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L
Nc+Nm

 
NeNmNcNL ��� (15)

Ne

NL

bi-section 9

S

2L NL

 

S=0
 

1
1m

0.1

=1.0E8 (1 15 )
6

9.87E-16m2 9.87E-14m2

1
5 6 1.95E-15m2

9.87E-14m2

 

2
1 4

8 12 A,B,C A C  
 
 
 
 
 
 
 

 
 

B  

1 2

30 2
60 5 12

1 Q(cm3/sec)
T(sec)

Q 2 20 100 200 (cm3/sec) 4 1
T 5 10 15 20 25 30 (sec) 6

4 6=24

(101325Pa)  

S 1.0E-1, 1.0E-2, 1.0E-3, 1.0E-4, 1.0E-5, 1.0E-6, 1.0E-7, 
1.0E-8, 0 9 S=0 

 

9.87E-14m2 300

9.87E-14m2φ =108 ( )

9.87E-14m2 φ =0.1 9.87E-16m2 φ =0.1( 6)

1
mA B C

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

141 2 3 4 5 6 7 8 9 10 11 12 13

15m

9.87E-14m2φ =108 ( )

9.87E-14m2 φ =0.1 9.87E-16m2 φ =0.1( 6)

1
mA B C

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

141 2 3 4 5 6 7 8 9 10 11 12 13

15m

 

－ 155 －

地下流動特性逆解析における適切な計測形態とスムージングパラメータの検討



NL

 
 
 
 
 
 
 
 
 
 
 
 
 

�
�

��
Nm

m
mm KKE

1
1010 loglog (16)

 m
K K

NL

216
Q=20(cm3/sec) T=5(sec)

S
S

S
S=1.0E-3

S=0
K7

Q,T,S

Q=20(cm3/sec) T=25(sec) S=1.0E-4

3.2.4

S
Q,T,S E

T (e)T=25
S 0 E

1.0E-3 1.0E-1 E
S

E S

S 1.0E-3 1.0E-2
1.0E-1

S=1.0E-1 K4,K7

K1

K4 K5 K6 K7

S E
S 1.0E-3

S=1.0E-2,1.0E-1
K5,K6 S=1.0E-4

S=1.0E-2, 1.0E-1 E
S=1.0E-2, 1.0E-1

S 1.0E-4

S=1.0E-4

Q,S NL

T Q=2
S

NL S=1.0E-3 NL=0
S

Q=2 3.2.3

E
S

S
NL 0

Q=2 Q=20 E
Q=2 NL

Q=20
S Q

Q
NL

NL

NL

NL

T=25 30 T=20

0 T 30 30+T

(sec)

Q

(c
m
3 /s
ec
)

600 T 30 30+T

(sec)

Q

(c
m
3 /s
ec
)

60

 

Q:2,20,100,200 
T:5,10,15,20,25,30

－ 156 －

増本・仲野



(Q , , )=20 T=5 S=1.0E-3  

(Q=20,T=5,S=1.0E-1) 
(Q=20,T=5,S=1.0E-2) 

(Q=20,T=5,S=1.0E-4) 

(Q=20,T=5,S=0) (Q=20,T=25,S=1.0E-1) 

－ 157 －

地下流動特性逆解析における適切な計測形態とスムージングパラメータの検討



(a)T=5 (b)T=10 (c)T=15 

(d)T=20 (e)T=25 (f)T=30 

Q,T,S E 

(a)T=5 (b)T=10 (c)T=15 

(d)T=20 (e)T=25 (f)T=30 

Q,T,S NL  

－ 158 －

増本・仲野



T

NL

1
NL E

Q=2 NL E

NL E
NL 0

E NL 1 E

NL

S

E NL

 

S NL

S
NL 0 S

NL

1) S
S

2) S S
0 NL 0

S
3)

NL NL

NL

4)

5) NL

  

 

 
NL  

－ 159 －

地下流動特性逆解析における適切な計測形態とスムージングパラメータの検討



1) Tosaka, H., Masumoto, K. & Kojima, K. : Hydropulse 
tomography for identifying 3-D permeability distribution. 
In: Proc. 4th Annual Int. Conf. on High Level Radioactive 
Waste Management, ASCE, pp.955-959, 1993. 

2) Masumoto, K. & Valle, M. : Confidence intervals of 
hydraulic properties estimated by highly efficient 
numerical inversion with pressure change rate matching. 
In: Int. Symp. 2000 on Groundwater (Proc. IAHR Symp., 
Omiya, Japan, May 2000), pp. 375-380, 2000.   

3) Masumoto, K. : Evaluation of the inverse modelling 
process for heterogeneous porous media through 
laboratory air injection tests. In: Calibration and 
Reliability in Groundwater Modelling: From Uncertainty 
to Decision Making (ed. by M. F. P. Bierkens, J. C. 
Gehrels & K. Kovar) (Proc. ModelCARE2005, Hague, 
The Netherlands), IAHS Publ. 304. IAHS Press, 
Wallingford, UK., pp. 73-79, 2005. 

4)

vol. 21 No.1 pp. 115-120 2003
5) Masumoto, K. : Credibility evaluation of numerically 

estimated heterogeneous hydraulic property by 
eigenvalues of Hessian of Lagrange function for 
constrained groundwater problem Calibration and 
Reliability in Groundwater Modeling : Credibility of 
Modeling, pp. 58-63, 2008

6) Sun, N.-Z. : Inverse Problems in Groundwater Modeling, 
Springer, New York., 1994.  

7)
Vol. 7, pp. 191-199, 

2004.  
8) Luenberger, D. G. : Linear and Non-Linear Programming. 

Addision-Wesley, UK., 1984. 
9) FORTRAN 77

1987

2010 7 9

－ 160 －

増本・仲野


	地下流動特性逆解析における適切な計測形態とスムージングパラメータの検討



