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A Study on the Generation of DEM for Flood Inundation Simulation
using NGIS Digital Topographic Maps
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Abstract

Nowadays, flood hazard maps have been generated to minimize the damages from the flooding. To generate such flood
hazard maps, LIDAR data can be used as data source with higher data accuracy. LIDAR data, however, requires relatively
higher cost and longer processing time. In this background, this study proposed DEM generation using NGIS digital
topographic maps. For that, breaklines were processed to count directions of water flows. In addition, the river profile
data, unique data source to represent real topography of the river areas, were integrated to the breaklines to generate
DEM. City of Kuri in Kyunggi Province was selected for this study and 1:1,000 and 1:5,000 topographic maps were
integrated to process breaklines and river profile data were also linked to generate DEM. The generated DEM showed
relatively lower vertical accuracy from mixing 1:1,000 and 1:5,000 topographic maps since 1:1,000 topographic maps
were not available for some portion of the area. However, the DEM generated demonstrated reasonable accuracy and
resolution for flood map generation as well as higher cost saving effects. On the contrary, for more efficient utilization
of NGIS topographic maps, periodic map updating needs to be made including technical consideration in building
breaklines and applying interpolation methods.
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Fig. 2. Interpolation Results
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Fig. 8. Utilizing buffere function
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Fig. 11. Generation process of DEM for flood simulation

Table 1. Comparing accuracy of DEM in Kuri region
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Fig. 12. Process of generating regular shape DEM

Verification points(flat and bank area) Generated DEM(1m)
T 2 E(m) N(m) H(m) H(m) Residual
GR-k01 452018.3 211053.3 14.56 13.67 -0.89
GR-k02 452635.2 212223.1 15.27 16.44 1.16
GR-k03 453968.6 214355.1 13.36 12.58 -0.77
GR-k04 455368.8 212959.1 17.65 17.61 -0.03
GR-k05 455814.5 211600.2 36.26 36.36 0.10
GR-k06 455047.2 211735.6 32.87 33.04 0.17
GR-k07 453916.8 212899.5 18.00 18.16 0.16
GR-k08 453809.3 211898.0 17.62 16.48 -1.14
GR-k09 454339.0 213271.1 14.97 15.23 0.25
01 452496.6 2117493 B 14.89 ] 18.95 4.06
02 452650.4 2121259 | 1522 | 17.05 1.83
03 452703.9 2122473 21.08 18.02 -3.05
04 452693.2 212537.1 15.74 18.15 2.40
05 452713.6 2127723 21.39 18.71 -2.67
06 452696.9 2131453 15.72 15.79 0.07
07 4527752 213339.2 21.98 15.00 -6.98
08 452912.6 213634.2 14.63 11.59 -3.03
09 453045.4 213815.3 22.28 18.30 -3.97
RMSE(m) + 2.66
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