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The Use of Unmanned Aerial Vehicle for Monitoring Individuals of
Ardeidae Species in Breeding Habitat: A Case study on Natural
Monument in Sinjeop-ri, Yeoju, South Korea

Park, Hyun-Chul” - Kil, Sung-Ho” and Seo, Ok-Ha®”

D Spatial Ecology Institute RAUM Co.,
? Department of Ecological Landscape Architecture Design, Kangwon National University.

ABSTRACT

In this research, it is a basic study to investigate the population of birds using UAVs. The research area is
Ardeidae species(ASP) habitat and has long-term monitoring. The purpose of the study is to compare the ASP
populations which analyzed ground observational survey and UAVs imagery. We used DJI’s Mavic pro and
Phantomd4 for this research. Before investigating the population of ASP, we measured the escape distance by the
UAVs, and the escape distances of the two UAVs models were statistically significant. Such a result would be
different in UAV size and rotor(rotary wing) noise. The population of ASP who analyzed the ground observation
and UAVs imagery count differed greatly. In detail, the population(mean) on the ground observation was 174.9,
and the UAVs was 247.1 ~ 249.9. As a result of analyzing the UAVs imagery, These results indicate that the
lower the UAVs camera altitude, the higher the ASP population, and the lower the UAVs camera altitude, the
higher the resolution of the images and the better the reading of the individual of ASP. And we confirmed analyzed
images taken at various altitudes, the individuals of ASP was not statistically significant. This is because the
resolution of the phantom was superior to that of mavic pro. Our research is fundamental compared to similar
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studies. However, long-term monitoring for ASP of South Korea’s by ground observation is a barrier of the

reliability of the monitoring result. We suggested how to use UAVs which can improve long-term monitoring for

ASP habitat
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Wich, 2012; Zhang and Kovacs., 2012). 53] A& &
ofe] =8 &8 A BHE T FE MAIF
A, A AAEMBerni et al, 2009; Laliberte and
Rango, 2009; Vermeulen et al., 2013; Weissensteiner
et al, 2015)° 285 o] Ae) ZUE Y £oke] 5
2% =971 9 Aoz 7|Hdtal ) tHGetzin et
al, 2012). 3 =2l v gk et A5 o]
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Figure 1. Study area for monitoring of egrets and grey herons populations in Breeding Ground. The black polygon
is natural monument in Sinjeop-ri, Yeoju, South Korea
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1. ACHAL X[

AT A Fe A7 % o FA B A
2A AAZIIE A2095 w29} rie] WA
ZPelm 19681 79 18%Y HAVIEER A HH
ATHFigure 1). A2 6450m©] 1L H.5A| A
o HslE 2FE W2 I Ardeidae) ] ZTHW
Z(Ardea alba modesta, Egret)®} 9| 7}2](Ardea
cinerea, Grey Heron)©|T}, W23} /= A4]A]

o 17 BHE NG AEHA A EF biologi
cal indicators)©| 9, o] 52| W2 o] {9} NAF&=
F1 3o WMol 04 Aol wj$- 173
Al ¥hga] wie] e w7tEe] RUEP S
AN SFaL 9l thMilstein, 1970; NIER. 2012).

2.EE 4l MHN
BoAto] Abg3E =28 gyae g g g
= B NAAES ddoR 9o, =2

=
X Alo] E(www.anadronestarting.com)$] Zuj
Aot =89 A7), FuiA, 7l AT 5
melglel MR WA B9 ARE A
el F 7 2dMavic pro, Phantom4
pro)= A% 3t th(Table 1).
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5 EA e ZARE FE 2RlE Bosb] 9
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distance) 2} 3FCHRuddock and Whitfield, 2007). wh
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Table 1. Drone sources

Items Mavic pro Phantom4 pro
Manufacturer DIl DIl
Weight 734g 1,368¢g

Max Flight Time Approx. 31 minutes

Approx. 30 minutes

Camera Sensor 123"

CMOS Effective pixels: 12M

”

1~ CMOS Effective pixels: 20 M

Camera lens FOV: 78.8° APS-C: 28 mm Aperture: f/2.2 |FOV: 84° APS-C: 24 mm Aperture: f/2.8-11
Size 305%244x85 mm (LxWxH) 289.5 x 289.5 x 196 mm (LxWxH)
Rotor noise* 75.4dB 81.0dB
* The rotor noise was measured at a distance of 1m above the ground.
< Aske] =ujste A st 29 A ST Al ZARE A7 E A A
Anes g dart ok Aol wet MR 7F 29 e = A9E A% st
=AY F4E el 2AFFALE719 o ZAA} 10Wo] H =223 E(Barska 20-60%60
WA A g 122l 150mell A At Axb & WPk %<HE (Nicon Aculon TO1 10x21)S ©] &3}
d= AAGHIAL METE 28 AAlGke H 2 of &<t B35t NAFE 71 S5FATHNIER,
E9dhe E(FAZTEH 289 AhE 58 2002). AZEIHS A= HZF A2 A
skt gmel A E o2 WS BF 29U = 3l
= AT s FUHzst g7kt W = Aol thFigue 1)
she Foln] E3A2) Sge T Fo] WAL 9]
3§42 FAake A7eosd 392 @ =2 2
Aasieh 54 A7) ENARE 2HF o] =g 2L vjuln A T v g Ahgdlol
e A B 287 e dolu A71E B A3 AT AEEENORFE 15m)elA =3
7 99 R el MR ANT A Az] BAoA SlE HA nEA) som T
&1 39| (Gilchrist, 1999) 1121 8}%1 7] v Fo] ™ 2 a7tshuA et thFgure 2). il 1%
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Figure 2. Breeding ground images taken with the drones at various altitudes, and the circle image is a partial
enlargement of the original image(A: PHANTOM, B: MAVIC)

A 1039 et oA g AE Tra 7ked 71%E ol 4dle vk A%E At
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2& =2 &9t} nl oln|AE A EE Autodesk®] Autocad 20075 AH&-5F4 TH(Figure 3).
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Figure 3. Marking of heron and egret individuals using CAD tool(The cross is a marking block)

5. SHAzE|

= AR AA T 7 2AF A o g Al
o] it Blu s 98 FH3t Bl us AAE
CYAYE EYEE TestS ANt 1, 2 &
A 208 AAS Fit vae gt o
Hol A Juf =] E4HEA (one-way ANOVA)S A A|
e EAA4 2= RR Core Team, 2017)<
A&t

1. 8 X1=

i) =uAe] #AZ23% dd =9AYE
529m+4.8°|91 o, HE ] A= 63.7m*
3.39] %1 th(Table 2).

T Rdox 4 g =3 Ael it o]
S SAALE ] S8 SHEL ttestS
/\1,\]—5]_0:1 01::] Hzﬂﬁ;q_ ol:zﬂ;g 7]1_9_§ D=
0.00012 F ER0|A S4 e =39 A 2|9 Hit
Apol7b BAIA 2 Q1= UTHFigwe 4). ©]
utet JHA T EAE 93 HA HILEE vy
< 53m, WEH LS 64m=z A3t =2 2o
2 =y Ael e zlole =29 Alo]= 2 2H

o] &go] QI Ao g AdHAh =89 54
(Table 1)l A= wjH]o] sHE K v} =E] %
2 A7|7h Akt
28 %}3_5]— =2 E\,]Haoﬂ}q ==t o] 1
Aote oo AT Ao Boste F
8 8 9]o]thBrisson-Curadeay, 2017). E2& X
% 2 AAste] AN S Hol a2 QlE A
AL RS e glon AGUd FE
94 PeAE, SHLe] 717, iAol wet 3
HAgE 222 4 AtH(Vas et al., 2015; Brisson-
Curadeau, 2017). Wby =285 &85 & 714
T ZAE AT 75 2AY FEe] =9 A

>

2o sl AFA ‘:‘M'Q-zﬂo 7} 9o, Fgd
det AN Bed=s A PR
EHo]—o] % 2= olq.‘

Table 2. The escape distance of the heron and egret
measured by different models of drones

Descriptive . Phantom 4
.. Mavic pro
statistics pro
Mean 52.9 63.7
Max 60 69
Min 45 59
SD 4.8 33




)
fiu
X

chi 21 7)9] A U

4e 9% 7ATY] BEAT 79

0.0001***

70 I

(4] (o2} (=2}
(] o (&3]

Escape distance(m)

o
o

45

MAVIC

PHANTOM

Figure 4. Box plot of expression levels of escape distance by Mavic and Phantom. The plot illustrates that the
sets are different from each other in terms of expression level. p-value denotes the result from

pair-wised t-test.

2. A% 58

D AR B2

AR BB Y S A A% g2AE B
Zo] L-o]3t A Aol A 1089 1Yol A&
ok At Ho AjAl 219, Ha RAS 127
ojQlor, Hit-2 174.9+31.6°| A Th(Table 3).

= FAS FolF Ad2 AR A=At
AR TF 71T o2 dezAbe 45, o
HEEARY g o1l em, 2AAe] Aoy S
A 71zl wel Al BT w3 ol §
WA ks FAFATOIM R B H3lom
371 BUE el Folste dde] W3E 4%

2] g, A= P S AxeRe e
2 294 A3E 528 & e As 24
4 oAS SR st (Furness et al., 1993;

Thomas, 1996; Magurran et al., 2010; Pavlacky
et al.,, 2017, Hodgson et al., 2018).

29l 53mE HA 1%, 1 Al 100m= A
ettt 29E G2 1079 ZAAR A vl
wote] M2 {2 s GG Ed 59
=5 o3l

WG 24 A}, AADES 53m F7de]
ol AAFE 252, A& NAGTE 24893 Ht
249.8+1.20| 1t} 100mel|A EJ3 A S-S
Mgk A3k Hd 7RA 5 249, 2 2 7N A 2460190
om, Hit 247310010t} 7HE & 1%l
150mol| A el JA+-S Baa A3 Hu 7)A|
T 251, H A JRA| G 243019001, S 247.142.5

o] ATHTable 3).
A 7HzﬂT el BAA FodSs A%
3171 Slal A el ] EAHEA (one-way ANOVA)S

A2 B4 A3 100m, 150me] p-value=
09612 3t 2ol 7} §le ALo= YERom,
53m&} 100m= p=0.007, 53m<} 150mE p=0.0032
2 FoFF 0001004 FAHCR Foldt Ao
2 et thFigure 5).

Eg, BYLET} Robd5E Bt AAH
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Table 3. The individuals of heron and egret by ground observation and drone image analysis

Ground mavic phantom
observation 53m 100m 150m 64m 100m 150m
mean 174.9 249.8 2473 247.1 2499 248.7 2484
max 219 252 249 251 251 250 251
min 127 248 246 243 248 247 246
SD 31.6 1.2 1.0 2.5 1.0 1.1 1.8
p-value® 0.16 0.57 0.11 0.93 0.06 0.12 0.13

* The p-value is the result of normality verification by the Shapiro - Wilk test

= HYure vy Z9du
=9 =U3 150m, 100m o], A FI e
=7 e EAM AFE eamE stgich 7t 2
oA #2gH G UHH‘OE =R A
TR S AX AAFE ook
HA1EQ 64molA HFE GFE FA%

Azt A WA 251, 24 7N A S 2480190,
Bt 2499+1.00] Atk WHH F2F ©A|L 100mel]
A G G E i JRA G 250, 2 4 AN
A 24701900, Ht 2487+1.1010Tk H 1 =
o]o] 15()11101]7\1 &]—O:]E] OI]}\]-oﬂ}v]}; gqpﬂ 7H;—ﬂ£’:
250, F WA G 24601 21, T 248.4+1.89]
ATHTable 3).

7 #YnE JRA G e vlash] ¢ 4
A 2] BAHEA of| A = 64mS} 100mol]| A p=0.162,
100me} 150me] p=0.886, 64m<} 150m= p=0.066°]
o, Zt 15 7t pvalue}t 005012 Hit
7} 2pol 7} gl Ao BAE Y chFgure 5).

nju] GglA AEE AT EEE A
o7} Aoy MERFFE 1= JRA G o
w32F zkel7h gldoh olgldt el ME

1) Hodgson et al.(2018)2] RIZFE o] &3

CMOS A1 7} mj =] of] Bl8] mafjAtro] 7] o Fol

= A=A 29E e et <t
o7 R0 b FEY A eE dHE

71 wZol o

275 ?MZJJr ZE Gzl o3t A
TE v Wl A} A FsdHSe] A
31.6, =297 H=-E 1.0~2.59 tH(Table 3). T3
CEGRE A5 MER A A RSH
S27 Bt gkt o]l Adhe A gAA
58 F gl F27A 22 GAelA E1E &
AN Wil =& 97 BEo] MAF 24
o felstthe RS AlALath

o] A3} Hodgson et al.(2018)9] 17+ A¥}o}
LA B A e A 2HTe] a5
& 7] "ol Ao eAnE B3 JiAS
g vlael Aol ATt
T & 2d JfA S Bl A A" F
g gt AT AFol 7 gl o, u] <
G+ #2Q 1= Hd AA S Zpolzk Uit
e o1& =2 Fl gl AT njEo =z

7HzﬂT TS 98 =8

[e)
gol mide ZjiXé s S A2l
A5 A7e

=
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Figure 5. Box plot of expression levels of individuals of heron and egret by image taken with drone and ground
observation. The plot illustrates that the sets are different from each other in terms of expression level.
p-value denotes the result from one-way ANOVA
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