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Fig. 1 Spatial distribution of the DEM grids data of West River trunk

GIS

B

[13]



6 GIS 795
2.3
DEM
C )
2 N P , Sn ,
K?l 2 2
( ) 2
( , ), Fig.- 2 Sketch map for sections interception
® , (3 :
( 4) ? ” 2
()
B3 WEPRL AREE
Fig.3 Output meshes in smooth area B4 FESSA HEIATX
Fig.4 Output meshes at the comer with intersections
? ( 5 ) ) Py 5
5 ) ,
: , 6 ,
s mEMRERAL, FREFERX
Fig.5 After slope-based smoothening in planar area o WEAREERNM, FRERENF
Fig.6 After slope-based smoothening at the comer
@) 5 TECPLOT9. 0 s

’



796 15
2.4
) ( )
DEM DEM , DEM 4
( -999, s DEM (-9999),
, 7 8 43 ”»”
B7 FiEFHAR TR AR M8 ‘¥4 ARREKKHE
Fig.7 Wrest phenomenon occurred in the grids Fig.8 Wrest phenomenon magnified in the grids
( ) ,
C ) . , , 9 10
Y| F1 Y
Py
o ML r .
f (2] X o X
P E2 P1
E2

Mo #HETEH#E(RRESEKTHE)

Fig.9 Coordinate system 1 for judgments

B 10 WmET B E(REEXEDNTFETRE)
Fig.10 Coordinate system 2 for judgments

AX  AY A= P.— Pl, AX=



6 : GIS 797
P.- Pl,, AY=P,- P1, AY= P,- Pl/y (P. Py P x vy , E1E> ),
) : ( 9), AX s AY
0 5 ( 10) 0 AY B AX ° °
( 0.9 >
9 , AX : P, AX>0, 0 1
Y ; P’ , AX<O,
10 , , AY : P, AY< O, 0 1
X ; P , AY> 0,
, GIS , :
. , [ 14]
’ ) Y
2 2 J+1
DEM [4J’
dx.p
iy
J el —
2 2 d
1, G J V(I J) ., dv dy P 0 ! X
G(I,J) X ¥ , i
, MX=dx/d, AY=dy/d, P Fig. 11 Bt linear multinomial interpolation
V(P)= (1- AX)(1-= AY)V(I, J)+ AX(1- AY)V(I+ 1, ])+ method
(1— AX)AYV(I, J+ 1)+ AXAYV(I+ 1,J+ 1)
) , DEM ASCII
2.5
X Y Z ASCII s
) ( )
[ 15]
3
12 13(a) ~ 13(f)(  TECPLOT9.0 )
12 1 DEM R 13(a) ~ 13(d)
s , 13(e) 13( 1) s
ArcScene R , ) )
s 14( in TecPlot9. 0) 3D 15



798 15

2600 -

2580 |
g
= 2se0

2545 L L !

530 550 600 650
X/km
B MaMsssoel HERE D
Fig.12 Output meshes of the whole river trunk (contrasted with Fig.1)
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Fig.13 Output meshes of the automatic generation algorithm in representative areas of the river
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Table 1 Testing outcome of the implementation efficiency dof the algorithm procedure
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Research on a GIS-based automatic generation algorithm of
body-fitted meshes adaptive to river terrain

.1 1 Bl 2 1
JIANG Zht jun , LI Deren , WANG Wei, LI Lan", YI Hua rong
(1. State Key Laboratory of Inf ormation Engineering in Sumweying, Maping and Remote Sensing, Wuhan University,

Wuhan 430079, China; 2. School of Hydrawlic and Electric Engineering, Wuhan University, Wuhan 430072, China)

Abstract: A new method based on geographic information system ( GIS) is presented to generate body-fitted meshes automati-
cally. First, a principle is put forward to express the variable flow direction numerically in close approximation, which is based
upon the spatial relationship between nodes of the river centerline; then, sections vertical to the flow direction are partitioned
throughout the river, and a smoothening method is worked out to prevent overlapping sections from coming into being. A un+
form relationship between the sampling direction and the flow direction at anywhere should be guaranteed in order to eliminate
“wresting” phenomena in output results and the “ right hand” rule is applied here. And then, an elevation-based interpolation
algorithm 1is designed to reconstrud the landscape model of the river, which is in the fom of the output body-fitted meshes. At
last, results and tests of the algorithm in pictures and tables are also provided, which proves the algorithm to be well body-fit-
ted and efficient.

Key words: geographic information system; digital elevation model; river; bodyfitted meshes; automatic generation; compu
tational methods
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