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thods for the shallow water equations with irregular geometry and a non-flat bottom topogra-
phy, which maintain the still water steady state exactly. To achieve the well-balanced property,
we propose the well-balanced numerical fluxes, and construct a novel source term approxima-
tion by decomposing the numerical solutions into two parts based on decomposition algorithm,
and resolving the approximation to the source term into two parts accordingly. Moreover, a
simple positivity-preserving limiter is introduced in one dimension and then extended to two
dimensions to provide efficient and robust simulations near the wetting and drying fronts. Ex-
tensive one and two dimensional simulations also indicate that the resulting schemes enjoy the
ability to accurately capture small perturbations to the lake at rest steady state, maintain the
non-negativity of the water height, and keep the genuine high order accuracy for smooth solu-
tions at the same time.
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Figure 1. The numerical and exact solutions of the first Riemann problem at different time with 200 cells in Section 3.1: left:
the water height h; right: the discharge hu

1. %8 3.1 759 200 MHIEEYE — R 2 BRI T R B A BUE BRI THIEKS h ()FKERNE hu (B)

DOI: 10.12677/aam.2023.128367 3737 I3RS


https://doi.org/10.12677/aam.2023.128367

Bk FeAREAN TR RATA AR (R IE RE

hu(x,0)=0 and u(x,O)z{O

10

o 1M S B J9[—300, 300], #IHASEAt N
if x<0,
otherwise.

FEM K BB 10, AT X o 1% i B AT A T AE[59] 4k B o AT ERATT i1 i £ 1E
THEWE TRA R, ZI7EBA R A L S A 200 NEST T, t=4,8,12 I ZI A 0
1 s . BATEAEZ LB P2 hl ARSI, DUEREAT FLB. BATRT LU SR 2, BofE 45 RAR L 3t s e
R

3.2. ke
Sampson % A\ [60]4f 3t 17 FL A i R Jes s 2 1) — 43R KB RE IO Ak o IX N 3RAT T (R BB A S it
T MREF RIS . XA CAE[61] T B AT BRI K BT R o SRATIHUIA) LR -

20 - T
i :’ o numerical :
1 analytical
Il ] bottom :
. 15 %
& ¢
2 i f
g /
S L ! 3
B 10 [ —— ,
= !
Q
£ [
3
w
5 -
0 [ s 3 1 4 1 s s |
-4000 -2000 0 2000 4000
X
20— -
R o numerical $
i analytical I
i i: bottom $
15 | C% gﬂ
€ I % ;
] r:q g
g J
il P §
S1nk R S §
[T
Q
&L
S
(%]
51
0_ M P s~ O 90 O S TR
-4000 -2000 0 2000 4000
X

20 T 7
L % ) 7
. o numerical .
L % analytical &
i % bottom £
’ o
15 !
- [} &
5 } /
£ % &
o L 5
o] [}
% d
_— I [} &£
[] g r
> 10 % o
Kt %
8 + % KFQ'
€} % '
%
a B "fl‘_,l &
sk .
B &
ol—t . . 1 1 L P
-4000 -2000 0 2000 4000
X
20 T 1
9 P
8 ) g
L % ° numerical b
\ 5, analytical ¢
I \ bottom g
g
15r
£ %, §
o | g L
= Y g
8 B "‘::, ¢
— ol o) ﬂn
[3] B 2
— % ]
E" 10 uE:. n';
I} I s ]
¢ . §
Y “H'h &
5 i u, ;f
0 s %, F,
5F o
0 Y TSN N T SN N T, O [l NN N N NN N (N1 L |
-4000 -2000 0 2000 4000
X

Figure 2. The water surface level in the parabolic bowl problem at different time in Section 3.2: top left: t = 1000; top right:

t = 2000; bottom left: t = 3000; bottom right: t = 4000
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