shows
maximum (0.35 mHz), 18 UT. (1-min data)

'< FINNISH GEODETIC GGP BUSINESS MEETING 15.04.2013, ETS2013, Warsaw
INSTITUTE



0.4

]
[®

o

0.0

oo rs ity Qapree arpes oreE

Moving window FFT spectrum (16.03 —20.03 2013), 2048 sec (64 sec). 1-second data. Red color (0.18 Hz)
due to microseism.
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Statusreport GGP station Moxa
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e CD034 was running without problems until
October 2012

e Example : July 10-20, 2012



residuals lower sensor

residuals upper sensor

residual difference: lower - upper

-8

Moxa, CD034; July 10, 2012 - July 20, 2012, Rawdata, (data in nm/s**2)
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Problems since October 2012

Small steps on lower sensor

Some weeks later bigger steps on upper
sensor

Disturbances increase until March 2013

Example: January 10-20, 2013



residuals lower sensor

residuals upper sensor

residual difference: lower - upper

Moxa, CD034; January 10, 2013 - January 20, 2013, Rawdata, (data in nm/s**2)
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Actions to solve the problem

Contact to P. Wolf (BKG) a.o.

Contact to GWR

GWR send another GEP2 unit

Tests with tilt compensation and electronics
Intensive study of all control data

...but no success until end of March 2013



Information from Wernfrid Kuhnel
(engineer of the Observatory Moxa)

»Now the SG is running with the GEP2-unit from GWR but with — mainly —

our electronic cards. | found the real error of our unit and — | hope — | eliminated
it.

Finally it was a problem with the power supply. The +15V had at the end about
12V only and they were not stable! (propably the real cause, slowly increasing).
In addition the +15V show an oscillation (some kHz) with an amplitude of

about 1V, which could also not be good. Both | have repaired”

,Momentan lauft das SG mit dem GEP2-Einschub von GWR, aber mit -im Wesentlichen-
unserem Kartensatz. Den eigentliche Fehler in unserem Einschub hab ich aber inzwischen
gefunden und -so hoffe ich- auch beseitigt.

Letztendlich war es ein Stromversorgungsproblem. Die +15V lagen am Schluss noch bei

ca. 12V und waren nicht mehr stabil | (vermutlich die eigentliche Ursache, schleichend
entstanden) AulRerdem hatte die -15V noch ein Schwingen (mehrere kHz) bei einer Amplitude
von ca. 1V obendrauf, das konnte auch nicht gut sein. Beides habe ich beseitigt.”
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Since end of march, 2013

Moxa, CD034; 31.03.13 - 07.04.13, Rohdaten, (data in nm/s**2)
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hopefully it runs well for the next
15 years




Strasbourg GGP station (ST)

GWR C026 Superconducting Gravimeter installed in an old fort near Strasbourg

« high precision and low drift gravity continuous monitoring since 1996

» complementary instrumentation (FG5 absolute gravimeter, GPS, meteorological station,
humidity sensors (FDR, electrical resistivity), piezometer, LP STS-2 seismometer, ET
gravimeter, high resolution barometers, tiltmeters).

FDR £
humidity 75
sensor @&

FGS#CTG Absolut gravimeter
(calibration, long term drift of SG)

Weather
station

GWR SG C026
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| Institut de Physique du Globe de Strasbourg

o Strasbourg Gravimetry Observatory (ST)
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 GEP-2 failure (tilt control boards) in 2008
* Replacement in 2010 by GEP-2 from BKG with GGP1 filter
e Installation of ET gravimeter in 2010 (courtesy BFO)

o further development in local hydrology monitoring this year

* Replacement of instrument confirmed with order in 2013 and

new installation planned in 2014

I0SG experimental model with heavy sphere and # Q



Operation of a new gravity station in
West Africa (Djougou, Benin)
since July 2010

Location: Ara catchment ORE AMMA-CATCH
Hydro-meteorological Observatory

ORI L " A ‘-L l G - ;'ﬂ { ] N
o " I \ »
) ’ 5 ' ‘“r! I r‘m 1 ‘:'a'w ¢ Platea
F T e o.,tou,'uﬂ [ 'ld‘rrhprasm l"/ B
/ 87 AN A0 e ; . :
e RO R S JDulm aroeh 4 L\ .si“"'ga g AT
{ }—.’;i‘; M {71 i : 3 ~ 34""‘1 ¢ \ oJ
- CEELsMpy | ' - et e i
v ‘.:'," :;l“ i l » 55. #OAAg! ’ :.'}-:;-"f"' :
" N 4 e
T P v 3 l AZADT S ,“.;;i_: rAl A;;A;'" M"
» ak . y! d’.’ 9‘9‘1 'y 203 “(l
¥ IR{G 1 ¢ DY A4ty F 4 w0
L - ot = ﬁ”
;. LN o 50”‘" 3
e ~ ' LTI P s
36{) " (T
4 al
4 =
m \
- L
00 7
1000~
g .
¥, r-
. 7 l
K b
{r[ ‘43\! L E : 0 .
* dAWAPI00, >
— A
vis < . S’A ¥ F
*, e ALy
% g E " i h,

GWR SG-060

- n

GGP Stations 1997-2010
4 slopped © cumrent @ new & planned
L S




Diougou Benin West Africa

Superconducting gravimeter Absolute gravimeter Micro-gravimeter
(SG) (FG5) (CG5)
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 Highly instrumented catchment

* Neutron Probe & water table
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» Gravimeters on the top of the hill
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Gravity observations . ..,
z
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OSG-060 Djougou Benin




Installation of
thermal 1solation
kit in April 2011




Thank you for your attention



Kartverket

Ny-Alesund, Svalbard

Ove Omang
GGP business meeting
ETS2013; April 15, 2013



Current status of the Geodetic observatory at Ny-Alesund

[ Kartverket



Superconducting gravity data since September 1999
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Extensive AG campaign this winter/spring
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An iGrav will arrive late this summer!

iGrgym S Meter

GWR Inatrumants, e

......

= Kartverket
e
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%/ In 2014 a 260 km long high-speed
h;,_, internet cable will connect Ny-

.4 Rlesund to Longyearbyen and the

N ,_ st of the world!
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Pecny station (PE),
Czech Republic
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Programming tool SGNoise is is running at http://oko.asu.cas.cz/grav/
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Drift and calibration
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South African Geodynamic Observatory
at Sutherland /South Africa (SAGOS)




Status of the South African Geodynamic Observatory (SAGOS)

® Since 2000
e At the campus of the South African Astronomical Observatory (SAAO)
* In cooperation with the National Research Foundation (NRF)

Instrumentation:
- 2 Superconducting Gravimeters:
- SG52 (single sphere) & SG37 (dual sphere)
- operation in parallel since 2009
- SG52 is dedicated for a further GFZ SG station on the southern hemisphere
(location not yet decided)

- a local network of Hydrological sensors (soil moisture, groundwater level, meteorology)
- a GNSS station as a core station of the International GNSS Service (I1GS).
- a Triaxial Magnetometer, mainly used for pulsation research

Calibration:
- AG measurements Dec. 2011 (BKG Frankfurt, R. Falck)
- AG measurements March 2012 (Finish Geodetic Institute, J. Makinen)

"SG Data preprocessing:
- 2010 — 2012 done in cooperation with University Jena
- available at the GGP data base
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Spanish Gravimeter
Station: Yebes



Présentateur
Commentaires de présentation
Good afternoon.
I'm glad to introduce to you the new gravity facilities that IGN has recently built in the center of Spain.
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Présentateur
Commentaires de présentation
The observatory is located about 70 km from Madrid, in a quiet area, 25km far away from the closer city (Guadalajara).
 Since its inauguration, the observatory has been expanding gradually rising to become one of the most important observatories in the Iberian Peninsula


Gravimeter Station
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Présentateur
Commentaires de présentation
Due to the high sensitivity of the instruments which houses the building, especially the SG, it is necessary that the site is as much thermally stable as possible.
***For this reason, to better control the temperature in the room where the gravimeters are,
the building containing a chamber inside, with air conditioning on the outside, so we can control the temperature change inside with a signal of about 0.1ºC per day

The gravimetric instrumentation that we dispose is:
A10/006: It is an absolute gravimeter optimized for fast data acquisition, ease of use, and in outdoor applications. The instrument allows true field operation in harsh conditions on open outdoors sites in the sun, snow and wind.
FG5/211: A free falling reflective test mass is droppd in a vacuum chamber. This causes optical fringes to be detected at the output of an interferometer. This signal is used to determine the local gravitational acceleration.
Scintrex: The portable Scintrex Relative gravimeter has a precision of about 5 microgals (it is sensitive to height changes of 20 mm).
OSG: the most important gravimeter. we'll tell more later about this instrument
* during 4 months, we have 2 SG recording in parallel in the same pilar.



Es un edificio diseñado para albergar gravímetros tanto relativos como absolutos. Debido a la alta sensibilidad de estos instrumentos es necesario que el sitio donde se vayan a alojar sea térmicamente estable. Por este motivo, para que la temperatura quede perfectamente controlada este pabellón dispone de una doble cámara con aire acondicionado en la parte externa.  

La instrumentación de la que disponemos en el CDT de Yebes es la siguiente:
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Gravimeter Station

Secondary instrumentation

1. GPS

2.Piezometer

3.Baromometer

4. Meteorological
Station

In the near future:
Humudity Sensor



Présentateur
Commentaires de présentation
Secondary instrumentation:

GPS antenna
Piezometer
Absolute Barometer
Meteorological station



Yebes Observatory

Why a superconducting
gravimeter in Yebes?



Yebes Observatory

Acores Islands

RAEGE Project (“Atlantic Network of Geodynamical and Space Station”)
Intends to set up a Spanish-Portuguese Network of 4 Geodetic Fundamental Stations
provided with:

* Geodetic VLBI 2010 radio telescope

* Gravimeter

* Permanent GNSS station http://www.raege.net/

Geodetic Fundamental Stations: - Yebes (1)
- Canary Islands (1) - Tenerife.
- Acores Islands (2) = Santa Maria, Flores.

The strategic location of these four stations will allow the monitoring of crustal dynamics
of three tectonic plates: Eurasian (Yebes), African (Tenerife and Santa Maria), and
American (Flores).


Présentateur
Commentaires de présentation
The main project of the station is the: RAEGE Project (“Atlantic Network of Geodynamical and Space Stations”) intends to set up a Spanish-Portuguese network of four Geodetic Fundamental Stations:
Yebes (1), 
Canary Islands (1) 
Açores Islands (2),

In order to fulfill the requirements of the IVS VLBI2010 vision, three or more geodetic techniques need to be collocated at each Geodetic Fundamental Station. 
It is envisaged that each Geodetic Fundamental Station will be equipped with 
* one radiotelescope of VLBI2010 specifications
* One gravimeter, 
* one permanent GNSS station and, at least at the Yebes site, one SLR facility.
 


GGP in China

Heping SUN, Houtze HSU, Jiangiao XU, Xiang'e LEl

| nstitute of Geo
Chinese Acad

April 15-19, 201



Network of the Permanent Tidal Gravity
Stations in China (56)




SG Present Situation in China

OSGO053 : Sep.2008 Wuhan; Hubel

OSGO057 : Dec. 2009 Lhasa, Tibet

OSGO065 : Mar. 2013 Wuhan (replaced.old one)
OSGO066 : Mar. 2013 Lijiang,Yunnan
|GRAVOO7: ...... Chengdu, Sichuan

Data upload to GGP center on time

Original sampling data: 10 s (tidal gravity and pressure)
Upload data:1 m (both original and processed)
1 h (processed)
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OSG065
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Lijlang, Yunnan

OSG066
26°54'N  100°14'E
PAONRCRCE

March 2013
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