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Estimation of Contaminant Source
Parameters and Hydraulic Conductivity
Field by Assimilating Electrical
Resistance Tomography Data with
Iterative Local Updating Ensemble
Smoother Algorithm

ZHANG Ruicheng, ZHOU Nianging, JIANG Simin,

XIA Xuemin
(College of Civil Engineering, Tongji University, Shanghai 200092,
China)

Abstract: Based on the MT3DMS program, a numerical
model which characterized the migration of groundwater
contaminants was constructed. Iterative local updating
ensemble smoother (ILUES) algorithm is used as the data
assimilation method and Karhunen-Loeve (KL) expansion
was introduced to implement the principal component

analysis (PcA) dimensionality reduction of hydraulic
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conductivity field. The joint estimation of contaminant
source parameters and hydraulic conductivity field was
realized by assimilating measurement data of electrical
(ERT) and

observation data (concentration and hydraulic head). The

resistivity ~ tomography conventional
results show that the ILUES data assimilation method in
which ERT data are used as the observation has better
estimation efficiency and more accurate simulation
results. As for the -characterization of the site’ s
heterogeneous hydraulic conductivity field, the results
also demonstrate the obvious advantage of using ERT data
as the observation. In summary, the data assimilation
framework in which environmental geophysical data such
as ERT are used as the observation can effectively

improve the effect of parameter estimation.
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Fig.1 The framework of data assimilation based on
ILUES algorithm
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Fig.2 The conceptual model of contaminated site

1B A8 B9 X AR AE 3V AE s U5 %, 43 b i
H S\ S, S, (S, A SEBR B IG5 YR ) , 15 YL itk
AGIKIZH B HGREANR 1, i N A 1240 M
T (T 2) o ORI A5 P i SO 2 AR P b 7K
FIS T iz #4551 54 2] . BEALEE R Ry
200d , B35 B HCH 1040 130, H S AERT 6 /4~ 77 3]
PR A TS R, 5 YL R B WL 1, Fh IE AR
UL LE 2 43 (40 e M 7 A5 S O
Cope=Cina + Cya L (7
HH s Cn FARBAUA 5 Cope FPULIIAEL ; L R W75 7K
(HL10Y0) 58 Sk e A v v 0r 43 A () B L 25 o
R 2 R R BH R AR R TR 42 AT R
WA B —HEA, S LR 2, 3R T 104 ERT
LR , ERT I E A X R 2B 10% ., A TS
U 7 b O Btk 201 15 YR B33 R B AT
AT AT IR TR L RN 2, 4 i i R Ak
LI (K Sk S5 | HbBER Y FREHE (ERT %k
i) ok BRI SR, B 1 e 12 A UL
ME 29 =MAIE) Bk Sk Ae = [20, 30, 40, 50,



226 [l o K 2 2 MCH 9K BE 2% O

% 50 %

60, 70, 80] day (¥ FEAE A WLINAR ; 451 2 1L L =
[20, 40, 60, 801 d B ERT Wil #cdh /F Sy WL , 5
B EAR G B WL 2,

et as ] b SRR B 5 R BT R
I, 5385 2 8037 1) 4 S5 R 1 I ) o R A %
(BB g 20X 50=1 000 4 ) . 15 4k Hb T 7K 355 1] 15t
(AR ARG, — T ZEXHB8 R B TR
& H Karhunen-Loeve JEJF 1) )y Xt Hodk A 7Rk

InK(x,y)~InK(z,y) +25i\/r7i.s‘i(x,y) €9
=
A s &SRS AR R T A B BERLAL 7 Rl s (2, y)
SEFFAEAEMIRAIE PR A Ni S KL JEIFRYIUEL
R1 BHAMRSRREREELE

Tab.1 The reference true values of pollution sources

strength in different stress periods
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Fig.3 The inversion results of contaminant source strength
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Fig.4 The inversion results of hydraulic conductivity in Case 1
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