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A new method for estimating aquifer parameters from pumping-recovery
test data with linear impermeable boundary

GUO Jian-qing"?, LIYan', WANG Hong-sheng’, ZHOU Hong-fei'

(1. Xinjiang Institute of Ecology and Geography, Academia Sinica, Urumqi 830011, China;
2. Chang ‘@an University, Xi ‘an 710054, China)

Abstract: In order to determine aquifer parameters and the distance between observation well and imaginary well
from the observed drawdown data of both pumping and recovery stage of the test conducted in the aquifer with
linear impermeable boundary, a new method is proposed. For deriving the useful formula, the first three terms in
expansion series of the Theis’ well functions for describing the changes of two stages of pumping and recovery are
taken as simplified expresses of the well function respectively. With some suitable transformation, two linear equa-
tions for two stages are established, and the constants in these two equations are composed of the parameters to be
estimated, and the independent variables and dependent variables of these two linear equations are all the function
of the observed data in test. Hence, as soon as the test data are transformed into the data of independent variables
and dependent variables in these two linear equations, the linear constants may be calculated by the method of lin-
ear regression method, and, then according to values of linear constants, the aquifer parameters and the distance
between observation well and imaginary well can be estimated.Finally, an example is given to show in detail the
application procedure of the proposed method.

Key words: aquifer impermeable boundary pumping-recovery test simplification of well function parameter
estimation
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Fig.1 The location sketch map of wells with
impervious boundary
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Table 1 Initial data and intermediate computation data 3
t/min s/m VA t fmin  s/m Y X
60 0.307 —44.469 60 0.544  34.680 361.235
70 0.319 —53.803 70 0.535 40.181 403.883
80 0.333 -63.104 80 0.526  45.587 444.591 a.
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110 0.375 -91.116 120 0.477  64.395 593.251 b.
120 0.389 —-100.392 180 0.419  89.561 789.091 c. —_
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