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Abstract: A large number of goafs left behind by the closed coal mines at the edge of cities seriously threaten

the safety of production and life. Finding out the distribution of goafs is the premise and basis for governance.
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This paper takes the goaf of steep coal seam in Xishan area of Urumgqi as the research target, comprehensively

analyzes the geological characteristics and interference background of the goaf and surrounding rock, the anti-in-

terference, applicability and limitations of common geophysical methods, and selects four methods for integrat-

ed geophysical exploration: multi-electrode resistivity method, microtremor survey(MS), opposing coils tran-

sient electromagnetic(OCTE) and gravity exploration. Two goaf zones were found in the area, extending 50-450

m to the depth, both in a water filled state and proved reliable by drilling. The corresponding relationship be-

tween the parameter combinations of "low resistance low speed", "high resistance low speed", "low weight low

speed" and different occurrence conditions of goaf is summarized. It shows that the method and technology com-

bination proposed in this paper can play a role in similar goaf detection.

Keywords: goaf; the steep seam; integrated geophysical prospecting method; microtremor survey (MS);

opposing coils transient electromagnetic (OCTE); gravity exploration; Urumgqi
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R G R R A O KRR 25 X A5

VR, AR B ERE S . R BRI B BT ROR A DR R RIS RUE EROE | B
i 7 FIG MR BT LU 7 T i B A IR o O B8 B
ENRBEE AR, AR, R ERE s s e 2 [

2 S i AR F e I A6 AR 7 16 260 05 3 e B, R 2 9 A K TR O

B 2 P R VRS R B K, SR X S PR 1 1) T O 160 %

RN TV R N Y R i
30 MR IEMPR R, AORAER 1 MR R Sk IE A
EHF LT

Mo T KA R ) o A b SRR,V I A 3 SE R
4 2% MTRBEMBL, AREZEK B RS, B
T R 22 R 7K 5 060 AR 0 /s

JEAR DT [l A AL TRE AR, REXFWIAAMEAXHRE . R
DX 188 iy b 4% B R JEE JEE A 3 R B, AR T I TR] AR AR R R, AR E I
[i1] 7 1<

AT b A R SR U2 R TOUJEE AR 5 7 RO U R 0, SR S XS B AR O3 A A
Y, WEKRREA RSB EERIE 2, W8




146 Wodb o H R

NORTHWESTERN GEOLOGY

2025 4F

B2 HRRERZGEORINEZSHE

Fig. 2 Remote sensing image map of the research area and the distribution of geophysical trial lines
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Tab.2 Statistic table of physical parameters of formation lithology in the research area
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Tab. 3 Information table of the main geophysical instrument
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Fig. 3 Integrated profile of multi-electrode resistivity method line NGM3 and microtremor line NW1
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Fig. 5 Three-dimensional display of apparent resistivity profile
of SGM1-3 lines
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