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Absolute gravity 

stations

Red rim: enough 

repeats to determine a 

trend

Isolines: vertical 

velocity mm/yr 

relative to CM from 

the empirical velocity 

model 

NKG2005LU_ABS
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Things you can do with the data

• station-by-station comparison of g_dot and 

h_dot to agreements and inconsistencies

• multi-station comparison to find slope and 

intercept of  g_dot vs. h_dot

• use an areally extensive set of g_dot values 

as a GIA modelling data set in its own right

NKG General Assembly, Sundvolden, September 27-30, 2010 



4 gravity rate µgal/yr

5 error 1-sigma 

6 vertical rate mm/yr Martin Lidberg Ph.D. thesis ITRF2005 

7 error 1-sigma

8 (6) transformed to ITRF2000 by JM 

Gravity and vertical rates used in the poster
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Fitting of linear relationship to g_dot vs. h_dot, part I

Slope  –0.148 0.022 µgal/mm (1-sigma)

Intercept +0.05 0.16 µgal or  +0.33 1.08 mm/yr

m.sq. = 1.85 (tail probability 0.02)
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Fitting of linear relationship to g_dot vs. h_dot, part II 

Slope  –0.150 0.022 µgal/mm (1-sigma)

Intercept –0.11 0.16 µgal or –0.73 1.08 mm/yr

m.sq. = 1.87 (tail probability 0.02)
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Tests of GIA models  using g_dot data (I)  

• g_dot predictions not 
always available

• multiply h_dot predictions 
by -0.154 µgal/mm

• see e.g., Wahr (1995), 
Peltier (2004)

• calculate weighted error-
sum-of-squares and mean 
square 

Map: expected g_rate from the GIA  model by  

Milne (2001,2004)



Tests of GIA models  using g_dot data (II)  

• Lambeck et al. (1998) map 
gave PGR relative to MSL 
(1992-1991). Transformed 
to PGR relative to the 
Earth’s center of mass 
before multiplying with 
-0.154 µgal/mm

Map: expected g_rate from the GIA  model by  

Lambeck et al. (1998)



Tests of GIA models  using g_dot data (III)  

• Mean squares:

• Milne 1.21

• Lambeck 1.52

• ICE-5G(VM2) 1.34

• In each case, removing the 
two stations  with biggest 
misfit brings the mean 
square below 1.0

• i.e., no strong 
discrimination based on the 
totality of data  

Map: expected g_rate from the GIA  model ICE-

5G (VM2) by  Peltier (2004)


