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A study of flow path in Yuquanshan area of western Beijing based on integrated
geophysical technology

LI Qiaoling', LEI Xiaodong', YANG Yong’, YANG Quanhe', LI Chen', GUAN Wei', SUN Jiefu'

(1. Beijing Institute of Geo—exploration Technology, Beijing 100120, China, 2. Beijing Water Science and Technology Institute,
Beijing 100048, China)

Abstract: In order to investigate the features of strata configuration and fault structure and study the karst water flow path in
Yuquanshan area of western Beijing, the authors carried out integrated geophysical survey in the surrounding area of Yuquanshan
and completed regional gravity survey 107 km® in area with 3670 measurement points. On the basis of the explanation of gravity
anomaly, 5.1km controlled source audio— frequency magnetotellurics (CSAMT) profiles and 4 microtremor measurement points
were carried out. According to these geophysical data, the basement relief and structure distribution were comprehensively studied,
and 10 possible faults were interpreted and deduced. Combined with regional hydrogeological data, the hydrogeological significance
of the main faults was studied. Then a new understanding of the strong karst water flow path in Yuquanshan area was obtained,
which is consistent with the result of the latest isotope and hydrochemistry studies. This study provides the geophysical support for

determining a reasonable recharge program for the restoration of Yuquanshan spring.
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Fig.1 Geological map and work layout of the study area
F1-Babaoshan fault; F2-Huangzhuang—Gaoliying fault; F3—Chegongzhuang fault; F4—Yongdinghe fault;
F5—Lengquancun fault; F6—Xibeiwang fault
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Table 1 Statistics of petrophysical properties of strata in the study area

HZ A HBHE/ (Q-m) PRI/ (g/em?)
RS EUES Q FARTR ) 20~100 1.58
g "R & J KR A 71~174 257
=B AR T W KRR 50.5~602.6 2.70
—BR P WA R R MZ 8-100 261
— FR R C W R R )2 ’
LAEES 0 3= 800~1500 2.71
FERAR e VRNE NV S 254~608 272
P HFAOR Qn YT R Eh 136~248 2.55
HIE R Jx TRIR $h o P TR 540~1000 2.79
L y fiAsEs >400 2.66
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Fig.2 Gravity anomaly map of the study area
a—Map of residual gravity anomalies, blue line is position of section; b—Map of gravity field edge detection with Theta
(D—Yongdinghe fault; @—Babaoshan fault; 3)—Lengquancun fault
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Fig.3 Comprehensive analysis diagram of AA' section
a—Bouguer gravity anomaly comparison chart between data calculated by forward modelling (red line) and actually surveyed (blue line);

b—Geological profile inferred by gravity inversion results (D is density calculated by gravity inversion, Unit: g/cm’)
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c—Bouguer gravity anomaly comparison chart between data calculated by forward modelling (red line) and actually surveyed (blue line);
d—Geological profile inferred by gravity inversion results (D is density calculated by gravity inversion, Unit: g/cm’)
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