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Abstract
The earth is a pear-shaped irregular ellipsoid, and the topographic effect of the gravity field pro-
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duced by the undulating topography on its surface is of great significance to the correction of the
Bouguer gravity anomaly in geophysical exploration, the topographic correction of geodesy and
the determination of geoid fluctuations. The Qinghai-Tibet Plateau is one of the regions with the
most complex geological conditions and the largest topographic changes in the world. The topo-
graphic effect produced by this area is a research hotspot of gravity exploration census and inver-
sion geological interpretation. In order to calculate the topographic effect of the gravity field the
Qinghai-Tibet Plateau, the basic mesh construction of the area is the most important step, fol-
lowed by high-precision forward calculation. In this paper, a method for constructing a large-scale
regional grid with curvature based on irregular triangular prism elements is proposed, and the
forward calculation is carried out using the closed analytical formula of the gravity field. The me-
thod which is verified correctly can also be used for arbitrarily complex land area modeling, so it
also has the guiding significance.
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HhER 150 LR A 5 R S I AR B R AR HE gy, (E HhERR 2 g 2 & A 78 7 s AN AN
FEWER R I &2 ek, et M R T 3 5 AT 5 DK 7 v 1 e AR 1T 0 S BRSNS RO T AR . AEHBERD)
e, H IR e A SR T U7, LN P s T DGR IS 19 HHAS[1]. HBR A EAE X
TR RIRFE ARG ()85 5 72 S 2 MU BRSNS B g 3 e W ORI, W ) 8l h B 7 M N3 B 1Y)
FRAEMRRL, U045 55 RT3 R S PR & L s BRI B 7 VA AT I B SOBE FE AT AR SO AR (2], 1A
L E 3K E ) 37 RS 20 45 A8 B LIS TR AR AR AR A D BRAR IR A 2 ok NS BRI . PSR o 35 45 B R
PSR A5 B ACHEACAT,  ph A L IR A 2 F 5 O R LT A R Hh L ) CHAMP (Challenging
Minisatellite Payload) /2 &, JF/E 1l & KB 2R E I K 7 %E[3]. J5RBEE GRACE (Gravity
Recovery and Climate Experiment)#1 GOCE (Gravity field and steady-state Ocean Circulation Explorer) T2 1]
AR, WA AIRAT 15 KRR R H 84 [4] [5], JF2E T 3RS KBRS 7 2 R ERE A8
[6], KARHERN ;PRI B2 L HBRY) B 2 A S5 R R R o E DR M IR PR 27 ek, 55537
KOl SR AE A (B P AT AL B SR, 4 SR 45 SRS G SR B (S SRR N 53 8 R TR £
R I3t DT 8 75 ML IR P 350 DI AL e 5 A P I AR 7]

H )T RN ) T SRR M ER R R SN 2 —, A KU R . iR H )55
PEHIRAE, 5 T b 2 A AR X I ) B i O RO Oy 1 B AR PR R BT B, MONJESiE Y,
Hells PR A LY LB E 1 R AN, I AT AN R R S 2% R B i R O VL RGN 5 U7,
REMARE ZE ) R (AR AR AIE 23 BT Bl g T R A R i R AN S ST L] S b BR B S s . TH R
J13 MU OS50 2 B PR T BRGS0 A I 3807 VA A T3R5 B T I S (AR 7V [8] . T BRI
ST RS T V2 AR R AN [FIB BRI R B S B I R AT, R S T AR AR e TR 22
THEN AR B FFR AR . T 3R Fe o i3 M7 VR SRR K et [9] [10], S BUNTHEE )i
TR T, HAZ AL TR T8 23 B — R 51 A4 FE A 3R T /S TR BT, FROABRSEHTC
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HEAT 5 D13 0T RO (R 78 Bt 2 I, 2T 22 T A B e (DY TR A4« =A% A B e ) TE B 4 A /2 T LA
P& gt A sCBEAT IR, T A3 BV 1 2 ) S TR RS

N T ARTE S 3 TR AN 2 SR BRI R, BRATTIE A B R AT AR R B X AT U BRI . R SR A
AR AR BRI ZU X 2 —, B8 T F 5 HEAE S, R AT TR ~ B[ RE AR b AL i
HZASE S F Ly MR TR AR A T B I [10] [12]. PR e v S X 3 000 g 3 M KR 2 4y
HER), iAW HATVFZ T A BRI OS5 78 e i X B ) 3 b T 23502 P SR 22 [13] [14] [15]:
Casenave 53T AN DY T A B 70 A8 2 140 75 R v Jit [X 3R Y o) T 38 S AT 1 IR TH 5[ 16]; Saraswati
S5 [ 2 T 5 A 0 D T A P9 o 5 e A DX 33k P b 2 58S JEAT T A AT 8 s IE R B [17] AR SCHR
H T — PR 5L T ARG M = AT AR . AR = b b B e b 8 i v iR DX BB f 7 2, i A
TATAEE UL, [R5 R 1 5 i J X S R DX 3 1) 1 %6 Ry 1 SR U A F) TE Ak 2, FRAT 1480 Ren 45[18] [19]
[20]4: H 14 P & AT 2 3% 58 03 M T O AT T BT, A R0 R 5T NS5 RV & R iF, JEH&
AT AR 7 V2 0 & 2B M XI5 F 3 3, T RAE— 2D HE R .
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Figure 1. Large-scale regional model based on unstructured grid
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Figure 2. Topography in the Qinghai-Tibet Plateau
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Figure 3. 2D surface mesh of Qinghai-Tibet Plateau with topography
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Figure 4. The upper surface with topography (yellow) and the lower surface without topography (green) of the Qing-
hai-Tibet Plateau region
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Figure 5. Schematic diagram of triangular prism element
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Figure 6. The Qinghai-Tibet Plateau constructed by triangular prism elements
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Figure 7. g, component of gravity topographic effect of the Qinghai-Tibet Plateau
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Figure 8. g, component of gravity topographic effect of the Qinghai-Tibet Plateau
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Figure 9. g, component of gravity topographic effect of the Qinghai-Tibet Plateau
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