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Study on the enrichment characteristics of the geothermal water in
typical layered thermal reservoir

—Taking the east flank of Guanyinxia anticline as an example
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Abstract; The Guanyinxia anticline is a typical layered thermal reservoir, and 11 geothermal wells have
been successfully implemented in its southeast flank. Using comparative study, correlation analysis and
other methods to analyze the data of these wells, we research the enrichment characteristics of the
geothermal water in typical layered thermal reservoir. The results show the larger the thermal reservoir
buried depth is, the weaker the karst development and the poorer the geothermal water is. While, the
larger the thermal reservoir buried depth is, the better the heat insulation performance of the thermal
reservoir and the higher the temperature of hot water is. The thicker the layered thermal reservoir is, the

stronger the karst development and the richer the geothermal water is. While, the thicker the thermal
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reservoir and the stronger the karst fissure’ s development is, the lower the temperature of hot water
is. The layered thermal reservoir with gradually changed occurrence is relatively rich, and the average water
yield of the geothermal wells is 2 136.75 m®/d, while the layered thermal reservoir with rapidly changed
occurrence is relatively poor, and the average water yield of the geothermal wells is 584.93 m®/d.

Keywords: layered thermal reservoir; the Guanyinxia anticline; the depth of thermal reservoir; the

enrichment characteristics of geothermal water
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Fig.1 Schematic diagram of layered thermal reservoir structure in the east flank of Guanyinxia anticline
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Fig. 2 Schematic diagram of geothermal water recharge-flow-discharge in Guanyinxia anticline
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Table 1 List of geothermal wells in the east flank in Guanyin anticline
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AU % X A ZK1 325.8 Jos? T,j! 2 296.68 737.00 63.5
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Table 2 List of thermal reservoir, aquifer parameters, water pressure, water temperature and flow in the

east flank of Guanyinxia anticline
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L ZK3 1840.0 2 376.74  536.74 3 116 2 189.00 0.620 59.0
#W ZK1 1980.8 2296.80  316.00 7 64 737.00 1.330 63.5
W ZK1-1 1968.0 2 388.00 420.00 3 44 508.03 0.470 63.0
it 5% G2 A i 782.0 1 300.00  518.00 3 106 1827.36 0.720 44.0
7K K A% [l 1624.0 2 066.00  442.00 3 118 509.76 —0.160 49.0
oz 5 8 17651 1910.20  145.00 3 68 2 484.00 2.800 57.0
B} 25 1308.0 1718.00 410.00 4 161 6 023.81 2.270 54.0
He 1414.0 1753.00 452.00 3 69 1 249.20 0.580 50.0
Fr& 1775.0 2336.00 552.00 3 74 1 244.80 —0.035 57.0
B g 1776.0 2539.00 763.00 3 45 1529.28 —0.166 62.0
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Table 3 Correlation coefficient matrix of thermal reservoir, aquifer parameter and water pressure,

water temperature and flow in the east flank of Guanyinxia anticline
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TR 34 % 1.000
JUE A 0.906 1.000
Pl B —0.121 0.300 1.000
FKIZE 0.266 0.126 —0.328 1.000
TKZEE  —0.512 —0.494 —0.068 —0.036 1.000
JK & —0.376 —0.393 —0.125 —0.010 0.696 1.000
K 0.877 0.852 0.004 0.385 —0.524 —0.144 1.000

7K —0.320 —0.427 —0.380 —0.212 0.405 —0.030  —0.525 1.000
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Table 4 Comparison of borehole thermal reserves dip variation and flow in the east flank of

Guanyinxia anticline
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