


 

Figure 5c, the residual profile shows that the 
horizontal reflection at around 110ns represents the 
water level change. The horizontal reflection appears 
from x = 0 m (+ 3 m offset) to x = 23 m (+ 3 m offset). 
We estimate this distance represents the radius of 
influence of the well, that is, the drawdown can not be 
observed and the water table is 7.73m at this position. 
CMP analysis defined the water table at 8m at x=15m 
(+3m offset) when the well production was in the 
full-working condition. The electrical survey reveals 
the aquifer thickness to be 54m. The radius of the well 
No.10 (used as 1r ) is 0.2m. Combining the parameters 
obtained from GPR data with the hydrogeologic data, 
the hydraulic conductivity can be estimated by 
equation (4). The estimated hydraulic conductivities 
are 0.01cm/s, 0.0623cm/s and 0.131cm/s, the average 
is 0.068cm/s. 

Figure 6. A well in an unconfined aquifer. 

 
Discussion 

The model of the aquifer system used in this study 
to estimate the hydraulic properties combined the GPR 
data is an ideal model, not a realistic depiction. The 
major advantages of using this ideal model are that (a) 
the required inputs are simple, since the model does 
not require detailed information with hydrogeological 
structure; and (b) the formulation is easy to compute. 

 However, this model has some problems. First, 
because the model of the aquifer system is an ideal 
model, it is defined using the radially symmetric, 
horizontal, steady flow. But the correlation is weak 
between the ideal model and an actual aquifer system. 
This may account for some of the uncertainties in the 
results. Additionally, the radius of influence of the well 
was defined as 26 m, which means the water table 
depth at this position should be the same as in the well 
(7.73 m) in the steady-state condition. There are some 
possible explanations for why the water level change 
extended that far in Figure 5c: (1) the water level 
change was very small beyond that distance; (2) it 
might be visible beyond that distance but the length of 
the survey line limited it.  

Conclusions 

To further examine the potential applicability of 
GPR to hydrogeological applications, we performed 
GPR surveys by controlling the pumping operation. 
The GPR technique successfully yielded quantitative 

information about water level change, and the 
hydraulic properties could be estimated by combining 
GPR data and hydrogeologic data.  

The results of this study indicate that in this case 
useful information can be derived from the 
combination of the common-offset data and the CMP 
data. The groundwater level change could be 
quantitatively estimated by comparing the two sets of 
GPR data acquired under different conditions. The 
CMP data and velocity analysis provide information on 
locating the water table. A hydraulic model of the 
aquifer has been proposed in this study to relate the 
GPR data to hydraulic properties. Combining GPR 
data with hydraulic data, the estimation of hydraulic 
properties showed encouraging results. Quantitative 
information extracted from the GPR data made GPR a 
good tool for estimating the hydraulic properties of the 
aquifer.  
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