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Efficient Construction Method of Topographic Data
for Flood Mapping Using Digital Map
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ABSTRACT

Korea Water Resources Corporation cared out LIDAR survey to construct detalled terrain data for
flood mappng and it is expected that much money is required in flood mapping of all over the
country. Therefore, it is desirable to use NGIS digitdl map to construct prelimmary modelling data for
sdection of flood mappng area. And the amdlysis of DEM eror with respect to scae of digital map is
necessay for the sdke of applying digitall map as the mput data of flood mappng. We compared DEM
from digital map with DEM from LIDAR survey. Especidlly we analyzed DEM eror characterstics that
is occuned with respect to the ntepolation method that is used to construct DEM from TIN of digital
map. As a result of analysis, digital map(1:1,000) showed smaller error than digital map(1:5000)
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and DEM applying linear interpolation showed smaller error than DEM applying
quintic interpolation. Especially, variation of DEM error by cell resolution was
evaluated as very slight because urban district was composed of gentle slope.

KEYWORDS: Flood Risk Map, LIDAR, DEM, Digital Map
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FIGURE 1. Overview of LIDAR system
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TABLE 1. DEM error in ground control point

GCP GCP (Bessel TM) DEM Error Standard error
name X(m) Y(m) Z(m) Z(m) Z(m) Z(m)
GR-kO1 452018.277 211053.316 14.569 14.733 -0.164
GR-k02 452635.227 212223131 15.274 15.194 0.080
GR-k03 453968.621 214355.059 13.364 13.368 -0.004
GR-k04 455368.808 212959.093 17.655 17.749 -0.094
GR-k05 455814.463 211600.224 36.262 36.367 -0.105 +0.072m
GR-k06 455047.238 211735.642 32.874 32.989 -0.115
GR-k07 453916.781 212899.535 18.002 18.068 -0.066
GR-k08 453809.250 211897.952 17.625 17.678 -0.053
GR-k09 454338.966 213271.136 14.977 15.094 -0.117
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FIGURE 3. Construction procedure of LIDAR DEM



TABLE 2. Index number of digital map

Scale Index number of digital map
77051817, 77051818, 77051819

1:1,000 77051827, 77051828, 77051829
77051837, 77051838, 77051839
1:5,000 37705066

FAAYEZRE F53 DEM¥ LiDAR
DEM¥}¢] Qx84 34L& 219 49} 2.
T Lo T4 #olojEg o]&3t]
TINS T3tk FAAFEe] T ol
TE3e FAgA 7P 2 9

| Digital Map |

| TIN |
{ | l
Linear Quintic
Interpolation Interpolation

v v

Linear DEM Quintic DEM
(1/1,000)(1/5,000) (1/1,000)(1/5,000)

v

Resampling LiDAR DEM
(2m-30m) (1m)
I I

v

| DEM Error |

FIGURE 4. Analysis procedure of DEM
error
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FIGURE 6. DEM by linear (1:1,000)
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FIGURE 8. DEM by linear (1:5,000)
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FIGURE 7. DEM by quintic (1:1,000)
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FIGURE 9. DEM by quintic (1:5,000)
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TABLE 3. Analysis result of DEM error

DEM error

Resoluion  Linear Quintic  Linear  Quintic
(1:1,0000 (1:1,000) (1:5000) (1:5,000)

1 1466  1.670 2.207 5.385
2 1474 1677 2.277 5.409
3 1470 1674 2.200 5.387
4 1479 1682 2.209 5.384
5 1477 1681 2.203 5.388
6 1486  1.689 2.213 5.386
7 1487  1.689 2.210 5.389
8 1500  1.702 2.218 5.389
9 1502 1.704 2.210 5.397
10 1514 1717 2.224 5.390
1 1514 1718 2.220 5.398
12 1533 1731 2.229 5.396
13 1537 1735 2.224 5.405
14 1550  1.785 2.244 5.399
15 1560  1.764 2.240 5.403
16 1574  1.773 2.254 5.405
17 1586  1.789 2.250 5.405
18 1601  1.793 2.268 5.405
19 1604  1.808 2.257 5419
20 1632 1831 2.277 5.383
21 1645 1841 2.276 5.430
22 1.668  1.860 2.300 5413
23 1659  1.845 2.288 5.435
24 1666  1.850 2311 5.435
25 1680  1.873 2.312 5.432
26 1729 1.928 2.324 5.444
27 1746 1941 2.315 5.462
28 1744 1935 2.345 5.445

29 1766 1.969 2.334 5.483
30 1.800  1.980 2.357 5.447
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FIGURE 10. Analysis result of DEM error
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