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Abstract

The effect of the grid resolution on the hydrodynamic simulation has been investigated by using CCHE2D and
EFDC. Since a high resolution of the grid results in the increase of computation time, an appropriate grid resolution
should be selected by considering the efficiency of simulation according to the objectives of projects. In order to
understand the effect of grid resolution and determine the optimal grid resolution, several cases with different lateral
grid resolutions have been simulated for the reach of Nakdong river at the confluence of Kumho river for the floods
in 2006. Orthogonal curvilinear grids for the domain have been constructed from the survey products at the sections
with the longitudinal interval of 20 m. Area-elevation curve and the comparison of simulated results with measured
stage at the specific station have been used to check the effect of grid resolution. From the results, the existence
of optimal grid resolution has been observed, which ensure both efficiency of computation and certainty of results.
Keywords : CCHE2D, EFDC, Orthogonal Curvilinear Grid, Grid Resolution, Nakdong River
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H 1. Grid size and Orthogonality for I and J direction
in the each cases

Case 1 2 3 4
MIN(m) | 32.84 | 40.52 | 41.86 | 41.35

I T [104.48] 94.06 | 97.56 | 99.71

Grid AVE(m) | 6120 | 61.84 | 63.66 | 64.73
Size MIN(m) | 58.51 | 29.21 | 15.73 | 9.04
7 [MAX(m)|268.05] 75.20 | 39.06 | 19.96
AVE(m) | 134.17| 50.11 | 24.59 | 13.15
Orthosonality AP | 0.6 | 071 [ 071 | 0.70
LAY NIDO | 323 | 3.65 | 3.77 | 3.79

1 1 ti—1tj—1
ADO= — max (6,,) 13
G2 G2 2 2maxy) 03
MDO= max(@) (14)
912

0,; = arccos ( heh, )i (15)

o714, tio} i £o} n ko] Axje] ) sjseolck

26 20| =7
CCHE2D<} EFDC
“ofgiol B9 AMbe
dhet male] Sejsta xH
4ol el Aot &

&Er&

e}

Z+ 20064 7°-] 9dEE 12¢¥
w2t AEgAoz H:TE?J'E]-J"’_ Va
_9_‘6]— z7] "ﬁr]_‘:_
e NS T N

) B 2] 7 A s Astel A8sil
t}. WEsy mdle Smagorinski(Smagorinsky, 1963)
s, Wall slipness Al5>= 0.5, Wet/Dry 242 0.04

fl
N o
)

4 Seongju 16.62 m

Hwaweon 14.21 m

Goryeonggyo 13.36 m

N

112! 5. Initial water surface conditions
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H 2. Estimation of error on the each cases on the Hwaweon gauging station

Estimation Case 1 Case 2 Case 3 Case 4
number of cells (EA) 2,100 4,200 8,400 16,800
area-elevation curve error (RMSE, m) 64.86 28.27 15.63 9.97
mornhological analvsis channel capacity(mz) 4440.9 4028.1 4015.5 3995.8
TPIoIoE Y bias (%) 11.04 0.72 0.40 0.09
Elapsed Time(sec) 200 367 662 1,285
CCHE2D RMSE (m) 0.474 0.369 0.319 0.315
NRMSE (%) 5.39 4.20 3.63 3.58
Elapsed Time(sec) 707 1,465 3,745 9,012
EFDC RMSE (m) 0.514 0.259 0.254 0.254
NRMSE (%) 5.71 2.95 2.89 2.89
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