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

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

2. Magnitude of gravity, (BGI, DTU-Space, etc.). 
3. Satellite altimetry (RADS, ESA ) 
4. Acceleration and velocity (vectors)  of body in free fall 

(satellite) (CHAMP) 
5. Gravity potentials 2.’orden partial derivatives or first order 

derivatives of gravity vector (GOCE) 
6. Height anomalies (GPS/Levelling) 
7. Potential-differences (Precision or hydrostatic  levelling), 

and variations of kinetic energy. (GRACE) 
8. Topography/bathymetry 
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                  Astronomical measurements,         sec. 5.3. 

Star-coordinates from star-catalogue: 
 
Refer to ekliptika 
         longitude from vernal equinox 
          latitude from Equator 
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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. 
                               3 measurements,  eliminate z0 ,  z0Z Z1(t1) 
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Gravity measurements, throw, vakuum, seismic protec., p. 176. 

60 measurements over 0.5 m gives  
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                  Gravity: Pendulum. 

1.Matematical Pendulum: point-mass, weightless 
thread. 
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                     Pendulum at Potsdam, Germany.. 

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

Astatizing: l0=0  (0-spring) 
 
 
 
 
 
  
Sensitivity 2000 x larger !! 

δ α

α δ
δ

µ

small
a m

Displacement m

o

,
. , ,

"
: .

≈

= + =
≈

±

90
01 90
100

2

0

Riyadh workshop, Lecture 2.4. (CCT) 



9 

             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 Eötvös effect – which 

may be determined from position and velocity. 
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                                Gravity databases. 
Globally: Bureau Gravimetrique Internationale 
http://bgi.cnes.fr:8110/bgi_f.html 
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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                             Gravity measurements. Saxov. 
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                                Gravity data, example from DK. 
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Altimetry databases. 
Satellite altimetry: 
TU Delft: 
http://rads.tudelft.nl 
ESA: 
http://earth.esa.int/EOLi/EOLi.html 
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                                Gravity databases. 

 
 
 
 
 
 
 

Source: DTU-Space. Ole Andersen. 

Riyadh workshop, Lecture 2.4. (CCT) 



15 

                                Important databases. 
GOCE gradient data: 
http://eo-virtual-archive1. 
esa.int/Index.html 
http://earth.esa.int/ 
EOLi/EOLi.html 
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                                Gravity gradient database. 
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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/ 
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                                Topography databases. 
 
 
http://www2.jpl.nasa.gov/srtm/ 
Only topography ! 
 
http://topex.ucsd.edu/WWW_html/srtm30_plus.html 
Topography and bathymetry. 
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