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Fig.1 The conceptual model of the response of

confined well-aquifer systems to barometric effect
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Fig.2 The relationship among the water level in well

h_(t), the water head k(r_,t) at the place

r =r, and the barometric fluctuation i (¢)
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The response of well-aquifer systems to barometric loading
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Water Resources and Environmental Science, China University of Geosciences ( Beijing) , Beijing 100083, China;
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Abstract;In this paper, we considered quantitatively the well storage effect on the barometric fluctuation-
induced water level fluctuation in a well screened in a single confined aquifer. The mathematical model for the
system is given, and an analytical solution to the model is derived. The quantitative dependency of the well
water level variation on the model parameters such as the well radius, the hydraulic diffusivity of the aquifer,
and the barometric fluctuation is discussed. It is found that for a fully-penetrating well in a common confined
aqwifer, when the well diameter is greater than 0. 1m, the storage of well has significant attenuating and
timetag effects on the well water level fluctuations induced by the barometric pressure fluctuations. The well
water level fluctuation becomes weak as the well radius increases and/or the aquifer’ s hydraulic diffusivity
decreases. When the well radius tends to infinity or the hydraulic diffusivity tends to zero, water level in well
will no longer fluctuate with barometric fluctuation. On the other hand, when the well radius tends to zero or
the hydraulic diffusivity tends to infinity, the water level in well will fluctuate with the barometric fluctuation in
an inverse phase (i.e., phase shift = 1), and the ratio of the well water level fluctuation amplitude to the
barometric fluctuation amplitude equals the barometric efficiency.

Key words: barometric fluctuation; groundwater micro-dynamics; well storage effect; well water level

fluctuations
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