
Computation demo for terrain effect 
and gravity prospecting model

Computation demo of land-sea 

Bouguer / equilibrium anomaly 

from geopotential model

Computation process demo of 

complete Bouguer anomaly on 

terrain equiheight surface

Scheme of gravity prospecting 

modeling by analytic fusion of 

heterogeneous observations



Computation demo of land-sea 

Bouguer / equilibrium anomaly 

from geopotential model

Only four steps universal in global 

land-sea area. Everyone will !

The computation processes for Bouguer

(isostatic) gravity anomaly (disturbance)

are all exactly the same !
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Computation process demo of land-sea Bouguer/equilibrium anomaly from geopotential model

2~1800th model gravity 
disturbance and gravity 
anomaly grid on geoid 

2′ zero-value grid in 
target area

2′ land-sea terrain model

Calculate the land-sea 
unified classical Bouguer / 

equilibrium effects

ultra-high degree  
geopotential 

coefficient model

Weighted operation on 
two geodetic grid files

2′ land-sea unified Bouguer 
gravity anomaly grid 

2′ land-sea unified isostatic 
gravity anomaly grid 

2′ land-sea unified Bouguer 
gravity disturbance grid 

2′ land-sea unified isostatic 
gravity disturbance grid 

2′ total Bouguer effect 
grid and total 

equilibrium effect grid

2′ ellipsoidal height grid 
of land-sea surface 

2~180th degree model 
geoidal height grid

Calculate the gravity 
disturbance and gravity 

anomaly on geoid by 
spherical harmonic synthesis 

Calculate model geoidal height 
grid in target area
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The 2′ land-sea topographic relief model

The 2~180th degree model 

geoidal height grid as the 

gravity reduction surface 

grid in target area

(1) Calculate the 2~180th degree model geoidal height grid 

as the gravity reduction surface grid in target area.



(2) Calculate the gravity anomaly and gravity disturbance on 

geoid from the geopotential coefficient model.

The 2~1800th model gravity disturbance on geoid 



(3) Calculate the total Bouguer effects and total equilibrium 

effects on gravity.



(4) Generate the 2′×2′ land-sea unified classical Bouguer / 

isostatic anomaly grid model.

The 2′ land-sea unified classical Bouguer gravity anomaly and disturbance 

The 2′ land-sea unified classical isostatic gravity anomaly and disturbance 



The remove - restore scheme combining with

global terrain mass spherical harmonic coefficient

model and residual terrain effect.

The computation processes for compete Bouguer

gravity anomaly (disturbance, and gradient) and

vertical deflection are all exactly the same !

Seven steps of computation, 

global land-sea universal!

Computation process demo of 

complete Bouguer anomaly on 

terrain equiheight surface



Computation process demo of complete Bouguer anomaly on terrain equiheight surface

Calculate and remove RTE on 
observed gravity disturbance 

Calculate and remove GM model 
values of observed gravity 

disturbance

Calculate 60″ RTM in 
extended area

120″ model gravity disturbance 
grid on equiheight surface

120″ complete Bouguer gravity disturbance 
grid on the equiheight surface

The terrestrial, marine or airborne 
observed gravity disturbance 

60″ DEM in extended area

120″ellipsoidal 
height grid of 

equiheight surface

Calculate 60″ DEM 
2~900th degree 

model value

Calculate high-resolution 
RTE at measurement 

point by integral 

120″ellipsoidal 
height grid of 

equiheight surface

The observed residual 
gravity disturbance 

Ultrahigh degree terrain 
mass spherical harmonic 

coefficient model 

grid files 

Calculate field elements from 
global geopotential model

Ultrahigh degree geopotential model 

Ultrahigh degree spherical 
harmonic analysis of global 

land-sea terrain model

Calculate 120″ 2~900th degree complete 
Bouguer effects grid on gravity 

disturbance on equiheight surface

Griding by basis 
function weighted 

interpolation

Ultrahigh degree terrain mass 
spherical harmonic coefficient model 



Ground digital elevation model (m) and gravity measurement point distribution
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The ground ellipsoidal height grid 

is employed to give the space 

location of the terrain surface for 

the integral operation.

● Construct the ground ellipsoidal height grid and ellipsoidal height grid 

of the terrain equiheight surface.

60″ground ellipsoidal height grid 
120″ ellipsoidal height grid of the 

terrain equiheight surface



(1) Calculate and remove the model terrain height value, and then 

construct 60″ residual terrain model (RTM) grids.

60″ residual terrain model (RTM) resdtm60s.dat



(2) Calculate and remove the ultrahigh-degree model gravity 

disturbance at the observed points.

The model gravity disturbances 

at the observed points (mGal)

The residual gravity disturbances at the 

observed points (mGal)



The remaining residual gravity disturbance (mGal)

(3) Calculate and remove the residual terrain effects on the 

gravity disturbance at the observed points.



(4) Griding on the remaining residual gravity disturbance into 120″×120″ 

grids on the terrain equiheight surface.

Omit the analytical continuation 

process for the remaining residual 

gravity disturbance here. 

120″ remaining residual gravity 

disturbance grid (mGal) on the 

terrain equiheight surface



(5) Calculate the 120″ EGM2008 2~720th degree model value grid of 

the gravity disturbance on the terrain equiheight surface.



(6) Calculate the 120″ model complete Bouguer effect grid on 

the gravity disturbance on the terrain equiheight surface.

(7) Generate the 120″ complete Bouguer gravity disturbance on 

the terrain equiheight surface.



Observation mode: Terrestrial, marine,

aviation, altimeter and satellite.

The analytic relations of gravity 

field as strong constraints

Computation scheme of gravity 

prospecting by analytic fusion 

of heterogeneous observations

Observations: Gravity, gravity gradient,

vertical defection, and GNSS-leveling etc.

Target type: Gravity anomaly, gravity

gradient, and vertical defection etc.



Computation theory of gravity prospecting by analytic

fusion of heterogeneous observations by PAGravf4.5

The full-element analytic modelling 

functions on gravity field from various 

heterogeneous observations.

The high-precision analytical computation 

abilities of various terrain effects on any 

type of gravity field element.

The computation of fine gravity prospecting that can deeply fuse all the gravity 

field information in multi-source heterogeneous observations in any complex 

cases with the analytic relations of gravity field as strong constraints.



☆ Select the calculation area, target calculation surface (terrain equiheight 

surface is recommended here) for gravity exploration and obtain (or collect) 

all the gravity field and geodetic observations as much as possible.

☆ Call the related programs in the subsystem [Precision approach and full 

element modelling on Earth gravity field] to determine the high-resolution 

grid of gravity field element corresponding to the target prospecting model 

on the calculation surface.

☆ Call the related programs in the subsystem [Computation of various 

terrain effects on various field elements outside geoid] to determine the 

terrain effect grid on gravity field element corresponding to the target 

prospecting model on the calculation surface.

☆ By subtracting the terrain effect grid from the gravity field element grid 

directly, you can obtain the target gravity prospecting model which have 

deeply fuse all the gravity field information in heterogeneous observations.

The general computation process for the fine

gravity prospecting model from heterogeneous

observations by PAGravf4.5



Solve a series of bottleneck problems to achieve

a comprehensive technical breakthrough

No derect reduction and continuation

No non-analytical gridding required

Solve the problems for gravity 

field distortion and terrain effect 

difficult to control

One step of direct and analytical

modeling from various heterogene-

ous observations

Achieve the major breakthrough in 

gravity exploration from single type 

of observation to multi-source 

heterogeneous observations.

Analytically fuse all the gravity field 

signal in in any complex cases

Significantly improve the fine 

characteristics detection of gravity 

field for gravity exploration.

The full-element analytical modeling

of gravity prospecting such as

compete Bouguer gravity gradient

and vertical deflection etc.

Control signal attenuation and 

algorithm inaccurate



More innovation and application potential

need to be discovered and excavated in

the future computing practice !

Theoretical basis and 

support technology

External terrain effect +
Approach of gravity field
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