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Abstract: In order to discuss the future development trend of structural and unstructured dynamic grid
technology in the field of unsaturated-saturated groundwater numerical simulation, this paper summarizes
the research status of unsaturated-saturated coupled numerical simulation, introduces the principle of dy-
namic grid technology and the deformation method of moving boundary structure and unstructured grid,
summarizes the application status and shortcomings of dynamic grid technology in the unsaturated-saturat-
ed interface, and discusses the future development trend of related research. The review shows that both
structural dynamic grids and unstructured dynamic grids have their inherent advantages and disadvantages.,
and the combination of structural/unstructured hybrid grids and multiple dynamic boundary treatment
methods has important application value in the research of unsaturated-saturated coupling numerical simu-
lation. When simulating the change of phreatic surface, a variety of mesh deformation methods can be

combined. When the change of the position and shape of the phreatic surface is small, the spring method is
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used to update the mesh; When the position of the water table changes significantly but the shape changes

little, the overlapping structure dynamic grid technology or the overlay method is used to update the grid;

If the shape of the water table changes greatly, the grid reconstruction method is used to update the grid,

so as to more accurately simulate the change and movement of the unsaturated-saturated interface. Rele-

vant research provides scientific guidance for the coordinated prevention and control of unsaturated zone

soil and saturated zone groundwater of the site.

Key words: dynamic grid; unsaturated-saturated; soil; groundwater; numerical simulation; spring meth-

od; overlapping structure dynamic grid technolog; grid reconstruction method
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Table 1 Processing method of moving boundary of structured grid
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Table 2 Processing method of moving boundary of unstructured grid

i B

- 4R A T A DX A — A 0 KL 7R R
‘ B3 HAS BN OL T s & 2k i A T

i A (B AT LA PR IE 3 A Y ST A R
UE T IR

30350 R 3k R 2 6 R A ™
AT FEOTH A

g e T HOBE TR A LT OB R
" A R

TE— AN 8] 25 K L 3l i 5491 3 185 1 R0 A L X

b =1 0 (54

IR s R B 60 R 30 7 25 0 )
e VI 00 2 A R R
R LT UE

PO A BT ik TR B

T % 45 1 75 Rt A A A e e, B T S B
X B 2% 3 A8 BR AU

X A 4D 45 H BEAT R A (7] i T LA
il 5T L 1 A BT Y A X TR R A 5L
i AR A AT LAAS FIAR 45 i 4k 2

N3 I ) 5 B T

JSEFH G 1A P s B SR i N-S 7
Tt b A R ¥

T B A LR 2 Y
W A 5 5 B T 5 B 250
A A R A 7 AR F

2.3 MIEEFHAEEHA

XFF 0L T K RGN F S 26 HEA T BB AL LS, % F
A A AT A AE — i 0 1) I A ) 43 TR A A ) SR
FH = 2 ROA% ) 4, AR R0 1R S AR AT /Y B
55Ny Hh T K S AT K B B T AE B, 3 A A8 e
PRV 7K T A 057 B AS DB 728 Ak BRIV R0 A ) — 2 X A
FIVEE FIAHT 1) = 4 0 A% Bl =2 28 A, 723X A 3 7 v gl
A% f 1 AT DL 4R RS Y . B, AR Ab
PR 7K T X o B 1 L Te) RS L R B O R R SRS I
K& F B I 5 40 F 5 SR FH 1) 2% B Sk I S 45 4 )
W A% 2 A L At T i B A0
2.3.1 RMEREMHE

ORISR Y I A B i KR, T BE 4 B R
TRFRAE A PRSI, X IR B L 35 0 AR 4L
AP AETE B R B AR I 2 A 4 sl 4 0 9 A
B o . R BARE I — 1 MK 8 35 K iis #
BOE R E 5T MODFLOW i € 57 /9 . [F i ]
LI F AR A R R 4 5 MODFLOW #i &
CEE 1), AR 0 R 0 I 0 e B LR 1 B S Tl
T RUIR 625,

(D FETF WS FEH 2 UZF1 FF A5 MOD-

1 AR A5 MODFLOW B A H R R 4% 7R 7%
]Xé—][“]
Fig. 1  Grid diagram of unsaturated-simulation and

MODFLOW coupling model
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Fig. 2

flow movement and solute transport model
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