35 1 Vol. 35 No. 1
2017 3 JOURNAL OF MARINE SCIENCES Mar., 2017

, ; .FvCoM (1. ,2017,35(1) :33-40, doi: 10.
3969/j. issn. 1001-909X. 2017. 01. 004.
CHENG Wen-long, PAN Cun-hong, WU Xiu-guang. Processing on key parameter in FVCOM and its application on tidal bore
simulation[ J ]. Journal of Marine Sciences,2017,35(1):33-40, doi:10. 3969/j. issn. 1001-909X. 2017. 01. 004.

FVCOM

1,2 *1.,2 1,2
’ ’
(1. , 310020;2. ; 310016)
s FVCOM
o Manning s \ 0. 000 2~

0.002 9 ; 1X107" m?/s., .

;FVCOM H H H

:TV131.2 ‘A :1001-909X(2017)01-0033-08

Doi: 10. 3969/j. issn. 1001-909X. 2017. 01. 004

; Liod Fluent .
0
VOF s
’ D) H (1 FVC()M
’ ) ’ .
[1]
b o b
b A} A} b o
) FVCOM ,
b o b
10a .
2 ZHOU et
. . 1 FVCOM
al HUI et al
“ ” s 1.1 FVYCOM
L , FVCOM
SIMON et al™ LES s s \
[12-13]
b b
:2016-02-25 :2017-01-05
(51379190) ; (201001072) 3
(2016F50018) (2012F20031) (2016C33095)
(1981—), s s . E-mail:chengwl@zjwater. gov. cn

* : (1963—), s N . E-mail: panch@zjwater. gov. cn



FVCOM

e 34 - 35 1
Mellor-Yamada 2. 5 s o o
31;;12 +913§q2 +r7137;q2 +93)Z2 _ % %<K 7;{7 >+ ,532 N 25 785 ) m’la 580 .
DF,+2D(P,+ P, —e¢) @D) .
ot ‘ oy % i g . FVCOM
DF, + DIE, (P, + P, — i) 2) Mellor-Yamada 2. 5 o ‘
:D \ Ty o . q ’ ’
/ K, s > 0.1 s,
P P, 1.0 s,
e W
JE, .F, F, , 2010
N Y UNT W 1 °
7 ] ° b BEE TR o
FVCOM
, PETSC .,
) ( ) , CFL
, ; ( )
: CFL . U
RAKRM
o ,FVCOM
) o . 1
, FVCOM Fig. 1 Outline of Qiantang Estuary and distribution of
° stations
1.2
2010 10 9 17 2 FVCOM
o 3
5 ., ADCP )
6 , 3 o FVCOM
: 3 C . 1 , )
R ( 2~3 km) 1 ) .
( 3~4 km ) 1 o N
1 o ; , , 2 m
15 min 1 min 1 ,15 min 30 min , 3 m ;
2 min 1,30 min 60 min 5 min ) ,
1, 30 min 1 ., , 0.73 m/s, ,
30 min 1 min 1 , 30 min , 6 ~7 m/s, ,
60 min 5 min 1 , FVCOM ,
15 min 1 .
1.3 ,
C D, 2.1



:FVCOM . 35 .

[12-13] Manning )
2 \2 Ll Chezy
C = Max(#*/In( %) 0. 002 5 (3) .
2 Manning s :
:/3 s Zah o %o Cd - gnz/D% (4)
, 0 Manning . D . g
’ s 2o °
: , 0.002 5
( Dy ) ; « 4 )
’ 2. 5D90 ’ N )
. , - 0.0025 i
Chezy C.Manning n , N ’
, R y R 1
. . C 2, 3 4)
X 10%0~35%, (4) o ;
(18] ~ S N
, 0.002 5, . ; , \ ,
s 4)
— A4
o o il
4 = A3

§)

= [
D‘u‘a‘)ﬁ
jj?
:?
?

s s ﬁ
o ; )E! RT L @ @
/ ] i D,Eﬁ‘,p o | o 1 J

) & i p P uLp b 12p [ ? 1BLe

c o o] | 3 J

tid
2 1

LEE/(m - s
2

-6

Fig. 2 The comparison of surface horizontal velocity with different roughness coefficient at Yanguan 1 station
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Fig. 3 The comparison of vertical distribution of the maximum flood and ebb velocity with

different background vertical eddy viscosity at Yanguan 1 station



35 1

. 36
2.2 o 4
[16] s
s ,» FVCOM
Mellor-Yamada 2. 5 . 0.5 m. 1.0 m
K. 0.5m C 5,
UMOL , K,<K, +UMOL, ,
K, 107" ~10"° m?/s, ,UMOL N s
(1075 mz/s ) ] o ’ ’
(107° m*/s ) , ;
5%~10%C 3, ; 2.3.2 AMBHEABITLIEREMLER
UMOL 107* . 1X10* m*/s, s
2.3 1 ,
2.3.1 XEBSEAMABEMER , 6 . ,
FVCOM 4 s 3 m,
1X10* m*/s, , o
. Manning , N
\ 0. 006~0. 020,
(s, . FVCOM
C, 0.000 2~0.002 9 , s
s (3) , ( ) 0.8 m,
Manning
87 (a) THRL — e
6F o SN
E 4
:]a
& 2
0
2
9 10 11
81 (b)#FHEL o
£ 6 o S
= 4
B
= 0
09 IIO lll
81 ©@wikt — it
£ ° o Kl
&y
5
2
0 1 1

t/d

Fig. 4 Validation diagram of tidal level

1 min



:FVCOM

. 37 .

-1

'S)

b LE/ (m

s

b Llﬁ/ (m -

-5 {/ﬁiﬁ/(m -5

L/ (m

-1

s)

‘ilﬁlEE/ (m *

. sAl)

{ﬁ‘il@ (m

s

. S‘l)

FE/(m -
L

L/ (m
|

S

2
0
-2
-4
-6

4

-4

.;;

'y

! |
NO N O N

|
NO N A

InInTniayState

HHOLPEAR —iE - *{‘JT'J 360

ﬁﬁﬁ%ﬁ%ﬁﬁﬁ

M‘www

Y)ﬁlﬁj/(°)

ERE01_FHKF

—iE

HI0I_05m 44w o s

ﬁ%ﬁ%ﬁﬁ%

by

‘Jﬁill’ﬂj/(")

AR i

HEOLLOm iy Mn

¥

¥

iﬁlﬁj/(")

VYV #%

Hhe > 5%
ITEOI_1.5m _ﬁ_% ° );‘(ll“J

e
-
o]
*ifi_
o3y
]

Wla/()

01 20m HE012.0m
— o S 360

—

Flai/e)

— i S

9 10

CORARAY ELULLLLLLL

4 HROL2SM oo 360 BROLZIm e s
PP ELLLLLLLLL
5 pph g p ATRA e
fvvaw%W#aﬁiﬁilliii
g b pg g A v
fﬁﬁf%ﬁ%f%?a?ﬁiilill
TN )
vy vyl LU LT

5 1

Fig.5 Validation diagram of current in different depth at Yanguan 1 station
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Processing on key parameter in FVCOM and
its application on tidal bore simulation

CHENG Wen-long"?, PAN Cun-hong*'?*, WU Xiu-guang'”*
(1. Zhejiang Institute o f Hydraulics and Estuary, Hangzhou 310020, China; 2. Key Laboratory of
Estuary and Coast of Zhejiang Province, Hangzhou 310016, China)

Abstract: The evolution of tidal bore in Qiantang Estuary were successfully reproduced by applying FVCOM
model through improving the sea bed roughness coefficient and setting suitable background vertical eddy
viscosity. Sea bed roughness coefficient, calculated using the Manning formulation, is between 0. 000 2 ~
0.002 9 with the varying depth. The background vertical eddy viscosity is 1 X10"* m*/s. The simulation well
reproduces the tidal bore arriving time, tidal level, setup height, horizontal velocity magnitude and vertical profile,
which implies the choice of parameters such as the bed roughness coefficient and background vertical eddy viscosity are
reasonable. The procedure could be extended to simulate the 3D tidal movement for tidal bores.

Key words: tidal bore; FVCOM; 3D mathematic simulation; roughness coefficient; vertical eddy viscosity
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