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ABSTRACT

In this study, the applicability of the geostatistical evolution strategy as an inverse analysis method of estimating hydraulic
properties of small-scale basin was tested. The geostatistical evolution strategy is a type of data assimilation method that
can effectively estimate aquifer hydraulic conductivity by combining a global optimization model of the evolution strategy
and a local optimization model of the ensemble Kalman filtering. In the applicability test, the geometry, hydraulic
boundary conditions, and the distribution of groundwater monitoring wells of Hanlim-Eup were employed. On the other
hand, a synthetic hydraulic conductivity distribution was generated and used as the reference property for ease of
estimation quality assessment. In the estimations, two different cases were tested where, in Case I, both groundwater levels
and hydraulic conductivity measurements were assumed to be available, and only the groundwater levels were available,
in Case II. In both cases, the reference and estimated hydraulic conductivity fields were found to show reasonable
similarity, even though the prior information for estimation was not accurate. The ability to estimate hydraulic conductivity
without accurate prior information suggests that this method can be used effectively to estimate mathematical properties in
real-world cases, many of which little prior information is available for the aquifer conditions.
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Fig. 1. Study area (Hanlim-eup, Jeju, South Korea) and location of groundwater monitoring wells.

J. Soil Groundwater Environ. Vol. 25(4), p. 87~97, 2020



90

2. EH|Ql X2 L TR FEHER
FAEA g 2d =HQe 16 km x 16 kme] HH-S
ZHAH, 100 x 100 AR} <J3] 2EE0c). wep, &
Aol 7)4== 100000]2. Z+ AL 0.0256 km?e] HZE-E
zreth F Ao g 5 sHe 990 e Axke
3434700}, . ATelxe ARl Rt USGSY
A fs BAF 2= MODFLOW—2005(Harbaugh
20055 Ao, & st el
7ZAAIZZ(i.e., Basic Package®] IBOUND %h)S 7A3KA
). #9402 =Y Tl A el FLH 100
me] FAE Ad & /e FoZ o]FojA var 7MY

| = Krwl
[

Z_'
SF
T

EE

w2 gt
8 9 el skm T2l B RS W 2km
2 A7gsldem, H3kE(unconditional) Wae] &S A
AleHTt. g AzESole] o3 AW BES Ht 0
Al 4 19 A el 7Pk, dRkRel e
=% E¥7} log-normal B¥E w2t 54 1H3N

AR gl Aegrs ot FERER s ARkt
ot o7IA, 21 gk TR Pughke 22 1
Zla BAke 152 2A%I9eH, ol oF 7.4 m/day
T FEdER afgeitt. 2euy A4 2dE G,
s 724 ez sPgsils 749 Bad ik
Z3ZF 1.89 2 1.802 ARG 2dy 99 O FHA

32
_EL

[e]

St mebA, —‘é 7ol Ak s BAks 22kl B 3 HY 20 sedsse 229 53009, ol 0.1
Afele] 4t ARl Fedlaelth. Teu, B 207.3 miday RIS SiERit). wiikESat HW
ket tias Cf/ﬂ«l A BEAE 7R B, 0 Al A Bl A 2 0.002 B 2% 1070 mo

2] 2]9]
5 &4 AR Meld 4 glov] AnHoz S
AR W 5 SIF AU AR s
A A oo 2 7HE AT
BN S
S $ElMe 2 7FAIE BAZ TR (sequential Gaussian
simulation, SGSIM)°] ©]&% %21, GSLIB(Deutsch
and Journel, 1992) X ES|oJ7} o] 8=}, g =l
& Sgte) B BRI} LA maAlsg UE

the 7Mgsll FARR R &34 gk Adeh, ol

o] e 7RIgaL 7= i

Ao
23. 25 YtoIx}
APEA ASHE SRS olg FULE FHE

HOH*T:‘ HNZ K (core information)= Z} T4
HoAR A1 AIAIE A=27F Basict o $Iskd 9
A deE FRE E= 2l MODFLOW-2005¢
Hegsie] ZF #3578 fRlelA e ks Askee] AlAIE A
HZ o] &3t F71Q1 K (auxiliary information)=

227 (kriging) 71Ho] oI, BUA ARAle] A% 2 BERIN AR ZAE Bl ol SR
20 40 140 150
% 140f %
5 ) .
30 . 120 130
= Wk, oo o x \\: = & YN 120f % A
TR S, o] 2000 Yy 100} . ¥y 110 Y
e - L% 3 b
_— 5P \\\ hag
4 A \j"\ 100% %‘:\
@ F 3
- 0 10 80 90
1 20 40 60 80 I 20 40 60 80 I 20 40 60 80 1 20 40 60 80
"]
-
s
_g 200 210 - 150
&%
g "\:\ 220 ;\vv 200p L% 140f s
S 180 \ ’ \ \ 190 A N 130f %%
= v E:E W N 180} % ¥ N 0] ¥\
] d 201 %, ny
160 ’\ % “\ %“a AY 5 \\ N L
i 180} © 17or . “ 3 110} - ; \
A Y
140 & 160} % 100
F i3

1

20 40 60 B8O

60
1

20 40 60 80

150
1

20 40 60 80

Time (day)

90

1 20 40 60 80

Fig. 2. Groundwater levels monitored in the monitoring wells in Fig. 1. The monitoring wells in the order of the upper left to the lower
right are JDHanlim1, JDHyeopjae, JIMMyeongwol, JDPanpo2, JRGeumak1, JRGeumak?2, JIWonjongjang, and JDHanlim2, respectively.
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