Lecture 2.4. Gravity field observations. T/M, Ch. 5.

. Plumb-line direction: Astronomical latitude and longitude
(direction of gravity vector).

. Magnitude of gravity, (BGI, DTU-Space, etc.).
. Satellite altimetry (RADS, ESA )

. Acceleration and velocity (vectors) of body in free fall
(satellite) (CHAMP)

. Gravity potentials 2.’orden partial derivatives or first order
derivatives of gravity vector (GOCE)

. Height anomalies (GPS/Levelling)

. Potential-differences (Precision or hydrostatic levelling),
and variations of kinetic energy. (GRACE)

. Topography/bathymetry
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Astronomical measurements, sec. 5.3.

Star-coordinates from star-catalogue:
(, O, parallax,eigen - movement)
Refer to ekliptika
@ longitude from vernal equing
0 latitude from Equator

Vernal equinox - 0 }
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Zenith-camera., p. 165.

Positioned in level, so refraction is small.
Stars, symmetric about Zenith to be used. Only ~ 1 mgal.

~=

Photo plate

Mercury mirror
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Gravity from Free fall. Vakuum, Seismic protected., p. 176.

Free fall: Height measured as a function of time.
y Z 3 measurements, eliminate z,Z,

Z,(t)
Xzz(tz) g
Z=7 +27.t+ - t?

Z3(t5) S 2
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(t, - t,)(t2 - t,)(t, - t,)
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Gravity measurements, throw, vakuum, seismic protec., p. 176.

60 measurements over 0.5 mgives + 01uym/ S°

Z

tz/\ t3

4.
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Gravity: Pendulum.

1.Matematical Pendulum: point-mass, weightless
thread.

lop+ gsing=0
Period:

T = 2\/7(1 —+...),¢, < 30
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Pendulum at Potsdam, Germany..

Time of occillation
depends on gravity.
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Lacoste-Romberg gravimeter., p. 185.

Astatizing: 1,=0 (0-spring)
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Relative gravity measurements at sea or in the air.
(see Lecture 4.3)

Gyrostabilised board necessary

Spring limited to only move in one plane (direction
of movement)

We must take into account the EGtvos effect — which
may be determined from position and velocity.

9'= "R f°+ Qo 'tw,") x I
Skalar for gyro close to Earth

'y = 40COs@sina + 0.012v° pms™
(v Inkm/h)
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Gravity databases.
Globally: Bureau Gravimetrique Internationale

NGA — USA,
Denmark: DTU-Space. Gravity from Altimetry.

Gravity-data-standard GRAVSOFT format:
Latitude, longitude in decimal degrees

height above sea or depth, gravity, gravity anomaly.
Source-code, correction to IGSN71 (if necessary).
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http://bgi.cnes.fr:8110/bgi_f.html
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Gravity data, example from DK.

26
TaBLE 9.
Principal data for detail stations of the Worden gravimeter network in Central Jylland.
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Altimetry databases.
Satellite altimetry:

ESA:
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http://rads.tudelft.nl/
http://rads.tudelft.nl/
http://earth.esa.int/EOLi/EOLi.html

Gravity databases.
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Source: DTU-Space. Ole Andersen.
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GOCE gradient data

esa.int/Index.html

EOLI/EOLI.html|

Important databases.
€ fobisa |

Collections :
ﬁ.tl Keywords
- ¥ GOCE

©- # GOCE Current Processing Baseline
=- ¥ GOCE Single Products

File App ResultSet Map View Help

Ml SST NOM 1B
Ml SST_RIN_1B
Ml SST PSO 2
Ml SST_AUX 2

Ml EGG_NOM_1B
M EGG_NOM 2
¥ EGG_TRF 2_
Ml EGM_GOC 2_

=- & GOCE Global Products

Ml SST_NOM_1G (Global)
Ml SST_RIN_1G (Global)
Ml SST_PSO_2G (Global)
Ml SST_AUX_2G (Global)
Ml EGG_NOM_1G (Global)

_ @l EGG_NOM _2G (Global)
=- M GOSAT
&- M GOSAT CAl
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http://eo-virtual-archive1/
http://earth.esa.int/

Gravity gradient database.

| [ index of GOCE Products n@.

< |[B- s s coyocer 2| & ¢ 5

ESA GOCE Virtual Archive

Home Available Global GOCE Gravity Models
GOCE Level 1b products Product Description
£G5 Quainy Overview £6M_Goc. 2 || GOCE Grawty soubon. Solutons g Pl win
et me-mse Eal
5511 Quality Cverviaw . ‘. . . y
i y scluians: ikt only Virtual Online
EGMGVC2 | v

Manthly Cusahty Reports
EGM_GCF_? || Grawity Coeficients RCGEM format)

GOCE Level 2 products

SLEAR Available L1b and L2 GOCE single Products
VTGoce Data et || Gt Product Description
Thermospheric Data LI || EGG_NOM_1b || Mominal Gradiometer instrument data
Changslog e EGC_NOM_? grandty gradients in th
L2 || EGGTRF.2 ors elerence i
EGG_OLK 21 ot Pawer Density solutions
SET_NOM_1h || Nominal SST] Inskrurnent {GPS) data .
s SST_RIN_1b || Nominal SSTIInstrument (SPS) data in RINEX format
b | SST_PS0_Z | Precise Scence Orois
[ SET AU _? iable granly Beld due 1o nan Sdal i
STRVCZ 1o || Star Tracker Data-virusl Channel #2 I
sl |

SIR_VC3_1b || Sear Tracker Data-vitual Channel #3 |

For all data published on this site, quality repons, software tools and other relevant informatlon, please see the
GOCE main website: hitp://earth.esa.int GOCE!
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GRACE database.

GRACE L1b data.

http://podaac.jpl.nasa.gov/gravity/grace-
documentation
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Gravity model database.

Spherical harmonic coefficients:
http://icgem.gfz-potsdam.de/ICGEM/

Global Gravity Field Models

from time to time.
Please let us know if something has changed.

[TuMGocED2s 23 | |SiGoce) [t ot al, 2013
[cocranzs [2013 | m [5(Goce, Grace) [ietal, 2013

We kindly ask the authors of the models to check the links to the original websites of the models

| azipe
|ULux_CHAMFP2013s [2m3 [ 120 [SiCnamp) [Weigen et al, 2013 S
[ITG.Gocenz [2013 [ 240 [S(Goce) [Schail et al, 2013 g
{60 CONS_GCF_2 M R4 [2013 [ 250  [SiGoce) [Pat et a1, 2011 g
[GO_CONS_GCF_2 DIR_R4 | 2013 | 260 |S(Goce Grace Lageos)  |Bruinsma et al, 2013 g
[EcEN-SC2 [2012 | 1849 [S(Goce Grace Lageos),G A [Forsta et al, 2012 g
[ema1s |mf2 | 250 |SiGoce Grace) | |HashemiFaraham etal | szpe
2012
[cocoozs [2012 [ 250  [S(Goce Grace, ) [Mayer-Garr, et al. 2012 siipe
[Go_cONS_GCF_2z_DIR_R3 | 2011 | 240 |SiGoce Grace Lagem} " [Bruinsma et al, 2010 sz
[co_cons_GeF_z_TIM_R3 2011 [ 250 [S(Goce)  [Pail et al, 2011 szips
|GIF48 [2011 [ 380 [SiGrace)lGA [Ries te al, 2011 g
|EIGEN-6C 2011 | 1430 |S(Goce Grace Lageos) G.A [Forste et al, 2011 g
|EIGEN-65 2011 | M0 [S(GocoGraceLageos)  [Forsie elal, 2011 wpe
leocoozs [2011 | 250 [SiGoce.Grace, ) [Goiginger et al, 2011 sip
|AIUB-GRACED3S [2011 [ 180 [S(Grace) [Jaggi et al, 2011 g
|GO_CONS_GCF_2 DIR_R2 | 2011 | 240 [S(Goce) '[Bruinsma et al 2010 K
[Go_coNS_GCF_2_TIM_Rz | 2011 | 250 |SiGoce) [Pail et al, 2011 sziph
[co_cons_GCF_z_sPw_m2| 2011 | 240 |S(Goce) " |Migiaccio et al, 2011 P
|G0_COMS_GCF_2 DIR_R1 | 2010 | 240  [SiGoce) [Bnuinsma ot a1, 2010 I
|GO_CONS_GCF_2_ TIM_R1 [2010 | 224  [SiGoce) [Pail et al, 20108 s
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Topography databases.

http://www?2.jpl.nasa.gov/srtm/
Only topography !

Topography and bathymetry.
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http://topex.ucsd.edu/WWW_html/srtm30_plus.html
http://topex.ucsd.edu/WWW_html/srtm30_plus.html
http://topex.ucsd.edu/WWW_html/srtm30_plus.html
http://topex.ucsd.edu/WWW_html/srtm30_plus.html
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