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Abstract; This paper took a chromium-contaminated site in the Yangtze River Delta region as the research
object, and constructed a site-scale model for pollution migration in soil and groundwater by HYDRUS-3D soft-
ware to accurately delineate the spatial scope of pollution in multiple dimensions. The study showed that Cr®*
was significantly enriched by adsorption in the vadose zone, but rapidly dispersed and migrated with groundwater

flow in the saturated zone, presenting strong heterogeneity in pollution dispersion across spatial directions. In the

vadose zone, pollution disappeared after X =950 cm, WO B 0 :2025-02-05 ; 18 1T H 8 : 2026 -04-27
the maximum pollution depth was Y =320 c¢m, and Ee W B: HRXE LB LIiF WS RYHAE
the maximum pollution extent was located at (2022YFC3702500) ; 1 T 7K 75 B4 i 5 6 5 207 0 TR BF 5 v

FEHCEE 4 BE BB H (GW202413) s VL7548 -3 5 3 T /K 75 4 B 45 T
FOFS 0 R IE 4 Y B H (ZY24008) 5 o 1 £ 5 R
K4 B E (2022M711397)

ter 8 days after the leakage, its measured concentra- HE B A (1991—) . B T 0 S . 15 2 T R 1
tion stabilized at 9.86 mg/L by day 38, 42 days  pgrgu, Bk RS L F KV R E B AL S 0T

the groundwater table at Z=200 cm, with an area of

631 232.4 c¢m’. The pollutant entered the groundwa-
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later, it entered the downstream surface water, with a maximum concentration of 2.25 mg/L, and entered

the sensitive receptor with a maximum impact area of 27 903. 5 cm”.

Key words: Chromium; Contaminated site; Soil and groundwater pollution; HYDRUS-3D software; Con-

ceptual model; Numerical simulation
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simulated values by the model

R ¥ 75 B R 22 % (RMSE ) 9 — 25 56 31k 45 7Y
Al EE R T A UL (1) ¢

(11)

i=1

A RMSE ¥ 07 iRAR 22 5n MRy, AU

1B 50, S SEH

2233 1HAA, 20 em 4k 3R B K #EFT 200 em
bR K R Cr® B BEADL(E 5 52 I B9 RMSE 3 4%
INLAY R 0,534 ¢m®/em® F1 0. 368 mg/L, i —
YR TBLLEE SR MR R . DL B A A SR A AL
AR RAF, TR, SO E AR, AT TSR
HEEALL I
3.2 BmuR 5%

i # A5 e 3 i HYDRUS-3D #{4 bk i
iz Bl S s B A A, 45 5 3 RO - -4 R K
RETIG RN EHETHE MR WK 3
(a)—(d) ], R T I5 MR B ER L EFE T
AT H

FH D 3 AT O, 78 A A, G F T o A i
YERI & A T B w5 AR BRAR , TAf A IX b K 0 30
WA BT G P oM . R N AV )
o

AR U T AR5 Gl W B2 AN W7 A AIG, {ELATS AR 23 %0 37 b 7 A
£ b 2 7K A7 AR R

h i 1 15 Gk 7 M M A R ) G o oS R 45
RO A AL, ATt — 4R AL 1 RSB ) T
G AR AN ) 25 6] 7 1] b i e A5 2R

By (A X J7 18] ) = 95 Qe Wy A A 1) B9 i
I T AR A 1, 75 G 7 M AT B R B ) T
YU FRAE 3 K (200 ecm ~ 600 cm ) , F-9 /)N (600 cm ~
2 000 cm) 5 Fe KI5 YL A Ry 120 824. 6 em”, HY L AE
X=600 cm &b ; fie K75 G PR 8 O 320 em, fif T4 7Y
FAMAE X =950 em DL A S0H 15 LT 2%, G
R KIS G B 3K B K, O 54 816.7 em”; [ B
TS BB IN1m) (Y I 1)) B ORIREE N 415 em), B
PRI5 YL A L 27 903.5 em® {5 I AL HE A A7 ) M
T

Drmy (A5 Y I700]) {5 Je e gk im) iy i
B T AR AT il T e KR Y 5 DDA AT
B 408 AH L TR ) B0 e TS e WA N ) LA HE
AR B8, S B YR ARG ) b BT HOR s
o] B2 [l ol 3 AR D T9 e g 2 R P
A 15 Y3 AL B R 9 1w 35 Gl i ARUR WK, B
K35 Ye T AN 315 668. 6 em®, T B L A AE 0 em ~
400 cm U [l N, B R TS IR S R ) — B,
320 cm,

He (o] (UF Z J51a) ) 35 Qe e 2 o) B A9 4 iR
FER P B R AR A v, AL 2% 0] T, 2 ) 75 %
MARSEIE (0 em ~ 200 em) , 9% J5 98/ (200 cm ~
500 em) ; e K TG Y B 631 232.9 em”, Y BLAE
Z=200 cm [ 4o oK T Ak B AR TG g A P A
0 em~320 em [ [FHl A, B K15 B I 5 B A
[@, % 320 ¢cm,

[, 1 7K A by 75 G 375 b 2 T i s 058 174 80Uk
A Bt I TR) A HERS | et DXCI0 ) v vk B Y G
Wy, 9 g AR YT R . FESR 20 K5 30 K
55 40 K 5 50 K5 Yt Bl 43 A ) 80 267. 8 em’ |
222 345.8 em® . 365 150.8 cm’, 509 567.5 cm’,
FE 60 K, #E A ML T K K TR 5 G R S
631 232. 4 om” , JF 4K S22 3 K 3L 1 4 1

4 &R 15 Gy 3 b ke 23T 5 S [ &5 )0
I 0 At o 1) ) 72 A A e, R0 AL A AR A
TP A5 Obs. 146 #0177 M R 7K 7K T Ak i itk T 53
Obs. 2 YL #1217k I 4% 77 6] 4 19 itk s 450 Obs. 3,
DA R A5 A0 f A ) 4 ik s 2 Obs. 4



38 H3

FE A G 2 R B B0 4 TS G 3 K TS e RRAE Bl B B LT Y

2026 4F 6 H

i 4 ar UL, 75 e g e A it e Je R 5 LR
A b I N A P B S e, RAAE 16 d I ik F
TR, 58 8 K, 15 WF B WAl
K T e R B I [ A AR S BT R B T AR
TE L AE 38 d b B AR IR A, e ORI ik E
9.86 mg/L fE M N /KIERS 1 F v, 75 Be W) ot i e

Pao [ (mg-L)
10.288

6.897

M 5214
3.508

H1.816
0.100
0

FRgk IR IR B IR A, e R e K2y 42 d i)
PR AR AT O 1) 3t KA o A BB ], 31k
Mo A KA Y B e B MR O 2,25 me/L, T (O
KB bR i) (GB/T 14848—2017) HL7E 1) G
IVERR{E (0. 1 mg/L) .

(b)20d

3 LB MTKRERTRYNEZHNTIBIHER

Fig. 3 Distribution of spatiotemporal dynamic migration of pollutants in soil-groundwater system
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Fig. 4 Changing trends of predicted values in

different spatial observation points over time
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