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Reservoir Disaster Monitoring using Unmanned Aerial Photogrammetry
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Abstract

The Disaster planning for the reservoir should be more quickly and intuitively establish measures by means of the
sequential monitoring of change status of the reservoir water level and water surface area. This paper presents an
approach using the orthophoto image produced by the periodic unmanned aerial photogrammetry and analyzed the
feasibility. Total three time of unmanned aerial survey were conducted to make orthophoto images for the Seongnae
reservoir and we analyzed the amount of changes for water level and surface area compare with each images. As
the Analysis results, it was possible to effectively observe the increase in the water level rises and the surface area
due to the rainfall. The maximum deviations of orthophoto images was 7.5cm in X-direction, 10.8cm in Y-direction
and 14.1cm in elevation compare with ground surveying results. Therefore, we conclude that the unmanned aerial
photogrammetry could be applied with comprehensive reservoir monitoring works for disaster management for
reservoir in the future. And, the orthophoto production takes about two hours to shoot the images, and
approximately four hours is considered for the image processing. So, the unmanned aerial photogrammetry is
considered to be the best disaster work that requires urgent because analysis is possible in the shooting day.
Keywords : Unmanned Aerial Photogrammetry, Orthophoto, Disaster Prevention, Reservoir Management

1. A & BAIZERAWRIS) T 5E85 & ¥ R3]

wIQl ARl o RN RS AE Fl ARl AaA

H:t o) d7IF= QIE X‘%—E%?L AgA Aol & o AARE FHARE 1ARE Mo R Algstal gl

F¥] AL F7F S glo] ool Hih A<l tﬂiﬂ 3 AARE At AFsaee] B5 ARE 286t
=0n

o] AA%| Q% a1 ) HTX]/] A E g8% o] TSUMIA] AZ=x| 2 o] F2moolekyl wkEEkS x}
o a0) ST 5t fel WA 52 ] Bom AN, AP BIEE £ HAA
Fom

How wEY ool 0] HE S Aol FHE B slelel rEgaAlge] Aol 5

of 3 2ozt ol EEFFPYRALRIA 295 9l et A

A GsolETAel £ 3 BEEFTEE X 290 MEA AR FLoR AT

i oo I

Received: 2014.11.10, revised: 2014.12.02, accepted: 2014.12.04
* 439 - hA e EE3F8 ) 14 (Member, Professor, Department of Civil and Environmental Engineering, Gachon
University, hgpark@gachon.ac.kr)

143



144 u}

k
fo
4
)
nw
t
re

= A ol AgA] e FAtE
A A5 A mERelN FFgael
UH% Art

= X%-]—X] °ﬂ°]'4 HEe Hﬂ—i 7HFaE A
Gk dnkd o 2= Ax] W WA T A5H] A
T Arow Ay om uolshr]E ofHr

FHe] WskE RUHPshs WHOEA Q1 9
Sk A AR OIS o] Gakstoof ab F+-
o] gt At A2 dlo|HHS of#we] 3l
T3k 9dolvt AR e et H]Tﬂﬂ ©
2 AR 3 gAY Al Al A3} o] oA
of 3k a1 E w g4l REUHP= ofEwel o
L= ] o ] 'Ur 30% |(UAV, Unmanned Aircraft
Vehicle)®] 735, doll TAIZ HLato] Hls)arieo]
upe} vpekgk 3o AALEA FH 5ol 7lseh A
P H TGN 5 o ARG FHS5o] 7]
wol] Ao HUERe] vlg- iAo €83t
T A (Kim et al., 2010).

T35 o] &3t FARISTE 7|ed HT o
2] AAfEol o vhegk AFo] XaEa itk A
AbdAre] Az @ A S o) B3 AF R UO]SLL/\].

=gk 7|Ho =z ;ﬂﬂa} AN QTS A= A
Fhop vk A FHeix|o] A7) 10em Y= A
=3 A7 BEEATHLee et al., 2013). A 7841
& A=A Zolut A AlsEol 48 7Fs e AES}

7] 918k ArRE FRAFgTARIST A, Ad7EA
S o]8WE AT 10cme] a2 AAddS Al
Zsto] Atil A ] T Z3Ale A5 A

S AR Zlo] 7FsEe YSsIthKim et al.,
2014).

TAEFA S-S o] &5 3D RFFol| 7
ATEE EA ]Odoﬂ gt FRlas ARIEGS A
o]—Oq 37(]~r—] 23] =
A71+H /\449} H]JJ—O}OJ] 3R THIEA] i, 7=, 3D
GIS dlo|ejuljo]2~ 784l A @A ]E HstgR 5 9
AA & 7P4el &3 = Q= 7}*/‘40 7‘] Alsaitt
(Jung et al., 2010). B Yol7} F 3+ 7%
© FAEE Holo] Agstia) A /\164 L /\}@” 2= A=
3 3k TEINE AAAES ko g JPEER
Z3o]| & Aol At 2, A,
EFALE 5o A9 Fels ]—Oﬂlﬂ(Park et al., 2013).
s A FAPE QA5 S W] ATl 4

|3l7] flste] P IR E HSS H=A,
o‘?l:LEL 7P FRe] EFAL d4S ddoe = 700 x

400m Aol thsle] % 100m4 227 ARE #
gatal 2549 A7IEES ARgste] S At
Az}, XEFO R 229~3.75cm, YWEOR |
2.98cm, OO T 492~8.48cm HTEo] s
E IARE HESHL, o] o|fsl] e, =
Jae 2 2 AAE 74 55 3% vF AT Cho
et al., 2014). o]} Fo] Folgky7]e] g-go] ttaf
of whe} 7|4, AR AR TS EAske] A
Hl-go = AqtrAde] il st JE5e] an
7} 958 It (Yun et al., 2014).

2 Aol M= FRIF-FARIST 7IHS o)&
AFAell gk s E FIAHEE HS5st] A
= B35k, F 330 43 7714 2 OWT%E H}
2 G AAEH FHEA S 2 A
AEAE] 55 93 RUER g5 Zﬂ% 7l~o—*é% 3

Lm

ofr

_EL

]_
A3}

q
= 3
FJO—O

1
AHUPIAE S oAl d0d A AAUASH]
1557]9] ST ERUE

EX| 2] 1ol A
Lol 20143 7€

omz AgAe] AR FIARE ol§F A7}
golT Ao PerEt

2.2 dloly #H5
221 AANEH S

A AN Al A ASES HFe]
Slte] AL Aol APho] IR A @ABE A4

ZH oz MABTE Ak AAe] ek <

Figure 1. Study area
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Figure 5. Image processing

Figure 6. High accurate orthophoto image

Figure 7. Map matching with orthophoto image
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Table 1. Result of GCP Surveying (Unit : m)
GCP X Y H
GCP-0001 | 319942.796 | 4083230.110 24.878
GCP-0002 | 319944.792 | 4083570.391 29.732
GCP-0003 | 320294.775 | 4083470.172 | 27.321
GCP-0004 | 320607.624 | 4083351.076 26.021
GCP-0005 | 321145.718 | 4083221.253 24.291
GCP-0006 | 320848.604 | 4082936.536 | 25.605
GCP-0007 | 320502.954 | 4082969.686 | 22.702
GCP-0008 | 320014.155 | 4082890.659 | 28.682
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Result of check point surveying (2014.07.02)
(Unit : m)

GCP

X-7 Y-7

H-7

DX

DY

DH

GCP-0001

319942.867 4083230.115

24.867

-0.071

-0.005

0.011

GCP-0002

319944.792 |4083570.438

29.653

0.000

-0.047

0.079

GCP-0003

320294.750 [4083470.126

27.271

0.025

0.046

0.050

GCP-0004

320607.605 [4083351.035

25.985

0.019

0.041

0.036

GCP-0005

321145.735 |4083221.229

24321

-0.017

0.024

-0.030

GCP-0006

320848.571 4082936.494

25.746

0.033

0.042

-0.141

GCP-0007

320502.971 4082969.612

22.610

-0.017

0.074

0.092

GCP-0008

320014.01 [4082890.610

28.615

-0.046

0.049

0.067

RMSE

0.035

0.045

0.074

Table 3.

Result of check point surveying (2014.08.12)
(Unit : m)

GCP

X-8 Y-8

H-8

DX

DY

DH

GCP-0001

319942.721 |4083230.037

24.859

0.075

0.073

0.019

GCP-0002

319944.748 |4083570.457

29.629

0.044

-0.066

0.103

GCP-0003

320294.746 [4083470.100

27331

0.029

0.072

-0.010

GCP-0004

320607.656 [4083351.054

26.887

-0.032

0.022

0.134

GCP-0005

321145.721 |4083221.293

24277

-0.003

-0.040

0.014

GCP-0006

320848.591 [4082936.487

25.691

0.013

0.049

-0.086

GCP-0007

320502.915 4082969.741

22.783

0.039

-0.055

-0.081

GCP-0008

320014.091 |4082890.701

28.743

0.064

-0.042

-0.061

RMSE

0.044

0.055

0.077

Table 4.

Result of check point surveying (2014.10.01)
(Unit : m)

GCP

X-10 Y-10

H-10

DX

DY

DH

GCP-0001

319942.792 4083230.050

24.846

0.004

0.060

0.032

GCP-0002

319944.775 |4083570.451

29.621

0.017

-0.060

0.111

GCP-0003

320294.820 4083470.175

27.284

-0.045

-0.003

0.037

GCP-0004

320607.598 [4083351.044

26.039

0.026

0.032

-0.018

GCP-0005

321145.777 |4083221.320

24276

-0.059

-0.067

0.015

GCP-0006

320848.659 [4082936.428

25.673

-0.055

0.108

-0.068

GCP-0007

320502.891 |4082969.691

22.741

0.063

-0.005

-0.039

GCP-0008

320014.130 [4082890.695

28.631

0.025

-0.036

0.051

RMSE

0.042

0.057

0.055
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