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Integration of flow-sediment mathematical model and visualization system
ZUO Li-qin, LU Yong-jun

(State Key Laboratory of Hydrology ,Water Resourses and Hydraulic Engineering , Key Laboratory of Port , Waterway
and Sediment Engineering of MC, Nanjing Hydraulic Reserch Institute, Nanjing 210029, China)

Abstract; An integrated system of flow-sediment mathematical modeling and visualization is established based on
VGitlanguage. Some key methods are: the mathematical models are integrated by dynamic link libraries ( DLL)
created by Fortran language ; the integrated system makes linkage with AutoCAD with DXF file; the multithreading
is used in the program and so on. Then an integrated system is finished ( NHRS-2D ), which contains a
preprocessor module, a calculation module, and a post-processing module. The preprocessor module provides
creation and draw of orthogonal curvilinear coordinate grid. Another main function of the preprocessor module is
that terrain data on every gird node can be got from AutoCAD. The calculation module is adapted to river, estuarine
and coastal areas. As for rivers, steady flow and sediment movement can be simulated. As for estuarine and coastal
areas, tidal current and sediment transport under action of tide or both tide and wave can be simulated. Real time
visualization is applied while calculating. The post-processing module applies the function of facture and show of
dynamic visualization for velocity field, flow streamline, sediment concentration field, and river ( sea) bed
deformation, etc. , and also the function to draw velocity field and isoline pictures in AutoCAD. The system has a

friendly interface and nice visualization, with menus, toolbars and forms similar to Windows'.
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1.1.1 Fortran & R 3h 5444 % Fortran 1] LLZE Power Station 2 Visual Fortran B3R5 rh A1 EE sl 45 4% 2. X
FEA RS L5 DLL % B AR, 5ol 4wie 4 i DLL. T 1286 — 18 B 45 A28 7F Visual Fortran 6.5
(RIS e A o 3 A 4 2 i AL TR

i&1T Developer Studio, 7 Project 27 L 5 #% “ Fortran Dynamic Link Library” 57 “ A DIl application with
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subroutine TEST(a,b,c) /) c=a+b TR
IDEC $ ATTRIBUTES stdcall, DLLEXPORT :: TEST // PEAT 3 H RS 7 B
IDEC $ ATTRIBUTES ALIAS:’ TEST’ :: TEST // BRE 3 A 44 h TEST
IDEC $ ATTRIBUTES VALUE ::a,b /a,b A5 A E DT
IDEC $ ATTRIBUTES REFERENCE :: ¢ // ¢ A5t J L bk 7y 5K
real #8 a,b,c /) FE S AT s
! Body of TEST
c=a+b /) FREFEAR

end subroutine TEST
HEAT 4%, RIAT A2 B TEST. dll F1 TEST. lib SCHF.
$ ATTRIBUTES J& Fortran 1Y IGAR4 , HI TR WU Jg @ 7. DLLEXPORT J& ¥ 38 W12 pR A sl o0 72
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i JEME (5 G R eEfE3) F SO R4 AR (518 FH 24 %2 R FH R IA B9 STDCALL, L HAh 15 75
T HLUMEF Windows APL 77 2Ok 8 X BL A S i F2. TEST S Fid #244 FK. ALIASNAME J2& pR4al 15 &
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. T E R AYSE dumpbin. exe #2001 link. exe .mspdb60. dll B .
1.1.2 VGwHARs 5443 E VeI H Fortran 42 801 DLL SCHA B U8 32 (Tmplicit linking ) #1585
(Explicit linking) ™ Wy 2. B HE4 248 72 0 AR 5 AR BT I ieke DLL SO a3 1 AR v, ki
AR D B S RGEH IR 2 5 UL T DL 58 2] DLL M3 A RURE I, DL oA ROt A T R 50 %%
PR A SR AR R DLL. B aUBE et , Vera it 3 A e B X DLL A9, B LoadLibrary |
GetProcAddress & FreeLibrary pR%(>.
H_E3A Fortran A2 B DLL SCHR ], A 28 3 X EE 208 A 72
typedef void( _stdcall * _stdcall IpProcl ) ( double,double,double * ) ;
HINSTANCE hLibrary;
IpProcl Procl
double c;
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hLibrary = LoadLibrary (" TEST. dll" ) ;
if (hLibrary! =NULL)
3
AfxMessageBox (" Load TEST. dll sucessed!" ) ;
Procl = (IpProcl ) GetProcAddress ( hLibrary," TEST" ) ;
if(Procl! =NULL)
{Proc1(1.0,2.0,&c) ;|
}
FreeLibrary ( hLibrary) ;
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AFX_THREADPROC pfnThreadProc, /) AR R
LPVOID pParam, [/ BRI SRR T
Int nPriority= THREAD_PRIORITY_NOMAL, /) BEEAR AL
UNIT nStackSize = 0, /) BRI TN
DWORD dwCreateFlags = 0, /LR (A 15
LPSECURITY_ATTRIBUTES IpSecuityAttrs = NULL Y/ =3
)
R RS R R AT L, CWinThread 2858 RAS SRR AR AY T4, W AE L8R M PIA 7t 7
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EUEAREB IR AS ks X DXF M, SEHL RS S AutoCAD (#3244 T 5 M3 DXF SCHEE B Th k. 4
mn, 2l — 25 s (0,0,0) 55 (100,100,0) 1Y FELEL , 75 2l FH « SCURBL ™ e 0, 7™ A 10 SO 436 S 14 B I B 1Y)
ghRe. HARRS .
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SECTION
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(2) bR B
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POLYLINE // 2 £ & 0
8 I/ E& 20
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0

ENDSEC

0

EOF // 3145

1 AutoCAD 7T A2 A IS 280 . dxf B SCPF AT LAIFE 31— 25 (0,0,0) 2£(100,100,0) A9 B, [FIFERSTT
5, AT USEBHAR S 2R Bl it o SR (R IR A5 AR CAD FIE rh a5 A5 B (AR A i 28l |
PUEAE).



6 W S/

(i
-
i
RS

Eitd 2007 4E 12 J

2 K BEBEA R G & K (NHRS-2D)

TERT SO BEFRT AL B IERE | 3T Ve BT & T 4i KU BUE R R S8 (NHRS-2D) |, JF 4R L8 i
BB AT AR 58 B i A B S T . A P F 5 N A 1 58 T 28 P A A i 2 ) A B b T B0 1 ik BB 45
2ERAR A A 25 BT RE ; THERLHCR R SCUTAR I DLL $EAR  SEEL T AR 1 256 | A48 — 4kl il
47 M (] 3= R | 2 e A [ (9 2 IO R R Rl = O 7 G5 T Y
SRR SCE R RAE S U 555 sh A BoR S ThAg, vl ARERT T A R, B T s R ReA
B H bR 5 s S RO T s R V035 VU IR (IR ) st A T2 S WS B sh & B B9 4 %
i, Her i B AR R 3 Sk T H 3. 1 RS R HESE.

PR B |
n P46 |
.
EERTE |
i
ﬁ — RIS |
p R RDHE |
& (] mane
1= IR BT EAE A T B 5Fz';"/"i+§|
#l
ER$1 4% |
[ x5
— = S TIL
Ty
EEW:
| RRER

IR
BT R BUEARAL R G SR

Fig.1 Sketch frame of flow-sediment simulation system
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Fig. 2 Window for setting calculation parameters Fig. 3 Window for watching calculation process
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