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Developing and assessing subsurface dam management model based on anomalous
solute transport and swarm intelligence

Inoue, Kazuya
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The subsurface dams have been playing a vital role of the stable water
supply by storing fresh groundwater in the upstream side of the cutoff wall and by preventing the
saltwater intrusion in the downstream side. A method for evaluating the soundness of the dam is
required for proper management. Here we investigated the relationship between the dam soundness and
the saltwater distribution in the reservoir through experimental and numerical studies. Also,
anomalous solute transport phenomena were investigated through a geostatistical analysis for the
upscaled models with the spatial correlation scale. Besides the experimental approach, swarm-based
algorithms, which are inspired by forming flocks and swarms, were applied to identify the solute
transport parameters using cuckoo search algorithm and gley wolf optimizer. We found that in the
site hydraulic conductivity decreases with the elevation, and estimated parameters varied according
to an individual observation hole.



Swarm Intelligence



100 cm 100 cm 3 cm
1.5 mm 6
6 mm
7.5cm
0.42
18
4
3.5%
Brilliant Blue FCF
3
RGB 0 255
256
3300mx 1700m
3
30
1000
3
3
0.45 m
NaCl
NaCl 0.743 mg/cm?
NaCl Im
174
180
EL. 8.0 ~ -1.0 m Im EC EL. -3.5 m
10 EC
Im
EL. -3.5 m
10



z(cm)

z (cm)

0

CKA
19

Case o Experiment : #; = 30 min Case B Experiment : 7: = 30 min

Free surface

Cutoff wall

Aquifer

0 10 20 30 40 50 60 70 80 90

x (cm)

Case o0 SEAWAT : ;= 30 min

0 10 20 30 40 50

x (cm)

60 70 80 90

Case B SEAWAT : £ = 30 min

70
60
50
40
30
20
10

0 10 20 30 40 50 60 70 80 90

x (cm)

0 10 20 30 40 50 60 70 80 90

x (cm)

(a) xg=8.0cm

"\ Solute plume |

|

20 40 60 80 100 120 140 160

x (cm)
(¢) xg=48 cm
-
"“\ Solute piume
I e T S o
40 60 80 100 120 140 160
x (cm)
1
2
GWO
CKA

Case v Experiment : #; = 30 min

3.0
25
2.0
1.5
1.0
0.5
)0

(%
0 10 20 30 40 50 60 70 80 90

x (cm)
Case y SEAWAT : t; = 30 min

0
(%)
0 10 20 30 40 50 60 70 80 90

x (cm)

GWO



10
10

3 CKA GWO

1000 1500 2000 2500 3000

x (m)

1000 1500 2000 2500 3000

x (m)

0.202
cm/s 0.0480 cm/s

Elevation (m)

o
L K 4

-8 L 2 —
0.01 0.1 1

5 Hydraulic conductivity, K (cm/s)

®) D,

Elevation (m)

-8 A ‘ A
1 10

Longitudinal dispersion coefficient, D; (X 1073 cm2/s)




10 10 0 6

Kurasawa Tomoki Takahashi Yoshitaro Suzuki Mariko Inoue Kazuya 234
Laboratory Flushing Tests of Dissolved Contaminants in Heterogeneous Porous Media with Low- 2023
Conductivity Zones
Water, Air, &amp; Soil Pollution -

DOl
10.1007/s11270-023-06236-5
Kurasawa Tomoki Takahashi Yoshitaro Suzuki Mariko Inoue Kazuya 81
Truncation effect on estimation of transport parameters for slug-injection tracer tests 2022
Environmental Earth Sciences -

DOl
10.1007/s12665-022-10309-9
INOUE Kazuya KAWADA Ayumi SUZUKI Mariko 77
SWARM INTELLIGENCE APPROACH TO ESTIMATE HYDRAULIC CONDUCTIVITY IN SUBSURFACE DAM AND ITS 2021
APPLICATION TO POLLUTION RISK BY NITRATE
Journal of Japan Society of Civil Engineers, Ser. A2 (Applied Mechanics (AM)) 1_13 1_24

DOl
10.2208/jscejam.77.2_1_13

76
2020
B1 307 312

DOl




Kurasawa Tomoki Suzuki Mariko Inoue Kazuya

14

Experimental assessment of solute dispersion in stratified porous media 2020
Hydrological Research Letters 123 129
DOI
10.3178/hr1.14.123
KURASAWA Tomoki SUZUKI Mariko [INOUE Kazuya 76
RELATIONSHIP BETWEEN SPATIAL DISTRIBUTION CHARACTERISTIC OF HYDRAULIC CONDUCTIVITY AND SOLUTE 2020
DISPERSION FOR UPSCALED STRATIFIED POROUS FORMATIONS
Journal of Japan Society of Civil Engineers, Ser. A2 (Applied Mechanics (AM)) 1_45 1_56
DOI
10.2208/jscejam.76.2_1_45
75(2)
2019
A2( ) 93-104
DOI
75(4)
2019
B1 1213-1218

DOl




1
2019
9 337-342
DOl
1
2019
9 337-342
DOl
27 0 4

Tomoki Kurasawa, Mariko Suzuki and Kazuya Inoue

Truncation Effect on Transport Parameter Estimation for Slug Tracer Test in a Porous Medium

31st International Offshore and Polar Engineering Conference

2021

Kansai Geo-Symposium 2021

2021




Kansai Geo-Symposium 2021

2021

2021

2021

29

2021

29

2021




2021

2021

2021

2021

2021

2021

2021

2021




Ayumi Kawada, Mariko Suzuki and Kazuya Inoue

Swarm intelligence for identifying groundwater contamination source

3rd International Conference on Computational Engineering and Science for Safety and Environmental Problems

2020

Kazuya Inoue and Mariko Suzuki

Prediction of dam leakage using machine learning

Seventh Asian-Pacific Symposium on Structural Reliability and Its Applications

2020

Tomoki Kurasawa, Mariko Suzuki and Kazuya Inoue

Effects of truncation on transport parameters estimated from spatial and temporal moments in homogeneous porous media

Seventh Asian-Pacific Symposium on Structural Reliability and Its Applications

2020

Kansai Geo-Symposium 2020

2020




23

2020

Fick

77

2020

77

2020

2020

2020




2020

2020

2020

2020

Fick

2020

2020

2020

2020




76

2019

76

2019

27

2019

2019

2019




2019

2019

(Suzuki Mariko)

(50756658)

(14501)




