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This paper presents an application of the 
double-porosity concept and the Cooper-Jacob 
straight-line approximation in an interpretation 
and analysis of recovery tests in fractured and 
karstified limestone in NW Vietnam. Based on 
the occurrence of two parallel straight lines in 
semi-log plots of drawdown vs. pumping time 
and residual drawdown vs. recovery time, a 
method was developed to calculate hydraulic 
properties of the fractures and the matrix 
blocks. Early-time drawdown is related to a 
water release from fracture storage while late-
time drawdown as a consequence of a release 
from both fractures and matrix blocks. Both 

media share a conductive property of the 
fractures. The drawdowns of early- and late 
times are described by the well-known Theis 
well flow equation, and under appropriate 
conditions can be approximated by the 
Cooper-Jacob approximation, resulting 
respectively two parallel straight lines. 
Relevant equations are derived for residual 
drawdown on the basis of the principle of 
superposition, which facilitate a curve-
matching method to calculate principal aquifer 
characteristics, such as recovery transmissivity 
and storativity. 

 
 


