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Abstract

To prevent the drying-out of streams and to make effective use of stream water and groundwater, it is
necessary to evaluate the impact of groundwater pumping on nearby streams. To this end, stream
depletion due to groundwater pumping should be investigated in terms of various hydraulic
characteristics of the aquifer and stream. This study used the Baalousha analytical solution, which
accounts for stream-stage variation over time, to analyze stream depletion due to groundwater
pumping for cases where the stream level decreases exponentially and recovers after the decrease. For
conditions such as an aquifer transmissivity of 10~100 m? d”!, storage coefficient 0.05~0.3, streambed
hydraulic conductance 0.1~1.0 m d”', stream-well distance 100~500 m, and stage recession coefficient
0.1~1.0 d”', the contribution of stream water (the dimensionless ratio of stream water reduction rate to
groundwater pumping rate) was analyzed in cases where stream level change was considered.
Considering the effect of stream-stage recession, the contribution of stream water is greatly reduced
and is less affected by the stream-depletion factor, which is a function of the stream-to-well distance
and hydraulic diffusivity. However, there is no significant difference in stream depletion under
constant- and variable-stage recovery after recession. These results indicate that stream level control
can distribute the relative impacts on stream water and aquifer storage during groundwater pumping.
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Fig. 1. Dimensionless stream depletion over time for constant and variable stages (Case 1).
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Zol= 202 EA I SDF7F200H TH 2101 4342710.191 749 5bd 4 7] of iei= 549 ’i3k7t gle o
9] 9F50%, A 35710.5%1 9= 2F90% BHE EASt] 347 57 Hetell wh) opd4-9] wate] ko &
olE= A oR BAL
(3) SFIARIZZFSDF < 100, sHdr2ldE/gdo] A > 5 m/d o2 s} tighe] 2|4 Ad do] & 2710
sl oFd 7| =5 ARt ATt s g o 2> 0.52 SPdohe 74 bS] WSkt gle wof] H]
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5 Al v|Ae s FAaskt 4= 93-S oJuljith
AEAN 0 2 453t opl o] 21 EAS Mg Aot of4 o] AR RE sh49] 28-S Bl Aok 4= Al 5t
A4 d 55 AR vl = did JF2 TAT 4 S & 4= et shdset AAIgh sbd QI A|ok=2] 54
o], & flalixle= Aok 7 - o8 IR R SpdS 7o F7 P} eyt ojof & Aok,
At At
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