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Abstract: With the frequent detection of emerging pollutants (EPs) at typical industrial sites, increasing attention has been directed
toward their migration and exposure behaviors within soil-groundwater systems. This study focuses on the urgent need for localized
construction of exposure assessment models in China. Drawing upon current practices in site management and simulation, it
identifies key obstacles in data acquisition, parameter applicability, and methodological integration. On this basis, the paper
systematically reviews existing contaminant transport models in both unsaturated and saturated zones, comparing their applicability
with respect to process representation, spatial scale, and coupling capacity. It further explores recent trends in model integration and
intelligent development, particularly the potential value of combining physics-based mechanisms with data-driven approaches. In
light of China’s complex geological and contamination conditions, the study proposes a technical pathway for advancing exposure
model development. It emphasizes the importance of standardized scenario construction, localization of environmental parameter
databases, and integrated platform development, aiming to enhance both the scientific robustness and practical applicability of
exposure simulations and to support the establishment of a risk management framework for emerging pollutants.
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Table I Commonly used models for contaminant transport and reactive processes in the unsaturated and saturated zone

O 4 R ak Mk ST LM B30k
At ST AR SR 2 L B A7 - RSB e F KRS B T 2 —
TOUGH AR s 20,67
pon  ORREE o s emma TP SIS T 75 R [20,67]
AL WA B TR R RERE ) B T OO R TOR SUR T R HE K R A6 BT, IR 5
UNSATCHEM-2D P 68-69
pon ORI e IEH [68-69]
O T 3 ¢ 1 K SRk 56 P T 2. 61 7 91 5 1D
At N SWAP ML 3T 50 K £ 50 25 SRR oK B 36
SWAP O B LI - AR - KRGS R 21,70-71
o RIEOIL BRI - HBE - RICRARE RS e o e ol 26 P ) B AR B S0 ]
SWAP J11 T4 1 MUK SR B AR (s
FT Richards J7 FE RN - SR - .
S Rty )z T K IR AL T KT R NIEE
g e AT BB EA L KRB PRI 5, 0y 0
- RN 25 53 A AR AL,
;jf Ijgl l v YL/ ? 6 ’7'?’}” -
MODFLOW+ HURFHE |, B A a5 | A B T PACRACR T B
MT3D " HIR %Y B " #i MT3DMS B E R BARFER P “MT3D” Z112  [35,67]
: T R RSB T A
MODFLOW- (I o MTSD TR A5 RUSIT WA G T AT RSB b
MT3DMS @ 7 B R U FH 7 S35 b A SRR o B
E E W X N 32 BRI A Visual MODFLOW
Wi SEAWAT Mgl ARG A2 BT X & K 2
I AL N R W RS T R R, ) X e
seawaT PR g iﬁi mg:i; ﬁgwymﬁﬁ AR, VA5 R VA 500 5 003 T K ER Ao (74-76)
- RO IR T M T s e 2. SEAWAT KR
K AR A B R 2 e
5 ‘7!5 \iﬁ% {E SSE He - ’j /‘“ti 4"1‘ I,EL; >
B R SAUNER . i, SIS S S B TSR
PEFLOW. R e 05 80 i B et oL AR FEFLOW SELPOR FAEW o ) o)
(2D/3D) i wn T s o ORI TR T RIS
= WA A R
P3RS S0 TR
- CHE LU B F1 5 R el T K 4 A 40 R R T 5 4
PHREEQC TSR I Tk - 8 - SRR SEHT A A T T e . O 0 4 2 R [42,78-79)
- 5 PHREEQC HE47 % 41 4 KT B Lol 3 F-HL 2 K 90 i
s
3D MR sy OIS RIATES SREA SN ESACRN, AR IR
7 TR oA ST A 1 PR

pasr S i%ﬁ;'iggﬁ;féﬁﬂﬁﬁﬁm*ﬁ]ii@iﬁﬁﬁii?ﬁiﬁiﬁ?ﬁiﬁigif o
- - R AR B

G F R BN RAE SR BT T R R ORI B RS
A B TSR R B RS TBURRR P S AR RS U . B S R A
YOS BRI o BT B EA E WEOURIX— SAFLE 2 BRI T i
WG (6 R 500 % RS MR SR LTI, Fo B A P62 Oy 2 S TR & E e
e R PSR G B LB AR A e R AT SRR AR O T ALRN I 7 LR 1 A
SR . TTHE ORI B i AN, SR — R R )2 2. S P
K 5 R SR 5 L B B TR 22 20 e

o AR 5 T T A R

3 BERSSREERGES 31 AR RS K R

B X M K 95 4T B LA 0 1 R LA R AR ELA
L BB 5 12 LA S B AT ks M T 98 A2y ) A SR v o A
WRLEB I T S B AT, I I bR B IAHEB 7AHIR 37 (0 R 2. 0
SRR — AR 27 B A SR T et L V30 1 A A T, A




2 34 JGUEE S5 R SN BTG A B e VA B (I SO A S T A AR 979

I W S s R A AE XL 7K 95 S 45 B AR R 28 i I Ry
A4 I, JE AR PE Y 1 2 PR SR AR AR 15 22 AR
I A ARM AT 5 5 KR — AR PR g

B2 i Tl by R A M R

Fig.2 Conceptual model of contaminant migration in a typical

industrial site
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