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Estimation of Hydrogeological Parameters for Representative Aquifers in Jianghan Plain
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Abstract: Hydrogeological parameter inversion is very important for the analysis, numerical simulation and forecast, utilization
and protection of regional groundwater resource evaluation. However, the relevant researches of Janhan plain are not enough.
The Yanglinwei map and the Luxikou map of the Jianghan plain 1 : 50 000 hydrogeology survey projects were completed in
2015. The widely distributed boreholes had provided reliable information for exploring the local hydrogeological conditions. In
this study. pumping test was conducted in three representative boreholes and packer test was conducted in one representative
borehole. The software Aquifer Test associated with Theis model and Cooper &. Jacob model were used to estimate the aquifer
parameters associated with the transient pumping test data. In addition, the Dupuit model was also used to calculate the aquifer
parameters with the quasi steady-state pumping test data. Finally. the feasibility and advantages of different methods proposed
in this study are also thoroughly discussed. The results show that the hydraulic conductivity of the shallow aquifer in Yanglin-
wei is 0.075 m/d and the corresponding storage coefficient is 5.8 X10 . The hydraulic conductivity and the storage coefficient
of the deep aquifer are 9.89 m/d and 2.3X10 °. The hydraulic conductivity and the storage coefficient of the shallow aquifer in
Luxikou are 1.26 m/d and 1.1 X10 "', The average hydraulic conductivity of the fractured rocks is 0.012 m/d. It was also found
that for a pumping test without an observation well, the selected drawdown data inside the well can also be used to estimate the
aquifer parameters and the results are reliable.
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Fig.1 Locations of the boreholes in Jianghan plain
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Table 1 The information of the boreholes in Yanglinwei and Luxikou Town

Hiflgw 5 o8& FLA% Cem) LR (m) IEKE (m) K EAENE
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Table 2 Details of the pumping tests
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15 L 1)

MR & (m® /) BEE(m? /) R KER(m)

YLWO1 8:00 11+ 30
YLWO02 10+ 15 13+ 50
LXKO02 9:00 1152

984.0 984.0 5.50
213.0 122.4 23.50
285.0 201.6 19.10
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Table 3 Parameters calculated by Dupuit method

Ll fFEr (em) FEQm'/d) HAEEE M(m) FEEs,(m) ¥R R(m) BBEREK(m/d
YLWO1 16.5 984.0 22.00 5.3 164.82 8.98
YLWO02 8.0 122.4 44.35 23.5 84.73 0.13
LXKO02 9.0 201.6 17.00 19.1 94.47 1.93
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Fig.2 Result of the type curve matching method and the straight line method
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Fig.3 The P-Q curve of packer test
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Table 4 Estimated aquifer parameters with the transient pumping test data
o o 1T 400 5 LA 4
L5 WEKER(m) - - - : - - K F¥E(m/d S FH
. BERBMK(m/dD FHEHKES BERHEKm/d)  #WEAKES
YLWO1 138.00~160.00 9.90 4.55X10°° 11.72 2.40X10°6 10.810 2.3X10°°
YLWO02 20.20~64.55 0.03 3.83X10 2 0.02 7.77X102 0.025 5.8X10°?
LLXKO02 19.40~36.40 0.48 1.09X10° 0.15 1.08X10 ! 0.580 1.1X10°!
*5 EBRSERBITEAE
Table 5 Results of rock permeability
JEJI B BE(MPa) it (L/min) B JE (m) B (mD) BERE K(m/d)
0.3 2.37 5.0 0.0227 0.014
0.6 3.85 5.0 0.0183 0.012
1.0 6.36 5.0 0.0182 0.011
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