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This module demonstrates a rapid workflow for computing classical Bouguer gravity
anomalies (or disturbances) and isostatic gravity anomalies (or disturbances) for any global
region. Utilizing an Earth geopotential coefficient model and a land-sea terrain mass
spherical harmonic coefficient model, the process executes four key steps to synchronously
generate unified land-sea anomaly models.

1~180th degree model Computes model geoidal height 2' zero-value grid in
geoidal height grid grid in target extent target extent

ultra-high degree T l

geopctential Computes the gravity

coefficient model - 1 1~1800 model gravity
- d;s:g:'l'l):lr; cg:';:c?iaa;';y — disturbance and gravity

2’ ellipsoidal height grid spherical harmonic synthesis anomaly grid on geoid

of land-sea surface |
I Computes the land-sea 2’ total Bouguer effect

: 5 unified classical Bouguer / — grid and total
2' land-sea terrain model —— equilibrium effects equilibrium effect grid

) |
Weighted operation on
two geodetic grid files

2' land-sea unified Bouguer |
gravity anomaly grid

—

2' land-sea unified isostatic 2' land-sea unified Bouguer 2' land-sea unified isostatic
gravity anomaly grid gravity disturbance grid gravity disturbance grid

Computation Process of Land-Sea Bouguer and Isostatic Gravity Anomalies/Disturbances
Derived from a Geopotential Model

(1) Construction of the Model Geoidal Height Grid (Degrees 1 - 180) as the Reduction Surface

Function Call: [Computation of Gravity Field Elements from a Global Geopotential
Model].

Parameters:

e Degree Range: Min = 1, Max = 180.

e Output Type: Height Anomaly (approximating geoidal height in this context).

Inputs:

e Geopotential Model: EGM2008.gfc.

e Target Latitude and Longitude Extent Definition: Zero-value grid file zero2m.dat.

Output File: 2'x2" Model Geoidal Height Grid: GMgeoidh2m_180.ksi.

Physical Role: This grid serves as the gravity reduction surface and the reference
surface for subsequent classical Bouguer and isostatic anomaly computations.
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(2) Computation of Gravity Anomaly and Disturbance on the Geoid from a a Global
Geopotential Model
Function Call: [Computation of Gravity Field Elements from a Global Geopotential
Model].
Parameter Settings:
e Degree Range: Min = 1, Max = 1800.
e Output Elements: Select both Gravity Anomaly and Gravity Disturbance.
Input Files:
o Geopotential Model: EGM2008.gfc.
o Computation Surface: The model geoidal height grid GMgeoidh2m_180.ksi
generated in Step (1).
Output Files:
e 2'x2' Gravity Anomaly Grid: EGM2008_2m_1800.gra.
e 2'x2' Gravity Disturbance Grid: EGM2008_2m_1800.rga.
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>> [Function] Utilizing a global geopotential coefficient model, this module computes model values for (residual) height anomaly (m), gravity
anomaly (mGal), gravity disturbance (mGal), vertical deflection vector (", south, west components), disturbing gravity gradient(E, radial
component), tangential gravity gradient vector(E, north, west components), or Laplace operator (E).

** Click the [Open Global Geopotential Coefficient Model File] control button. or the [Open Geopotential Model] tool button
>> Open Global Geopotential Coefficient Model File C:/PAGravf4.5_win64en/data/EGM2008.gfc.
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** The record format: ID (point no/name), longitude, latitude, ellipsoidal height, several columns of the model values of anomalous field ‘ |

disturbing gravity gradient (E, radial) ** The program (residual) model value grid files in the current directory with the following
extensions based on the selected element: height anomaly (* ksi), gravity anomaly (*.gra), gravity disturbance (*.rga), vertical deflection

tangential gravity gradient (E, NW) vector (*.dft), disturbing gravity gradient (*.grr), tangential gravity gradient vector (*.hgd). or Laplace operator (*.Ips) into the current

Laplace operator (E) directory. Where * is the user-defined output filename prefix
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(3) Computation of Total Bouguer and Total Isostatic Effects on Gravity
Function Call: [Integration of Land-Sea Unified Classical Gravity Bouguer / Equilibrium
Effect].

Input Files:
e Land-Sea Terrain Model: extlandseadtm2m.dat.
e Land-Sea Surface Ellipsoidal Height Grid: extlandseahgt2m.dat.
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gravity gradient vector(E, north, west components), or Laplace operator (E).
** Click the [Open Global tial C: Model File] control button, or the [Open Geopotential Model] tool button...
> Open Global Coefficient Model Fiie C: /EGM2008 gfc. |
& window below only shows the geopotential coefficients data wnﬁ no more than 2000 rows in it.
>> Open Computation Surface Ellipsoidal Height Grid File C:

> Save the results as C:/PAGravf4.5_\ GMB /EGM2008_2m_1800.txt.
** The record format: ID (point no/name), longitude, latitude, ellipsoidal height, several columns of the model values of anomalous field
elements.

& Algorithmic Formulas
] Utilizing a global geopotential coefficient model, this module computes model values for (residual) height anomaly (m) gravny
gravity

** The program it

1) model value grid files in the current directory with the following

extensions based on the selected element: height anomaly (" ksi), gravity anomaly (*.gra), gravity disturbance (*.rga), vertical deflection
rector (*.dft), disturbing gravity gradient (*.grr), tangential gravity gradient vector (*.hgd), or Laplace operator (*.Ips) into the current
[directory. Where * is the user-defined output filename prefix
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(3) Computation of Total Bouguer and Total Isostatic Effects on Gravity
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() Open Land-Sea Terrain Model File >> Computation Process ** Operation Prompts 4.t Save computation process as
>> [Function] Computes the unified land-sea classical Bouguer and isostatic effects on surface gravity (mGal) based on the input land-sea terrain model and

1 Open Land-Sea Surface Ellipsoidal
Q land-sea surface ellipsoidal height grid files.

Height Grid File

[>> Open Land-Sea Terrain Model File C./PAGravf4.5_\ GMB i dat
Select computation point file format 1>> Open Land-Sea Surface Height Grid File C: um/extiandseahgt2m dat. |
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'he parameter settings have been enlered into the system!

** Click the [Start Computation] control button, or the [Start Computation] tool button...
>> Computation start time: 2026-04-11 12:15:15
>> Complete the computation of land-sea unified classical Bouguer / equilibrium effects!

Integral radius for local
terrain effect

Integral radius for seawater
Bouguer / equilibrium effect

Equilibrium compensation depth 30 km =

90 km

o

300 km .

[} save the results as J Import setting parameters & Start Computation

no lon(deg/decimal) lat height/depth local terrian, plane layer

1 121.01667 1.6550 - 0.0729 4.7567 a.

2 121.05000 2.3010 0.0774 2.2627 1

3 5.1102 0.0821 4.9389 4.

4 0.8823 0.087¢ 0.8602 0.

5 0.7166 0.0922 0.7036 0.
Extract effects s Plot|

127

124"

sea-water Bouguer

127 126 3 130
2000 0 2000 4000 6000 K000 -100 S0 o 0 100
— R

land-sea terrain model (m) total Bouguer effect (mGal) total equilibrium effect (mGal)

@ Classic Bouguer gravity anomaly on geoid = gravity anomaly at the observed point ~ total Bouguer effect — analytical continuation of gravity anomaly from the observed point to geoid. Classic Bouguer
gravity disturbance on geoid = gravity disturbance at the observed point — total Bouguer effect — analytical continuation of gravity disturbance from the observed point to geoid.

@ Classic equilibrium gravity anomaly on geoid = gravity anomaly at the observed point — total equilibrium effect — analytical continuation of gravity anomaly from the observed point to geoid. Classic
equilibrium gravity disturbance on geoid = gravity disturbance at the observed point — total equilibrium effect — analytical continuation of gravity disturbance from the observed point to geoid.

Parameter Settings:
e Land Integration Radius: 90 km.




e Sea Integration Radius: 200 km.

e |sostatic Compensation Depth: 30 km.

Output Files:

e 2'x2' Total Bouguer Effect Grid: BougEquinfl2m.bgr.

e 2'x2' Total Isostatic Effect Grid: BougEquinfl2m.ist.

Theoretical Note: Given the invariance of the normal gravity field with respect to the
chosen reference surface, the computed Bouguer/Isostatic effects are numerically identical
for both gravity anomalies and gravity disturbances. Consequently, there is no need to
distinguish between these two quantities in the reduction process.

(4) Generation of Land-Sea Unified Classical Bouguer and Isostatic Gravity Anomaly/
Disturbance Grids

Classical Bouguer Anomalies:

e Operation: Subtract the edge-truncated total Bouguer effect grid (BougEquinfl2m0.bgr)
from the geoid-based gravity anomaly (EGM2008_2m_1800.gra) and gravity disturbance
(EGM2008_2m_1800.rga) grids, respectively.

e Output Models:

o Classical Bouguer Gravity Anomaly Model: Clsbggravanom2m.dat.
o Classical Bouguer Gravity Disturbance Model: Clsbgdistgrav2m.dat.
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{8 Open Geodetic Grid File 1 >> Program Process ** Operation Prompts 4.1 Save program process as
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[) Vector grid operation

Display of the input-output file|

>> Select the computation function from the four control buttons at the top of the interface...
>> [Function] Performs weighted addition, subtraction, or multiplication on grid cell elements from two (vector) grid files
with identical specifications.
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Classical Isostatic Anomalies:

e Operation: Subtract the edge-truncated total isostatic effect grid (BougEquinfl2mO.ist)
from the geoid-based gravity anomaly (EGM2008_2m_1800.gra) and gravity disturbance
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(EGM2008_2m_1800.rga) grids, respectively.
e Output Models:
o Classical Isostatic Gravity Anomaly Model: Istbggravanom2m.dat.
o Classical Isostatic Gravity Disturbance Model: Istbgdistgrav2m.dat.



