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Abstract

The river plan executes the role for prevention of disaster and protection of environment, and requires the surveying
results with high accuracies for managing river, dam, reservoir which will be the major infrastructures. The purpose
of this study is for comparing and analyzing the results of river surveying which is used widely for disaster
management and construction industry support. The results are gathered by using LiDAR which is being used in
Korea recently and by using Total station. Study area is chosen at upper area of Bukhan River which is located at
Gangwon-do. Total 2 cross-sections of the two methods are extracted from the study area. The standard deviation
of land part is about 0.017m which shows little difference between two methods, but the Airborne LiDAR results
cannot survey the heights of the points accurately at the singular points with vertical structure and water body part.
To overcome the problems through this study, there should be ways to survey the bottom river through transmission
of water level within the same margin scope as land part and to survey detailed facilities used by laser exactly
through continuous research and experiment. When implementation stage comes, this study expect that this document
will be utilized variously for making decision in the area of planning and drawing of business and engineering not
just for river regarding the major area or the area that people cannot access.
Keywords : Airborne LiDAR, Profile - Cross-Section, River Water System, Leveling, River Surveying
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Figure 2. Principle of LiDAR
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Figure 7. Chain of Cross Section for River
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Table 1. Survey Result STA 1

STA 1

Y4
LiDAR
DEM

Point X Y remark

P1 | 493502.693 | 262368.104 | 74.82 | 74.50 | -0.32

P2 | 493477.225 | 262339.901 | 74.82 | 74.11 | -0.71

P3 | 493475.885 | 262338.417 | 74.22 | 74.12 | -0.10

P4 | 493464.022 | 262325.280 | 74.22 | 74.04 | -0.18

P5 | 493462.682 | 262323.796 | 73.52 | 73.69 | 0.17

P6 | 493462.682 | 262323.796 | 72.72 | 73.69 | 0.97

P7 | 493462.146 | 262323.202 | 72.72 | 73.12 | 0.40

P8 | 493462.146 | 262323.202 | 73.52 | 73.12 | -0.40

P9 | 493450.216 | 262309.991 | 79.52 | 79.26 | -0.26

P10 | 493445.726 | 262305.019 | 79.52 | 79.56 | 0.04

P11 | 493445.391 | 262304.648 | 79.52 | 79.58 | 0.06

P12 | 493435.070 | 262293.218 | 72.12 | 72.42 | 0.30

P13 | 493431.518 | 262289.284 | 72.12 | 72.19 | 0.07

P14 | 493429.306 | 262286.835 | 70.92 | 71.34 | 0.42

P15 | 493428.837 | 262286.316 | 70.86 | 71.14 | 0.28

P16 | 493423.026 | 262279.881 | 69.24 |outside

P17 | 493411.747 | 262267.390 | 68.40 |outside

P18 | 493409.133 | 262264.495 | 68.20 |outside

P19 | 493405.648 | 262260.636 | 67.80 |outside

P20 | 493391.909 | 262245.421 | 67.10 |outside

P21 | 493388.089 | 262241.191 | 67.10 |outside

P22 | 493376.829 | 262228.722 | 67.10 |outside

P23 | 493373.411 | 262224.937 | 67.00 |outside

P24 | 493361.817 | 262212.097 | 67.00 |outside

P25 | 493353.842 | 262203.265 | 67.00 |outside

P26 | 493337.241 | 262184.882 | 67.00 |outside center

P27 | 493334.540 | 262181.891 | 67.20 |outside

P28 | 493330.921 | 262177.883 | 67.20 |outside

P29 | 493315.506 | 262160.813 | 67.60 | 70.88 | 3.28

P30 | 493311.686 | 262156.582 | 67.80 | 70.88 | 3.08

P31 | 493303.711 | 262147.750 | 67.90 | 70.88 | 2.98

P32 | 493292.183 | 262134.985 | 66.80 | 70.89 | 4.09

P33 | 493284.275 | 262126.227 | 66.60 | 70.88 | 4.28

P34 | 493280.053 | 262121.551 | 67.00 | 70.91 | 3.91

P35 | 493269.397 | 262109.751 | 67.60 | 70.91 | 3.31

EE EDIREE R B «_;‘
@G|

FAP By @

Figure 9. Cross-section by TotalStation(STA 1)

P36 | 493266.381 | 262106.411 | 67.40 |outside

P37 | 493256.552 | 262095.527 | 69.06 |outside

P38 | 493251.100 | 262089.489 | 70.86 |outside

P39 | 493245.001 | 262082.735 | 72.13 | 72.54 | 041

P40 | 493219.333 | 262054.310 | 72.13 | 72.52 | 0.39

P41 | 493208.602 | 262042.441 | 79.53 | 79.28 | -0.25

P42 | 493206.927 | 262040.586 | 79.53 | 79.60 | 0.07

P43 | 493206.390 | 262039.992 | 79.53 | 79.61 | 0.08

P44 | 493198.020 | 262030.708 | 73.73 | 73.89 | 0.16

P45 | 493171.414 | 262001.244 | 75.03 | 74.69 | -0.34

P46 | 493141.657 | 261968.291 | 75.43 | 75.05 | -0.38

Figure 11. Cross-section LIDAR and TotalStation (STA 1)



30

Table 2. Survey Result STA 2

STA 2 e
Z
Poi X Y LiDAR K ) ] ]
ot 2 el BT Figure 13. Cross-section by LiDAR(STA 2)
Pl |493744.410 | 262214.849 | 74.19 | 79.20 | 5.01
P2 | 493726269 | 262192.096 | 74.19 | 74.50 | 0.31
P3 | 493707568 | 262168.638 | 74.19 | 73.59 | -0.60 e N
P4 | 493706259 | 262166.996 | 73.09 | 73.05 | -0.04 | | TS
P5 |493706.259 | 262166.996 | 72.09 | 73.05 | 0.96
P6 |493705.635|262166.214 | 72.09 | 72.80 | 0.71 Figure 14. Cross-section LiDAR and TotalStation (STA 2)
P7 | 493705.635 | 262166214 | 73.09 | 72.80 | -0.29
P8 | 493692.607 | 262149.872 | 79.89 | 79.85 | -0.04
P9 | 493688.866 | 262145.181 | 79.89 | 79.95 | 0.06 3.6 2% &4
P10 | 493687.931 | 262144.008 | 79.89 | 79.78 | -0.11 Ba7) o] SRS glo s AEx e A
P11 | 493678.082 | 262131.653 | 72.19 | 72.32 | 0.13 ql“] P 1‘4100 E“j ]_ja 5
P12 | 493674.404 | 262127.040 | 72.19 | 72.05 | -0.14 Aot Aoz EFHAHO|AS o83 IThHS
pis Tasscroae 262122 036 7088 [7103 [ 025 oPEASt TARE throl FEATAM, ©I2 71T
P ] ) . . . .
E_C‘] 6]—_7_ 2k /\-]_! [e]
P15 |493656.513]262104.599 | 69.34 | 71.08 | 1.74 o= GCP pointl] tEh Fgeto|r5d Avte]
P16 [493641.715]262086.039| 69.10 | 70.93 | 1.83 A FFEIE Zzo}oﬂt‘r o|& A doj F 714
P17 |493633.510 | 262075.746 | 69.10 | 70.94 | 1.84 =o)5E] Az < 215 & 1l
P18 | 493627.151 | 262067.771 | 69.40 | 70.91 | 1.51 o= ﬂ{‘: o] A FA-e ]‘fﬂ T“ J;L
A= YA
P19 | 493614.497 | 262051.898 | 69.20 | 70.93 | 1.73 o} ¥ o] F2E FHUHO| v, AN
P20 | 493610.881 | 262047.363 | 69.00 | 70.94 | 1.94 T xo]z Lol BAdEheln),
P21 | 493592242 | 262023.984 | 68.50 | 70.94 | 2.44 i}
& Eg o3 slx] =
P22 | 493584.761 | 262014.601 | 68.40 | 70.94 | 2.54 g Hlael] o Ed Ao o7t sk e
P23 | 493574.039 | 262001.152| 67.80 | 70.94 | 3.14 ko] A= &Aol| Ay Eirdoe] Arel wird
P24 | 493570.299 | 261996.460 | 67.50 | 70.94 | 3.44 - i i
A ﬁ]:}z_ [¢) AEE s ALsled
P25 | 493563.566 | 261988.015 | 67.54 | 70.94 | 3.40 | Center el & =] 7 A3t ﬁlbo}”fq' 2
P26 | 493555.649 | 261978.085 | 6730 | 70.93 | 3.63 9 =2 VsoR aAE Ay oy «FgSare)
P27 | 493535.763 | 261953.142 | 67.30 | 70.94 | 3.64 N
70—04 Z A H 7220 A =] Zz20) ol5 A/
P28 | 493531.961 | 261948372 | 67.20 | 70.96 | 3.76 AP A7 |8 AA Al 2122700 ©J3] Smm v .S
P29 |493524.293 | 261938.755 | 66.90 | 70.95 | 4.05 = A835kar FAZ(s) = QI s HA3 2%
P30 | 493520.366 | 261933.829 | 66.60 | 70.96 | 4.36 = = =
7|_|_.,_;<4"7 9 = 71’?1'0 ok okmz A olEkeit)
P31 [493516.750]261929.294 | 67.20 | 70.95 | 3.75 - :‘jﬂr“} 7_%&,2 astste] o gl }’:Di
e - - }
P32 | 493512.947 | 261924524 | 67.70 | 70.95 | 3.25 sk ghgetoltiEate] tlolE{e] RMSES] LAPHSI&
P33 | 493509.456 2613?8.;2; Zz.gg ;g.zz ;.2451 «ZEARY TA] A2009-593F Lo}k
P34 | 493501.976 | 261910. . . .
Zpo) 7] ra 1S o]
P35 [493492.189|261898.486| 68.40 | 70.96 | 2.56 A A35Zol 25em=E RS ok
P36 | 493477.159 | 261879.634 | 69.59 | 71.08 | 1.49
P37 |493472.989 | 261874.403 | 70.88 | 71.22 | 0.34 L
P38 1293471 181 12618721351 7133 17177 [ 044 Table 3. Result of Cross-Section in Land Part
P39 | 493465.446 | 261864.942 | 71.43 | 71.80 | 0.37 STA 1
P40 | 493455.783 | 261852.822 | 79.83 | 78.99 | -0.84 Z
P41 | 493453.539 | 261850.007 | 79.83 | 79.99 | 0.16 Point X Y , |LiDAR[ ~[Remark
P42 | 493451.669 | 261847.662 | 79.83 | 79.53 | -0.30 pEM | ¢
P43 | 493449.051 | 261844377 | 77.83 | 77.20 | -0.63 P39 | 493245.001 | 262082.735 | 72.13 | 72.54 | 0.41
P44 | 493437.767 | 261830.225| 79.13 | 79.17 | 0.04 P40 | 493219.333 | 262054310 | 72.13 | 72.52 | 0.39
P45 | 493433.902 | 261825.377| 79.13 | 79.14 | 0.01 P41 | 493208.602 | 262042.441 | 79.53 | 79.28 | -0.25
P46 | 493432.967 | 261824204 | 79.03 | 78.89 | -0.14 P42 | 493206.927 | 262040586 | 79.53 | 79.60 | 0.07
P47 | 493431.658 | 261822.562 | 77.73 | 77.80 | 0.07 P43 | 493206390 | 262039.992 | 79.53 | 79.61 | 0.08
P48 | 493427918 | 261817.871 | 77.73 | 78.11 | 0.38 P44 | 493198.020 | 262030.708 | 73.73 | 73.89 | 0.16
P49 |493422.931 | 261811.615| 77.73 | 78.62 | 0.89 P45 | 493171.414 | 262001244 | 75.03 | 74.69 | -0.34
P50 | 493421.871 | 261810.286 | 79.13 | 78.67 | -0.46 P46 | 493141.657 | 261968291 | 7543 | 75.05 | -0.38
P51 | 493397.060 | 261779.166 | 79.13 | 79.83 | 0.70
-—».........._,,_,,/A\. TotalStation
Pl TPy LiDAR

Figure 12. Cross-section by TotalStation(STA 2)

(Cross-Section in Land Part)




Table 4. Result

of Singular Point in Land Part

STA 2
Z

Point X Y LiDAR Remark

Z DEM dz
P3  |493707.568 |262168.638 | 74.19 | 73.59 | -0.60
P4 |493706.259 | 262166.996 | 73.09 | 73.05 | -0.04
P5 |493706.259|262166.996 | 72.09 | 73.05 | 0.96
P6 [493705.635|262166.214| 72.09 | 72.80 | 0.71
P7 [493705.635|262166.214 | 73.09 | 72.80 | -0.29
P8 [493692.607|262149.872| 79.89 | 79.85 | -0.04
3

@ TotalStation
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(Singular Point in Land Part)

TR o F A ARE e R sk A,
A 57} e Bolzlo] gl SA3e] AnE Awn
H olg) Fo} o] it 5119 xpol7) <k 1em ~40cm
AEe Bk 1 Aol 24 ehe 2k o 5 9)

S A B0l A= Table 304} 7o) o= A% QP
5 UehuAE v P AnAE 348
ol ey A5 Foll A= Table 4014 Hol= A3}
2 3H B A 5ol Sol el disiie EH
WM A7 Imvle oA FEeholtiEe dol
B Aol AT} B A9l 4 WRES Q14
S Bk 797 B
Table 5. Result of Cross-Section in Water Part

STA 1
Z R

Point X Y , | LDART ellzlar

DEM
P25 | 493353.842 | 262203.265 | 67.00 | outside
P26 | 493337.241 | 262184.882 | 67.00 | outside
P27 | 493334.540 | 262181.891 | 67.20 | outside
P28 | 493330.921 | 262177.883 | 67.20 | outside
P29 | 493315.506 | 262160.813 | 67.60 | 70.88 3.28
P30 | 493311.686 | 262156.582 | 67.80 | 70.88 3.08
P31 | 493303.711 | 262147.750 | 67.90 | 70.88 2.98
P32 | 493292.183 | 262134.985 | 66.80 | 70.89 4.09
P33 | 493284.275 | 262126.227 | 66.60 | 70.88 4.28
P34 | 493280.053 | 262121.551 [ 67.00 | 70.91 3.91
P35 | 493269.397 | 262109.751 | 67.60 | 70.91 3.31

(Cross-Section in Water Part)
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...............................................

Zolthe] shaZe A& et AT 31

sl WAL B4 opRQ) ahe] Al A
71A)e] Holgo] WIse) Sk lol4] EIlEe]
Al glo] APAES Az 4 gl eelo] P4
AT TR A9 QAT Slulel 2ol xS
7} EAsA o AnE vEch waE dolA
% el A% SSY Az

FEITh ARE S Poli
on] gak mF AAM TS ARl Frow
bl Qick. zlolA] EQIEV} &l ok
outside 2] S14J0] B4 2] wizel a4 3
o= 1Mol Holxt: mgow wAwr
Zopol] Jape vlAE AR 2ol jg B
= siElslef e, elold] Eel=e] 54 7
o shalole} WAjeh wEziA dolq Bt
w9 5 glo] ulark Ap BrRs

o
El
)
to
o
o
u

\

T M1 rlo mot

[T
T
k0
y &
N e
rlo
i,
=]
e

e A A AvE
3

S A7 R dRbEQ SR Al B
A7} 0.017mE 71 ZJo]7F A2] gllort 429 =1k
sl Solxou) Aol = et Eago] &
g Ae] s Aok SAHA Sohke s &

F ek
oA Bl Q= AF PEBO} FH 0 9)
qol Wk AR A geioltht 7 IEN S

2

ot
o,
B
L
i
2
°
Q‘L
=
ol
jubad
ez ofn

[}

O OE:"
L

U m10
et offt
rj(g

ol

o
£

N

X,

e
(o ol e ru%

>,
S
QL’
e
o
o
o
ro
N,
|
[.‘nj:‘
o
¥
%0
¥
Y
[o

e
-
e
flo

Moo ™

A7k ek ARe g 4 2otk

Ao AEAvlA et £ Edeol s
FFetolhEee olgdt sk Pehwiel] vjsie] A
el 0 Asfge] e, oxle) A 58 U
QAR o] F7H pe] i HEel SgH o) A
P4 549 SAFFS A AV1H B4, WAz
WorE AR FEsolok & Roln, YFetolttE
o] AsFEo] tht QA s ke GF Ao
= AFEoloF & Aoltk

References

1. Kim, S. 1., 2006, Development of 3—dimensional
modeling in building using LiDAR data and digital



32

434 -

map, Master’s Degree Thesis, Kyonggi University.

. Cho, D. Y., Kim, U. M., 2012, Extraction of street

tree Information using airborne LiDAR data, Korea
Spatial Information Society, Vol.20 No.2 pp.45—57.
Kim, E. Y., Wi, G. J., Cho, H. M., Yang, 1. T., 2010,
A study for forest research using airborne laser
scanning, Korean Society of Surveying Geodesy
Photogrammetry and Cartography, Vol.28 No.3
pp.299—304.

. Choi, M. G., 2012, Automatic extraction of water

areas from LIDAR data, Master’s Degree Thesis, The
University of Seoul.

. Wie, G. J, Lee, L. P., Kang, I. G., Cho, J. M., 2007,

Efficiency evaluation of contour generation from
airborne LiDAR data, Journal of the Korea Society
for Geospatial information System, Vol.15 No.2
pp.59—66.

Lim, S. B, Kim, J. H., Lee, D. C., 2009, Automation
of building extraction and modeling using airborne
LiDAR data, Korean Society of Surveying Geodesy
Photogrammetry and Cartography, Vol.27 No.5
pp.45—57.

. Lee, S. B., Choi, B. Y., 2007, Comparison of

hydrographic surveying efficiency by total station and
RTK GPS, Korean Society of Civil Engineers, CIVIL
EXPO 2007.

g5

8.

10.

11.

12.

13.

<ol

Choi, N. 1., 2009, GIS based spatial interpolation
method for the reconstruction of river channel, M.D.
dissertation, ChonBuk National University.

. Choi, Y. S., Kang, I. G., Lee, G. W., 2005, A study

on airborne LiDAR system calibration and accuracy
evaluation, Korean Society of Surveying Geodesy
Photogrammetry and Cartography, Vol.23 No.4
pp.359—366.

Lee, J. H,, Kim, Y. 1., 2012, Extraction and modeling
of curved building boundaries from airborne LiDAR
data, Vol.20 No.4 pp.117—125.

Wie, G. J.,, Yang, I. T., Suh, Y. W., Sim, J. M., 2006,
Evaluation of airborne LiDAR data using field
surveyed ground control points, Journal of the Korea
Society for Geospatial information System, Vol 14
No. 4 pp.11—18.

Lee, 1. S., Kang, S. G., 2006, The study on
reconnaissance surveying using terrestrial laser
scanner, Journal of the Korea Society for Geospatial
information System, Vol 14 No. 3 pp.79—286.
Han, S. M., Park, T. S., 2009, The comparative
analysis of LiDAR data and actual measurement
data, Journal of the Korea Society for Geospatial
information System, 2009 autumn, pp. 72—79.



