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Fig.1 Seawater intrusion boundary and monitoring line layout in Qinhuangdao coastal waters
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Table 1 Statistics of resistivity and chloride ion concentration of physical property logging

p./ p (Cl7)/ KR p./ p (ClI7)/ . IKEE
F5#8 (Q-m) (mg-L" AR P FeO#8 (Q+m)  (mg-LY #E P37
1 1—1 59 79. 63 BX Ik 25 3 61.17 61.94 JEIX K
2 1—3 3.8 221.89 X FK 26 w5 84.6 31.31 JLIX K
3 1—6 3.4 1163.89 HX Fk 27 8—8 16.5 724. 88 JEIx K
4 1—7 17.8 286. 55 P X FFak 28 8—11 17.8 535. 66 JLIX Fk
5 1—9 1.4 9678.7 BX Jk 29 9—1 65.4 115.71 JEIX Ik
6 2—3 29.9 142.25 X B 30 9—3 63.4 46.96 JEIX K
7 2—5 28.9 159.95 HX Fk 31 9—4 30.3 263. 41 JEx i
8 2—7 18. 4 322.28 X Ik 32 9—6 75.2 76.91 JEIX [k
9 3—2 13.3 330. 11 X Fk 33 11—7 50.5 27.91 JLIx i
10 3—3 37.2 132.72 HIX ok 34 13—1 53.8 126.6 JLIX Fk
11 3—4 17.5 262.05 X K 35 14—1 60.7 96. 65 JEIX FHaK
12 3—5 22.6 244.35 HX FFaK 36 14—2 30.7 330. 11 JeIxX Ik
13 3—7 7.92 598. 96 X K 37 15—1 78.17 86. 44 JLIX Ik
14 4—1 33.7 136. 81 B X Fok 38 15—3 33.2 296. 08 JLIX FK
15 4—3 48.7 106. 86 R X Hk 39 16—1 57.9 70.79 X FHaK
16 4—7 9.2 611.9 BIX JrKk 40 16—2 32.3 387.28 JeIx Wi
17 5—1 35.6 153. 14 X FK 41 16—3 57.3 115. 03 JEIX i
18 5—3 3.2 912. 06 M Ik 42 17—3 70.8 82.36 JEx i
19 6—2 54 159. 95 JEiX Ik 43 17—4 55.9 125.92 JEIX Fk
20 6—3 73.7 57.85 JEx FrK 44 18—2 69.8 59.22 JEiX K
21 6—4 66. 4 40.16 JEIx Fk 45 18—5 5.04 25. 86 JuIX K
22 6—6 40.5 211 JEiX w7k 46 K1 0.41 14592. 92 JLIX K
23 1 1.93 5349. 83 Jex 7K 47 K2 0.38 11053.59 Jex 7K
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Fig.2 Relationship between logging resistivity and chloride concentration
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Fig.3 Relationship between logging resistivity and chloride concentration after transformation
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Fig. 4 Inversion of resistivity profile by high density resistivity method
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Relationship between apparent resistivity and chloride ion concentration

in seawater intrusion areas: A case study of Qinhuangdao

SUN Jian-Hong, CHENG Li-Qun, ZHAO Wei-Feng, REN Gai-Juan,
SUN Guan-Shi, WANG Rui-Peng, PEI Ming-Xing

(No. 8 Geological Team, Hebei Bureau of Geology and Mineral Resources Exploration, Qinhuangdao

066000, China)

Abstract; This study mainly analyzes and summarizes the relationship between the apparent resistivity and chloride ion concentration in

the process of determining the seawater intrusion boundaries of suspected seawater intrusion areas in Qinhuangdao coastal areas using

results obtained by the high-density resistivity method. Firstly, this study conducted the statistical analysis of the corresponding rela-

tionship between apparent resistivity values obtained through resistivity logging in different geological zones and the chloride ion concen-

tration obtained from water samples collected from corresponding wells. Based on this, the correlation between them was obtained

through mathematical analysis, and then the corresponding linear relationship between them was determined. Finally, seawater intru-

sion areas in the study area were delineated using this relationship combined with the measurement results obtained by the high-density

resistivity method. The research process and the final linear relationship will provide experience and methodological guidance for the

follow-up work in similar regions.

Key words: seawater invasion; high-density resistivity method ; mathematical statistics; linear regression; Qinghuangdao

(AR ST H A RS



