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Subsurface Characterization using the Simultaneous Search
based Pilot Point Method (SSBM) in Various Data Applications

ABSTRACT

Pilot Point Method (PPM) is one of the popular methods to search hydraulic conductivities in the inverse method using groundwater
flow equations. In this study, the Simultaneous Search based Pilot Point Method (SSBM) was applied with diverse information (e.g.
hydraulic heads and/or tracer concentration) applications over previously developed sensitivity based Pilot Point Method (e.g.
D-optimality based Pilot Point Method: DBM). In the case of DBM, due to the minimized the variance size, tracer concentration can
be recognized as a tool to control the searching space of hydraulic conductivities. SSBM reduced the procedure of hydraulic
conductivity searching, though it produced more variance for exploring hydraulic conductivities. In addition, SSBM was dependent
on the initial hydraulic conductivity values for search finalized hydraulic conductivities. When tracer concentration was applied,
searching hydraulic conductivities was more preferable than only when hydraulic head was applied. Applications of various data for
searching hydraulic conductivities is recommended as a more efficient way.
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Fig. 1. Schematics of the Explanation of Pilot Point Method
Developed by De Marsily et al.(1984)
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values, ho and hc: observed and calculated hydraulic heads)

1
=)
2
0,
ofs
uf

) SR Ay gk BhE Aefshe Zlo] ohuEt
shebQl wkgo] Qi F2Ake] S5l of3h 24} Fi(tracer
concentration)2] W3} w3 13 BAEE Eq. (1) 2o)
Fasr

MINIMIZE obj 2 (1

i t

obs __ veal \2
Ciy Cn]
obs
Cii

Y5> L8 BT |

A7VA, W, 4 7FEAIS(Weighting coefficient)
B, O 2 A|BEESh 47 51 Observed
hydraulic head and tracer concentration)
pet, ol 28 2|39l 32494} 5 (Caleulated

hydraulic head and tracer concentration)

tlekst dolelE 83k SSBMHPHe] 287154 Floke 913
Jung et al.(2011)o] 7l D-optimalityS 7|9k 2 &= PPM
(D-optimality based Pilot Point Method: DBM)-&- 283}t
DBMHPH(Jung et al., 2011)-& 71&2] PPM HPHAH S+ 719
TR SAELE EAE A3 A4E e T
HAshe Fo75 AR)E 7L gtk DBME 28
Deoptimality= ¥t 13l FAEE 3] dhes] S35 A5
S TARE VY % B8 S glov] 2 FAs wske

e AR WA e F4E 4 ke s

Vol.39 No.5 October 2019 581



3.9

ES7Y A5 Aol 7PE 2Re e HASH= EAJo]
EKJung et al, 2011). Tl M| RIS E017] $lsiA
A TG 71eRETS 2831t Eq. (2). T 7%
A5 FAES] F57l el vIshdwat S T

VlsETe) 2Pk S A SlsERe) gel 75 % Hrk
= Eq. ¢} 22 35 o] GAS] Tl A4 HSlE =50k

X2 Hﬂl

Jm

3;

@

z'f7|gm_gp| > 0.75
gm

lgm —gpl
gm

obj 2=o0bj 2+

end

0 2 4 6 & 10

o0

: 24 A1) 718l (geometric mean of
observed hydraulic conductivities)

: 3 B4 718k (geometric mean of
calculated hydraulic conductivities)

3. 7188y

3.1 Bl B2

TPIERE olgste] FA AATME sl 2E
(SSBM)9ll thh vkt AR 2838 HAstolrt 7Pdnde
221919] 100 m X 100 me] Zz}E 7FAJ3 Q1= 700 m X 1000 m
wze] 2 hAlolek. o] tixle] AlekE SEe Hel =
Zegain] 248 2o 20 me} 15 me] PSS 7P| Yk

el

25

Semivariogram

i 7 3 4 5 5 706 § 1w
Distance of Points

Semivariogram
"

1 2 3 4 5 6 7 6 9 10

Distance of Points

01

j

0.06 o

Semivariogram

0.04

0.02

° O

o 1 2 3 4 5 6 7 8 9 10
Distance of Points

(c) Scenario 2
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