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Database Using LiDAR Data and WAMIS Information

Yun-Jae CHOING'*

L oF
A (Levee) > 3PS wel Hx3 FEEA, 5 & AA ABIEFE AUAE Hoshes
gsts st B =RoMde 95 A9S #FYe Iy #olth A& (airborne topographic
LiIDAR data) &} =7} 2k w2 SFHRAAEOA A Fsts AddAS As5s E8ste] Ay
GIS dHoJE|H|o]~ F&of #3F A2 A3t} $A, wlsr FHckel A A Fsk= Al HlolEH|
ojxgt w7F AR #HE] T JEAIAHA AlFsts eyt AW HolES vlw W 7
Agtth LIDAR At 25E A YRS FE87] flaiM, RS o] §3te] LIDAR Ha A5&
EFHE UAE W 2dS A Xy g9 2o Qe ZAazke] Hu) a1k xjo)
= ARrete] AA AEE e g8a, AAME B S o] &5t AW e A 249
z} ot 83, Sebg g oujg AAb EYe

5ok 9 ulg AAE Ukl E2we
s

o &
E?l_“ U
o o ;11};1'

Adel Apets ARAG s W

st} AW GIS dlolEllo] g FEFT vhAutoz, B ATAME dolt ARTE Bt
A GIS Holelo)E THSIUS Wl 3 2 Aol Bl EEsa, olF nesh) A%

AF Aol v R AN B,
7201 : AW, 2loich, S0IZ, HIZZAL MY GIS HOIEHI0]2, WAMIS

ABSTRACT

A levee is defined as an man—made structure protecting the areas from temporary
flooding. This paper suggests a methodology for establishing the levee GIS database
using the airborne topographic LiDAR(Light Detection and Ranging) data taken in the
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Nakdong river basins and the WAMIS(WAter Management Information System)
information. First, the National Levee Database(NLD) established by the
USACE (United States Army Corps Engineers) and the levee information tables
established by the WAMIS are compared and analyzed. For extracting the levee
information from the LiDAR data, the DSM(Digital Surface Model) is generated from
the LiDAR point clouds by using the interpolation method. Then, the slope map is
generated by calculating the maximum rates of elevation difference between each pixel
of the DSM and its neighboring pixels. The slope classification method is employed to
extract the levee component polygons such as the levee crown polygons and the levee
slope polygons from the slope map. Then, the levee information database is
established by integrating the attributes extracted from the identified levee crown and
slope polygons with the information provided by the WAMIS. Finally, this paper
discusses the advantages and limitations of the levee GIS database established by only
using the LiDAR data and suggests a future work for improving the quality of the
database.
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FIGURE 1. Elements of a typical levee(Choung, 2014;
FEMA(Federal Emergency Management Agency), 2014)
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FIGURE 4. Levee inspection carried out by USACE inspectors(USACE, 2014)
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FIGURE 5. Levee information table provided by WAMIS(WAMIS, 2014)
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TABLE 1. Comparison between NDL and levee information table provided by WAMIS

NLD National levee database provided by WAMIS

Levee's address Included Included
Levee's name Included Included
Levee's length Included Included

Inspection rating of a levee Included Not included

Area protected by a levee Included Not included
Surface materials Not included Included
Slope degree of levee slopes Not included Included
Crown's length Not included Included
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FIGURE 6. Aerial view of the study area(captured from Google Earth,
2014)
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FIGURE 7. Generated DSM and slope map
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(b) Levee crown polygon(yellow polygon) and levee slope polygons(blue polygons)

FIGURE 8. Generated levee components
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FIGURE 9. Flow chart showing establishment of levee GIS database
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(c) LiDAR points(green dots) located in the levee slope polygons

FIGURE 10. Continued

TABLE 2. Tables consisting of levee GIS database

(a) Table for levee slope information (b) Table for levee crown information
Attribute 1D Attributes name Attribute 1D Attribute name
1 Code Levee ID 1 Code Levee ID
2 RSlope Slope degree of riverside slopes 2 Name Levee's name
3 LSlope Slope degree of landside slopes 3 Length Levee's length
4 Surface Surface materials 4 Pt_S Levee's start point
5 Pt_E Levee's end point
6 Width Crown's width
7 Flood_E Maximum water level
8 Ele_L Levee's height
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FIGURE 11. Generated levee information database for Jungsan levee
located in the study area
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