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Abstract 1. Forward modelling in the Space domain
. . . . . . . (a) Continuation surface discretization (b) Integration masses discretization and zones definition (¢) i-th volume element (arbitrary
The TC_SF Is a new MATLAB-based program Sl_“table for gravity forwa?rd modelling comput-atlons in the. spa.tlal > Discretization and regularization: as displayed in Fig. 1. Newtonian integration for i-th volume Third-zone Forth one e
domain. It has been developed at TU Munich. Our new software is capable of calculating the gravity field v, with constant density p.(Q) Lshvolume
generated by some topographic mass-density distribution through a combination of four different mass l 0:(0) R/ A ;""p
elements: polyhedron, prism, tesseroid and point-mass. Topographic mass density models (elevation and mass- Vi(P) =G fvi 1;(P,0) dv (1) Q B seseeaasasgas: =
density grids) can be used with different resolution, e.g., 1” near the computation and 15” for far-zone effects. » Evaluation of geometric gravitational field: closed solution of polyhedron please refer to Tsoulis |
The TGF software calculates the gravity contribution of chosen concentric zones around the calculation point. (2012), of prism (Nagy et al. 2000), and numerical solution of tesseroid (Grombein et al. 2013); O
The user can manually define the radius of each zone, has the choice between ten different gravity field » Superposition summation: the composite gravity effect over calculation point is then obtained:
functionals (potential, 1st and 2"d order derivatives also known as gravity tensor). V=3 V. (2) coocizne Rist 2o
In this contribution, the TGF software is introduced to the geodetic community and its capabilities in RTM ol g , _ , i acui e
L . : L : e Because the polyhedron using DEM grid center as corners, while
calculation is validated. Results from numerical validation experiments of TGF are presented. ] _ e _ _ = S Third zone e
e T T L | eevhedal prism center is coinciding with grid center, there are a square- ._
- . circle leakage of half DEM resolution between prism zone and -
2. TGF: structures and functions R = ] ol hedrongzone shown in Fig. 2 -- re resentinIO the adjacent n‘ ’
| Running in GUI interface: Fig. 2 shows the working \“‘“«H —1 POTY o & P _ 5 J ‘y
< TGF Software@IAS-HRGM - B | / | zone (blue square area in Fig. 1 (b)) of prism and polyhedron.
Computation Points interface of TGF software. Itis divided into four parts: s These masses are evaluated based on prism assumption in the
Computation Point | | LISpIay > ‘Computation Points’ raledisand o TGF software. Fig 1. Discretization and regularization of the mass-distributions
Fggtgiﬁegdmgﬂ::e:es > ‘Forward Mass’ Fig. 2. Leakage problem between polyhedral-zone and prism-zone
DetailedDEM displayDDEM displayRTM |
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Alsidlsifi =Pl P put | ) 3. Efficiency in RTM gravity field calculation 4. External validation for TGF in RTM gravity field calculation
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kind il QuitpLt file : _ . : , , - represents RTM height.
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B grid2bin Or r T with various radius choices of polyhedra and prism
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Fig 3. TGF softwae GUI interface Table 1. Parameter specification for TGF forward modeling v Further experiment investigates go'& : 1 go'& __ 8 ’ ’cw ;_. p , L0 ‘ i Rol » For RTM gravity calculation
Parameter |Interpretations the choices of tesseroid and Lm0.4—_ IR TR R | &0-4‘_ RERTEE ISR AR | 4 } BRI LA Jl e | > over Himalayas regions
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idensity Flag for mass-density: O — constant value; 1 — density map; point-mass (Fig. 5), with 3 = 0.2 N " 0.27: 0 86 87 88 86 87 88 (Unit: mGal).
0.05:0.05:1°, r, = 0.2: 0.1: 2° 0510 15 2.0 0510 15 2
Flag for type of modelling: 1 —topographic masses; 2 — RTM masses; , 74 ’ e e e o e e
, 5 T YPE DT MOEETIE: =7 TOPRETep and fixed ;= 0.03%,7, =7y, ", [deg] ", [deg] | min | max | mean | rms
Itype Specification of field functionals: {, ¢, 1, 49,69, T Fig 5. Forward modelling evaluation accuracy and efficiency 69 2224.06 109.05 _11.76 39 52
with various radius choices of tesseroid and point-mass RTM
Vector of four elements specifying the computation zones in [degree], rZones = [r1 r2 r3 r4]:
PECITYIng P [degree] [ ] 1 = 0.03°, 1, = 0.03°,13 = 0.15°, 1, = 0.8° are recommended for 1 mGal accurate RTM 6gbaseline — 6gRTM -6.13 11.60 0.16 0.78
Flag for Earth approximation: O — spherical approximation; 1 — ellipsoidal approximation; gravity signal retrieving using TGF software.
- o : , -2.28 2.36 -0.04 0.22
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