41 4 Vol.41, No.4
2010 7 OCEANOLOGIA ET LIMNOLOGIA SINICA July, 2010
*
! ! Ralph T. Cheng?
(1. 310012;
2. Water Resources Division, USGS, USA, Menlo Park, CA 94025)
Casulli  (2000) U
, ELM(Eulerian-Lagrangian Method) ,
ELM
: Casulli
’ 1 ELM 1
P731.2
Np ,
Si , $i=3,i=1,2, ..., Ng; N
Il ’ A’j 0:1121 Ty NS)
6 (=12, ..., Ny) j
; i j@i,h, 1=1,2,..., S, 1
( , 2004; IR ,2008; Van de =j@i,N=Ns; ] i(j,1),
Molen et al, 1997; Oran et al, 1987; Casulli et al, 2000; i(j,2), 1=i(,1)=N, 1=i(j,2)=N,( 1)

Zhang et al, 2004; Baptista et al, 2005)
Casulli  (2000)
: (Casulli et al,
2000; Cheng et al, 2001; Zhang et al, 2004)

(polygon) (side)

z

ELM
et al,1986; Casulli, 1990)
Lagrange

* (973) , 2006CB400602 2007CB816003

,200705013
E-mail: rayliuxh@yahoo.com.cn
: 2009-02-14, : 2009-12-16

ELM

(Staniforth

ELM

Zhang

(2004)

908-02-01-04

,JG200810



622

41

1 (Casulli et al, 2005)
Fig.1 Orthogonal unstructured grid (Casulli et al, 2005)
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5 D-E (

Fig.5 \Vertical velocity distributions along Section D-E (The lower panel is the result from
the first advection method, and the upper is the result from the second advection method)
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THE PHYSICAL CURRENT VELOCITY DEFINITION AND ITS IMPROVEMENT IN
THE 3-D ORTHOGONAL UNSTRUCTURED GRID NUMERICAL MODEL

LIU Xiao-Hui*, DONG Li-Xian', Ralph T. Cheng®

(1. State Key Laboratory of Satellite Ocean Environment Dynamics, Second Institute of Oceanography, State Oceanic
Administration, Hangzhou, China, 310012; 2. Water Resources Division, USGS, USA, Menlo Park, CA 94025)

Abstract A 3-D coastal barotropic hydrodynamic numerical model in a U-channel covered with an orthogonal un-
structured gird was established using the numerical scheme of Casulli (2000). The effects of two current velocity defini-
tions of physical current field for the advection term calculated by the Eulerian-Lagrangian Method (ELM) were examined.
The numerical experiments and the results analysis showed that the results were obviously influenced by the definition of
the physical current field used by ELM. Some disadvantages exist using the two common methods, such as insensitive
feeding back between the velocity and elevation and existence of small oscillation. A new physical current field definition
based on Casulli’s scheme was proposed to inhibit the small oscillation in the orthogonal unstructured grid numerical
model.

Key words Unstructured grid, Numerical model, Eulerian-Lagrangian Method, Physical current field



