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Fig.1 The conceptual model of a stream recharging

into unconfined aquifer
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on the interface between the left stream

and the inter-stream area
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in a pumped well
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Fig. 4 Segment division and flow

velocities of the soil-well interface
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Fig.5 The equipotentials and flowlines of pumped
well with a seepage face in an unconfined aquifer for
which the overlying water table is assumed

to remain at a coant elevation
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Fig. 6 Math model flow rate of stable flow into

pumped well with a seepage face

in an unconfined aquifer
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The qualitative-semiquantitative analysis of the unconfined aquifer’s
recharging from stream at the initial stage and explanation

for presence of a seepage face in a pumped well
SUN Baoliang' , LIANG Junhong', CUI Weili', WU Yisong”, MA Guangzhi®
(1. College o f Resources and Civil Engineering  Northeast China University » Shenyang 110004 ,Chinas
2. Central South Research Institute of Metallurgical Geology » Yichang 443003, HubeiChinas
3. Northern Engineering and Technology Corporation , Metallurgical Corporation of China Ltd. .
Dalian 116600 Liaoning» China)

Abstract: We use hydraulic gradient method to analyze the initial unconfined aquifer’s recharging from
streams qualitatively-semiquantitatively thus provide a new visual angle for recharging process. Analysis
of the hydraulic gradient of initial recharging, the left stream interface is divided into two segments, the
vertical segment and the horizontal segment above and under the water table in the inter-stream area. The
hydraulic gradient of the points in the segment is maximum and equal. It is to right in the horizontal direc-
tion. The hydraulic gradient of the points in the vertical segment tends downward in the vertical direction
and it gets smaller upward. After a tiny period, the hydraulic gradients of any point become smaller, wa-
ters coming from adjacent points in the vertical segment collide, and the direction of the hydraulic gradient
is deflected to the right. The qualitative-semiquantitative analytical method can also be employed to ana-
lyze unconfined radial flow to a pumped well. Presence of a seepage face can be explained in the way: un-
der same hydraulic gradient and cross-sectional area, the flow velocity in big space of the well is much
greater than in the pore. The water level in the well rapidly declines thus a seepage face is developed. The
higher the seepage face is, the greater the rate of discharge into the well is.

Key Words: unconfined aquifer; recharge; hydraulic gradient; qualitative analysis; well; seepage-face



