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Abstract: Starting from the law of error propagation and total differential theory, on the basis of comprehen-
sively considering the horizontal position error and elevation error of gravity measurement points and terrain

DEM, an objective and effective method for evaluating the accuracy of terrain correction in mid-gravity region

W FE HH#A: 2023-04-13; &2 B #3: 2024-12-10; HE4HIE: & (Al
E€TH: BEE AP RIS “ 6208 48 501 b DX B AR Gh i 25 - - P [R] 8) 2 $ R 7R Y858 7 (2017YFC0602205) , B 7Y
B IS BT ILHERIBIE £ L 4B %A 7 (61202110405), BEVE 4 shith 54« Bevh RUE JE 5 I - B 1
A R b 5T 45 4 B B AR IR ER S iR A 7 (61202110375 BR G %) .
EHE BN G L(1992-), 55, TREIM, 32 20\ 35 21 i e 59 A B 0 SR 88 S A B 6 0F 5% o E—mail: 759646821 @qq.com,
*EIEE: BE(1969-), J, IE w9 TR0, 3528 DA SR X 3t Bk 0 B 40 5 R0 7 o ok 0 B4 38 8% LA B i TRy B P 52 AR AR 5T 05
i) TAE . E-mail: gengtao926@163.com,


https://doi.org/10.12401/j.nwg.2024123
https://doi.org/10.12401/j.nwg.2024123
mailto:759646821@qq.com
mailto:gengtao926@163.com

174 o4t o# R

NORTHWESTERN GEOLOGY

based on DEM data has proposed.Through theoretical model research, it is believed that the gravity terrain cor-
rection value and its error have a positive correlation with the terrain correction radius,with the increase of the
ground modification radius, the ground modification value and its error growth rate become smaller; the eleva-
tion error has a greater contribution to the terrain correction error than the horizontal position error, and the mean
square error of the terrain correction is mainly composed of the elevation error; the DEM resolution has a great
influence on the terrain correction error, especially the DEM with higher precision and resolution should be se-
lected in the relatively near area.The calculation of the actual data in the Qinling Mountains proves that the ter-
rain correction accuracy evaluated by this method is similar to the requirements of the current specification,
which overcomes the false high accuracy of terrain correction in the past; the 1 : 10,000 DEM data can fully
meet the requirements of terrain correction in the middle area of the 1 : 50,000 gravity survey, and can basically
meet the needs of the 1 : 10,000 ~ 1 : 25,000 gravity survey; if a 1 : 50,000 terrain DEM is used to correct the
terrain in the middle area of the 1 : 50,000 gravity survey, the starting radius should be greater than 300 meters.
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Fig. 1 Schematic diagram of the uniform density square
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Tab. 2 Statistical table for evaluating DEM elevation accuracy
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Fig. 5 Terrain correction and error distribution map in the mid-
dle area of 1 : 10,000 DEM calculation in a place in

Fengxian, Shaanxi Province
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Fig. 6 Terrain correction value and error distribution map by
1 : 50,000 DEM calculation in a certain place in Fengxian,

Shaanxi Province
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Shaanxi Province (10°° m/s”)

HAEEm &AME RRME CE¥E BFRE
20~2 000 0.003 7 1.0160 0.1959 02175
50~ 2 000 0.002 8 0.6143 0.096 6 0.105 1
100~ 2 000 0.002 5 0.4399 0.0517 0.0559
200~ 2 000 0.001 8 0.3082 0.0238 0.026 0
300~ 2 000 0.0016 0.2540 0.0145 0.0162
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Fig. 7 Terrain correction error distribution map of land modifi-

cation by 1 : 50,000 DEM within 2 km of a place in Fengxian

County, Shaanxi Province
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