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Table 1 Classification of karst groundwater system in the research area
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Table 2  Resistivity distribution of underground water strata in the research area
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Fig. 1

Distribution of drills in the research area
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Table 3  Electrode spacing of induced polarization method
P HEHRIEAB2/m  MEABEMN2/m EERBKm P BRREEAB2/m  MEEEEMN2/m R E R EK/m
01 2.5 0.83 10.5 10 50 16.67 209.5
02 3.5 1.17 14.7 11 65 21.67 272.4
03 5.0 1.67 21.0 12 80 26.67 3352
04 7.0 2.33 29.3 13 100 33.33 419.0
05 10.0 3.33 41.9 14 130 43.33 544.7
06 14.0 4.67 58.7 15 170 56.67 712.3
07 20.0 6.67 83.8 16 220 73.33 922.0
08 28.0 9.33 117.3 17 280 93.33 1173.0
09 38.0 12.67 159.2 18 350 116.67 1467.0
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Fig. 2 Unit water inflow and influence factors
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Fig. 3 Relationships between electrical parameters and aquifers media structures
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Fig. 4 Relationships between electrical parameters and water-bearing formations
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Fig. 5 Relationships between electrical parameters and groundwater systems
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Water abundance of karst fissure water and its electrical properties in north
Taihang Mountains: A case study of mountainous area in the west of Baoding

LU Fang, LUO Xuan, HU Wenguang, YU Lei
( Center for Hydrogeology and Environmental Geology , China Geological Survey, Baoding, Hebei 071051, China )

Abstract In north Taihang Mountains, there are mainly located the karst fissure groundwater systems of Juma river,
of Puhe river-Caohe river and of Jiehe river-Tanghe river. The water-bearing formation of carbonatite karst fissure in
the research area can be divided into the Ordovician and the Jixian water-bearing formations. The Ordovician water-
bearing formation is mainly developed with chert zebra dolomite and limestone with holes, solution cracks and fissures
and groundwater concentration zones. The Jixian water-bearing formation is made up of chert zebra dolomite with
fissures, where water abundance is good. The aquifer medium structures in the research area are divided into corrosion
pore type, fault type, fold type and water blocking type of rock mass. Zijingguan fault is a normal fault with relatively
fragmented hanging wall. The fissures of dolomite and limestone are developed in the fracture zone with good water
abundance. To determine the spatial variation of water abundance of karst fissure water in the northern Taihang
Mountains and the electrical characteristics of fissure water, karst fissure water in the northern Taihang Mountains was
taken as research object and the data of unit water inflow of 39 boreholes was obtained by pumping tests.

According to the characteristic of karst fissure water i.e., obvious induced polarization response, four electrical
parameters —resistivity, polarizability, half damping time and deviation degree —were acquired by induced
polarization method. Statistical analyses and box-whisker plots were processed by Grapher software. The distribution
characteristics of four electrical parameters were studied. The relationships between electrical parameters and water
abundance of karst fissure water in different aquifer medium structures, water-bearing formations and groundwater
systems were analyzed. Interfering factors of water abundance of karst fissure water in the research area and its
electrical response characteristics were discussed. The range delineated by lower box (25%) and upper box (75%) of
unit water inflow or electrical parameters reflects the dispersion degree of 50% of the data in the central range, which
is indicative of various types of karst fissure water in the research area. Results showed that the structure of aquifer
media was arranged in the order of corrosion pore type—fault type—fold type—water blocking type of rock mass. In
this sequence, the distribution range of half aging value decreases in turn, while the distribution range of deviation
value increases correspondingly. It is difficult to distinguish the four types of aquifer medium structures by resistivity
and polarizability. Water-bearing formations of the Ordovician system and the Jixianian system could be identified
effectively with resistivity, polarizability, half damping time and deviation degree. It was hard to identify groundwater
system types among the Juma river, the Jiehe river-Tanghe river and the Puhe river-Caohe river just by the use of
polarizability, half damping time and deviation degree. Water abundance in the Ordovician system is better than its
value in the Jixianian system. The best water abundance was found in corrosion pore type, followed by fault type, fold

type, and water blocking type of rock mass in sequence.

Key words karst fissure water, unit water inflow, electrical parameter, aquifer medium structure, water-bearing

formation, groundwater system, water abundance
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