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ABSTRACT

This study was conducted to reveal the home range status according to
thinning and the overall migration ecology using location trackers for the
Ardeidae living in Daejeon Metropolitan City and Yeoju-si from 2015 to 2021.

As a result of the survey from 2015 to 2019, 6 species were bred in 272
nests in the home range of Naedong Middle School in Daejeon Metropolitan
City, and 6 species were bred in 142 nests in the home range of Kimin
Middle School. However, as the Kimin Middle School home range was thinned
out in 2017, the Korea Advanced Institute of Science and Technology became
the only home range in the city center of Daejeon, and the number of nests
increased to 1,092 with 6 species in 2018. In Shinjeop-ri home range located
in Yeoju-si, a maximum of 177 nests with 3 species were bred from 2016 to
2018, but due to damage to the surrounding home range, the number
increased to 505 nests with 5 species in 2019. Therefore, it was confirmed
that the destruction of the Ardeidae home range resulted in the formation of
a new home range in areas where breeding had not taken place, and the
density of the home range gradually increased over time.

We attached location trackers to two species, gray herons and great
egrets, inhabiting Daejeon Metropolitan City and Yeoju-si, and analyzed their
home range, habitat usage, migration route, stopover, and wintering site. As a
result of analyzing the home range, the MCP home range was 187.37knm for
gray herons and 145.94km for great egrets, and the home range of 50% of
KDE, the core habitat, was 22.26km for gray herons and 18.19km for great
egrets. The core home range confirmed in Daejeon Metropolitan City, an
urban area, was 35.96km for gray herons and 43.14km for great egrets. The
core home range identified in Yeoju-si, a rural area, was 1.70 ki for gray

herons and 3.22 kni for great egrets. Both great herons and great egrets had
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a wider home range in Daejeon Metropolitan City. Habitat usage rates for
gray herons were in the order of hydrosphere 57.81%, forest 26.20%,
farmland 11.42%, reservoir 2.16%, bare land 0.36%, and others 2.04%. For
great egrets, habitat usage rates were in the order of forest 28.85%,
reservoir 24.77%, hydrosphere 22.37%, farmland 16.65%, bare land 6.24%, and
others 1.13%.

The two species, gray herons and great egrets were found to begin
long-distance migrations between mid-June and mid-October. In the case of
gray herons, it was confirmed that they migrated 1,682 km for an average of
71 days and mostly overwintered in mainland China. The great egrets
migrated 2,752 km in an average of 49 days and were confirmed to winter in
southern China, Vietnam, and the Philippines. The main stopovers for the
Ardeidae were found in 8 areas for gray herons and 15 areas for great
egrets. They lived for a minimum of 1 day and a maximum of 66 days for
each stopover. For each species, from one area to as many as five areas
were used, most of which were China, North Korea, and the Philippines. It
was confirmed that gray herons and great egrets continued to use the home
range and wintering sites they had previously used each year. For stopovers,
they used the same area but also used other areas depending on the
environment.

Various migration ecology information obtained through this study has
significant value as primary research data on the Ardeidae affected by
habitat loss; and will be used for various research materials such as the

Ardeidae population protection and habitat management in the future.
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Figure 1. The Map of Breeding Ground of Ardeidae.
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Table 1. The Status of Ardeidae Breeding Ground

No. of Nests 215 216 2017 2018 2019 Max. R?
Naedong Middle School 272" - - - - 272 0.6000
KAIST - 730 968 1092 - 1092 0.8619
Kimin Middle School 142 258 33 26 - 258  0.4583
Sinjeop-ri - 113 0 177 505 505 0.6678

* . Number of nests, R? : linear regression, N/A : not applicable

1400

1200

1000

800

600

400

200

-200

y=35L4x- 181
R?=0.8619
y=107.4x - 163.2
R?=0.6678
y=-BLEX+272
R*= 0.6
y=-5F3x+258 ettt
R2=04583 e
20159 20163 2017 20184 20194
=g Naedong Middle School i KAIST Kimin Middle School e SiNjEOP-1i
+ 1% (Naedong Middle School)  «+«+++ A3 [KAIST) A (Kimin Middle School) wasees M (Sinjeop-ri)

Figure 2. The Status of Ardeidae Breeding Ground.
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2 Ay W= W AW

() WEFsaL WA
o HA R oA 201549 6F 2727 A7} A, HWzE 15070
(55.15%), T =Z 4570(16.54%), 3= 2671(9.56%), TH=Z 2570(9.19%), <j7}=]
20701(8.09%), 31 22471 471(1.47%)] <=0] LTHTable 2).
WEFsta WaAE 20159 B AefolA 7 Be wWao] oo Fou,
Foste] nEE WMAAE B4 APo] zhEE o} 2015He] FolE MAAR o
597 e %) ¢ o] tR?<0.5000).

Table 2. The Status of Naedong Middle School Breeding Ground

Species 015 16 017 218 Max.  RD(%) R?
Gray Heron 22" N/A N/A N/A 22 8.09 0.5000
Great Egret 45 N/A N/A N/A 45 16.54  0.5000
Intermediate Egret 25 N/A N/A N/A 25 9.19 0.5000
Little egret 150 N/A N/A N/A 150 55.15  0.5000
Black-crowned Night Heron 4 N/A N/A N/A 4 1.47  0.5000
Eastern Cattle Egret 26 N/A N/A N/A 26 9.56 0.5000
No. of species 6 N/A N/A N/A 6
No. of individuals 272 N/A N/A N/A 272

* . Number of nests, R? : linear regression, N/A : not applicable
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o7 WA 201597E 201897kA] & 63 1,39570(H Tl
Ar FAEA A wM2lo] gRlEAom™, FE 55071(39.43%), M= 45071
(32.26%), W= 14570(10.39%), <h7}e] 1207H(8.60%), EH=Z 1007H(7.17%), 34
22t71 307H(2.15%)8) <=l AtH(Table 3).

S=astylEd A A= 20019 3E5E 2012397HA = MER RMAA R o)&
Hlo, o] o] Fojzl o] & 2015 7kA] WAARE o] &H R Uskth 20161
FEH oA o] o]Rojxom, 2018 %] F=Adr|Ed UAA F AEF
AAHZ A5 Aol thsl o] o] FAHI A HFM= MAXTE FA=
‘gl A

g7kl 2016 5E 201774 A WiAlo] Fhskglont, 2018 FE hE = 9l
3 walo] BRlE A FATHR?=0.0419). T2 E 2016A%E A& o2 Zr)e
T A%E 2god, 2018de R s 20179R8T 457) AV ZaAT
(R*=0.6614). ZMZE 20165 E ALH o7 Fasts AFE B oH, 20189
of 807/1& 20179 R Th 1270 Z7F8hATHR*=0.3830). 4 2E 20163 5EH A% 4
0B At AFL HATHR-0.3659). ek 23ols glout A%Ho
2 Z7Mee 4SS EATHR’=0.8699). FEE AN&HH o7 FUhste] 2018Wel &=

M AT Aoz 2 ATHR=0.8666).

N

)
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Table 3. The Status of KAIST Breeding Ground

Species 215 16 217 218 Max.  RD(%) R?

Gray Heron N/A 30" 120 0 120 8.60  0.0419
Great Egret N/A 30 145 100 145 10.39  0.6614
Intermediate Egret N/A 100 68 80 100 7.17 0.3830
Little egret N/A 450 430 332 450 32.26  0.3653
Black-crowned Night Heron N/A 20 25 30 30 2.15 0.8699
Eastern Cattle Egret N/A 100 180 550 550 39.43  0.8666

No. of species N/A 6 6 6 6

No. of individuals N/A 730 968 1,092 1,395

* . Number of nests, R? : linear regression, N/A : not applicable

719 Fsta A2 A A= 2015 FE] 2018 7R F 68 2587N(A WA+ &
Aol A W2jo] glelon, FEEE AU 83/H(32.17%), H7telet s 227
7F Z+2b 4070(15.50%), SH¥ = 3770(14.34%), TH=E 33701(12.79%), F= 2571
(9.69%)°] <=o]AtKTable 4).

ZIMFsta HAA A= 20156d =0 & 65 1427] 20168 =ol= 6F 25870
2 ZUsIH oY, 2017d Xl = 3% 332 Zadtr] AFEIHE A 2018 ==
d7tel 15 267071 BZEHAT. ol & WA A ALFe] E<}do] B oW W
OB FaFo] dAlste] FHOoR WAo] Fusts T =4dd E=MH =

UEd 5o TAR <l MAx F9 qbgo]
Haf aql S7F= W40l EojE Aoz AddEn.

H7rel= 20159FE 20161 d7HA] WMol Frlstdloy, Wajacle= <)
2017 8= &St o, 2018 2571 =
W2 = 2015 RE] 201613 7FA] WAlo] Frtst
s WMAo] ZHAste], 2018 ol= w40l &

l~>
OIN
3
xR
PR
g
@
m
5
o ofx
)

Qo) 2017dFE Wejeclow
52 eFkth(R?=0.1196).

rO

_’|5_



T2 E 20159 % 201630l Walo] Frlstd o, 2017d o] Fol: WA
o] Flg A UTtHR?*=0.5497). M Z &= 201535 2016dl= F7Hske], 8370
2 7bg we w2jo] o] fojg o}, 2017dRE = W aclo] LAt 20180
Wajo] BHelE A FTHR?*=0.722D). ) 22tr]+ 20159 F-E 2016W@7kA] A
How Zrlelgoy, 2017dRE geadlow wol HUHA gt
(R*=0.5658). &2 2015\ %€ 2016137k HAlo] F718tg o, 2017dRH W
sl alel o) Mol Bls =] FTHR?*=0.3612).

rr

Table 4. The Status of Kimin Middle School Breeding Ground

Species 015 16 017 2018 Max.  RD(%) R?
Gray Heron 15 40 8 26 40 32.17  9E-05
Great Egret 7 37 15 N/A 37 15.50  0.1196
Intermediate Egret 20 33 N/A N/A 33 14.34  0.5497
Little egret 65 83 10 N/A 83 12.79  0.7221
Black-crowned Night Heron 25 40 N/A N/A 40 15,50  0.5658
Eastern Cattle Egret 10 25 N/A N/A 25 9.69 0.3612
No. of species 6 6 6 6 6
No. of individuals 142 258 33 26 258

* . Number of nests, R? : linear regression, N/A : not applicable

4) AA2 AR
A WA= 20163 FH 20199 7FA] 5F 50570 (H WA+ @A) A=
H2jo] elEglon, o]F FiWE 20471(40.40%), A7Fe) 11770(23.17%), S =
7570(14.85%), AWM= 6271(12.28%), 3= 47/01(9.31%) =o.2 3= A tHTable 5).
A Y MAA = 1950378 HAX 2 o] &H7] AZste], 1968d HA7d=
2 AAFH BYFHEoY, 1990 ol F of2] 7hA glom WHANATE EA4ke
of HAMNAZE FaskHA tHYeoju-si, 2018).
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sfrtel= 20161 62702 7Hd W wiAo] o]Fojx o, 2016dFH 20199
NA A&H oz Frlete Ao A= JATHR?=0.6157). Tl Z = 2016'3 HH
A& o7 Frbete] 201930lE 7 Be WAo] o] R HTHR*0.7144). T =

+ 201678 2018\ @7kA] W2lo] &IE A gFgtont, 2019 75717 FRIEH AT
(R?=0.5000). ™2 2016 5E 201874 st o, 20199 6202 W2
o] Z7}3tATtHR?=0.4567). &= 2016 5-E] 2018d71A] W2lo] EelE=] ¢kt
o, 2019139 47707 81 = A THR?=0.5000).

Table 5. The Status of Sinjeop-ri Breeding Ground

Species 2015 2016 017 218 2019 Max.  RD(%) R?

Gray Heron NA 62 NA 91 117 117 2317 0.6157

Great Egret N/A 34 N/A 81 204 204 40.40 0.7144

Intermediate Egret N/A N/A N/A N/A 75 75 14.85  0.5000

Little egret N/A 17 N/A 5 62 62 12.28  0.4567

Eastern Cattle Egret N/A N/A N/A N/A 47 47 9.31  0.5000
No. of species N/A 3 N/A 3 5 5
No. of individuals N/A 113 N/A 177 505 505

* . Number of nests, R? : linear regression, N/A : not applicable
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I W27 PFA L AR o] &

NEFe Ot AXAS BHLASA £2387] Wi, A2A FA4 whet
O 27 24 velygr] o el (Shin, 2016), @3 ZUEHY ZAZE W)
279 PsdH AHA ol&ES FAE F gtk

27 AFH2 AR EAFH MASo] AAsted HATY FHE F
gstal M #EE el ol T2 AFo|tHWinker et al, 1995; Peter et al,
2002; Michell and Powell, 2004). Z7/F< d&d A7 dFEE F4 7F=Hx F
2t A4S T3 ATE AT olFAE 9 AFAS Hotsied A
o] Aot AR HT g J)ge] WIEER oRYFEAAFHY], ALFHAA
9 SARHE 83T AU Jhesta, 2o wEl MEFe] AAME A

9 olBAEE AAT 4 Atk MIFEAAFH/E HFEE A4As)

rr

ftlo

A - FZE olF e B ARE FHID 5 o] olFAY, olsAd=E, FTd

O

’

2011; Jung, 2019).
A2 FlA ol AEHE ANFHAGAE FYFEAANEH] WT-300
=]

geb o] AP FAEE A FAH I WT-300F o §3tel Fujo] =3}
L oNERe AWA YEAR AAA o] §E T AWHA o BHH BE
ARE BASe MzFe nE elo] BRI ARE AT dshel o
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2. AT Y

D MEF =Y @ 9XFH7) 23

ATE drtelel SUHUE 2%S g RE E4AAYY FEXHY A9E 3
4 PlaE fal e eclol e =AAYR] tABgAet sEAYeRE A
I sRBA7E WA BAE AFA A A o] Fol T

A F A Ao E 20159 69HE 2016\ 49712 AR A= FHH &5
A FACMA /MAE £t o, AFA A= 201939 SEFRE 6€7HA AF
Al BUE A MEAR Sl At e 58 FAA INAE
Air-Cannon-net< ©]-83to *xI 3t}

oZi

x¥H WZFE vlE AFHYBIrd-Bag)oll 9o 10814 208 A= A3t
ANZem, o]l Z+ JAEE FAE SAIAS. 2/ FEeE FAI= AFTY
5% olst= dt= Aol FFol U Ate HAs &+ dom(Kenward, 1985),
ok FE S X521 7] WT-300(GPS-Mobile phone based Telemetry)e] FAl7} 27g
¥ 1Hsk 600g °lFe MAE g o= M (Back-Pack) Fel= F-234
o AAFA7IE FAS A A AEe 9l dEHEE Fojste] B4
S THTable 6).
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Table 6. The information for captured Ardeidae(Great Egret, Gray Heron)

Information for species, weight, and location of capture is provided

Area ID Species Weight(g)
D01 Great Egret 1,310
D02 Great Egret 1,250
D03 Gray Heron 1,350
Daejeon
D04 Gray Heron 1,310
D05 Gray Heron 1,230
D06 Great Egret 1,320
Y01-1 Gray Heron
1,350
Y01-2 Gray Heron
Y02-1 Great Egret
Yeoju Y02-2 Great Egret 1,290
Y02-3 Great Egret
Y03-1 Great Egret
1,310
Y03-2 Great Egret
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thAFGA oA Z33F MAl= Qrte]l 370A, S 3AAGen, oJFA
ANA 2 MA= irtel A, SHHE Ao, a3t 59 WA
£ o] &3 MAE nHste] A==z MAE 97t 270A. S S7iAlE T
ot E43stth GPSAEE 4ARg g 5st=s AAstg o, DO 7iA)
of A% wigged BREF FHg o5 HAEE 47] H3 2 6AFE 2F 64171

A 24z ST oRFYES A7) 98 oF 1246 @ ASHES A
STk F - oRgE B F7he 06AFE 184, oREE 18A%E 06AZAE T
wate] BT

AxFAolH = oA 289 6714 = 20159 649 5YFH 20161 949 2
A7 st A8t on, oFoA 289 A= Ax=EE 20199 5€
149458 2021d 6€ 26€47kA st E48dt F5d £4E fs A4
31UEE HA 162U7HA] Ao, JS=H GPSHEE HA 1823 5E Hu)
5] 531 th(Table 7).

1
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Table 7. The Information of Wild-Tracker (WT-300) for Ardeidae(Great Egret,

Gray Heron) in Korea

w >pecies StTezCkmg Pel‘;:();id ngggg tir%%%y oS it
D01 Great Egret 2015-06-05 2015-10-14 132 8 980
D02  Great Egret 20150807  2015-10-4 59 6 442
D03 Gray Heron 2016-03-15  2016-07-08 116 6 881
D04 Gray Heron 2016-03-15  2016-07-01 109 6 647
D05  Gray Heron 2016-03-25 2016-09-02 162 6 968
D06 Great Egret 2016-04-20 2016-08-25 128 6 710
Y01-1 Gray Heron 2019-05-14  2019-06-13 31 6 182
Y01-2 Gray Heron 2020-03-07  2020-07-02 118 6 726
Y02-1 Great Egret 2019-05-22  2019-07-25 65 6 401
Y02-2 Great Egret 202000506  2020-08-26 113 6 693
Y02-3 Great Egret 2021-05-07  2021-06-26 51 6 301
Y03-1 Great Egret 2019-06-12  2019-07-24 43 6 265
Y03-2 Great Egret 2020-04-18  2020-07-13 87 6 538

3 A €4

N2 R PFd B4E 3 I58 CPSHEE 2EA2~ Z2 A QGIS
3x3% R 4xe] #A HI7AE o] &t en, o dAFdAE HAESHAIH
(Minimum Convex Polygon Method : MCP) 100% W3 A2 ==2"H(Kernel
Density Estimation : KDE) 95%, 50%& ©]-83t%th. KDE 95%< Y¥td qsd&
UEelY ™, KDE 50%+= #dAA9H ez FE3tHkauhala and Auttila, 2010).

AR ol &ES Totslr] fal S FolA Iz AEF EAIEZ QGIS
gsto] sid FHakol i FAS Hefsion, EXYEES] FEFE
A, A, AgA, A, 718 T 6712 TSk 438k ti(Table 8).
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Table 8. The Land Coverage Map (Middle Classification) Reclassification

System

Reclassification Middle Classification

Inland wetlands
Hydrosphere
Inland waters
Rice Field
Facility cultivation area
Farmland
Orchard
Other cultivated land
Hardwood forest
Coniferous forest
Forest Mixed forest
Natural grassland
Nature bare land
Reservoir
Field
Bare land,
Artificial grassland

Reservoir

Residential area
Industrial area
Commercial area
Other . _
Culture - Athletic - Recreation area
Traffic area

Road
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3. A7 A%

D AA P5d Y

(D sli7}el(Ardea cinerea)

AA H7e] S7RAIS] FFdS gk A MCPel 9% Hy d&dS 187.37
kii(n=5, SD=146.54)°1At}. AGHE= A FHA oA 301.31kii(n=3, SD=57.04)3% 2
o, oFAoA 16.46kin (n=2, SD=10.82)= &RI=o] thHFGA oA PFH] o 4
S YeAL /A ez etk AAEEE DOSAAZE 359.01kiZ 7 W&
PesAES BHom YOI-270A 7} 5.64ki= 7 52 FFHol A AT

KDEel] 93 AA Hi FsHS vt F5AA 5% B 86.60kii(n=5,
SD=94.2Dejnen, MAAANAZ FFE= KDE 50%l4 Ht  22.26ki(n=5,
SD=24.86)= &= 3o}

AGE2 = AFGA A KDE 95% ¥+ 139.93kii(n=3, SD=87.63), KDE 50%
- 35.96ki(n=3, SD=23.67)% ZFRI=Aom, AFAA KDE 95% B+ 6.61kn
(n=2, SD=1.71), KDE 50% 3+ 1.70kn(n=2, SD=0.47)Z A= o] GG A7} LHt
HFALA 5% A AR 50% EF We FsdS VA= ASE e

A A2 A9l KDE 50%° 43¢ 7HE W& dsdS Hd JHA= DO3ZNA =
60.52kio] AL, 7 F2 FedS B MAE YOI-270 A2 1.23kiio] AT

AA Ysde FAsk= MCPe MRS &lst= KDE 50% =F =4
A AFAA A NA 7HE WAL FEAGR] AFA A 7 FA eSS
(Table 9, Figure 3).

_26_



Table 9. The results of Home range analysis according to MCP and KDE of

Gray Heron(A4rdea cinerea) with GPS at Daejeon and Yeoju

Area D MCP (ki) 95% KDE(krf) 50% KDE(kr)
D03 223.65 243.25 60.52
Daejeon D04 321.28 147.54 43.37
D05 359.01 29.00 3.99
Aver. 301.31£57.04 139.93+87.63 35.96 +=23.67
Y01-1 27.27 8.32 2.17
Yeoju
Y01-2 5.64 4.91 1.23
Aver. 16.46+10.82 6.61+1.71 1.70+0.47
Total aver. 187.37+146.54 86.60+94.21 22.26+24.86
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Figure 3. The results of Home range analysis according to MCP and KDE of
Gray Heron(A4rdea cinerea) with GPS at Daejeon and Yeoju.
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Figure 3. Continued.
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Figure 3. Continued.
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(2) S Z(Ardea alba)

AA Foi=z g7iAle] FesHe e 23 MCPo|l &3 H+d Fsd2
145.94kii(n=8, SD=169.63)c]At}. A GHE == thAFAA| Al A 212.58ki(n=3, SD=137.86)
Rom, AFAoA 105.96ki (n=5, SD=10.82)= &A= o] thAFIA NN © H
PsHo] AT MAEZ= Y03-2 7§A|7}F 454.17ki= 7 WL FT5HS B
gom YO2-3/MA I} 743kiE 7 FL A5 AS 2= Ao = et

KDEe| <Jgt HA| H A5AS vt A5dA 5% 4 H+ 88.3%ii(n=8,
SD=123.24)0|%l o, AU AAZ FE+= KDE 50%°l4 %+ 18.19kii(n=8,
SD=27.85)°] At}

AGE2 = ddgFdA el KDE 95% ¥+ 202.38ki(n=3, SD=138.91), KDE
50% B+ 43.14ki(n=3, SD=32.68)A o™, oFAlol|lA] KDE 95% %+ 20.00kni(n=5,
SD=15.80), KDE 50% ¥+ 3.22kii(n=5, SD=1.54)Z thAFIA|7} Lt sP5AA 95%
o A AZQ 50% BF W FFTALE Ze AoE YEth

A AAA QD KDE 50%2] 749 7Hd W dede 2 /A= D067iA =

A

80.54kio] 21,

A Fsds gsts MCPe A AAE &lst= KDE 50% EF =4

A9l AFIANA 1R AL, FEAG AFANA Y T BFAL
o

Z Yelstti(Table 10, Figure 4).

7Hd F2 deds B AAE Y03-1 ANAZ 1.67kio] AT

zt

.]

rlr
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Table 10. The results of Home range analysis according to MCP and KDE of

Great Egret(Ardea alba) with GPS at Daejeon and Yeoju

Area D MCP(kif) 95% KDE(krf) 50% KDE(kif)
D01 352.06 290.10 47.95
Daejeon D02 24.86 6.28 0.93
D06 260.82 310.74 80.54

Aver. 212.58+137.86  202.38+138.91  43.14+32.68
Y02-1 25.32 17.09 4.29
Y02-2 28.96 14.71 2.23
Yeoju Y02-3 7.43 8.4 2.17
Y03-1 13.93 8.89 1.67
Y03-2 454.17 50.89 5.73

Aver. 105.96£174.27  20.00+15.80 3.22+1.54

Total aver. 145.94+169.63  88.39+123.24  18.19+27.85
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Figure 4. The results of Home range analysis according to MCP and KDE of
Great Egret(Ardea alba) with GPS at Daejeon and Yeoju.
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Figure 4. Continued.

_34_



Homerange
Y022

A\ © Points_all
[ KOE 50%
[ KDE 95%
3 vce 100%

! Homerange

Y023
o Points_all
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Figure 4. Continued.

_36_



2) - okt YEA BA

(D) N7yel(Ardea cinerea)

g71e) 5AAe] - olt WEAL Thobd A MCPl ofF W 1 FE
12 155.59m(n=5, SD=129.03), ¢kt 3Y5H-S 133.55ki(n=5, SD=110.1)= F3t 3Y

ol o W& o= JEehTh

AgEzE hAFGA A F3ol|l 256.3%ki(n=3, SD=48.49), °oFzrell 212.90ki
(n=3, SD=66.50) 2™, oJFAoAx FIbol|l 4.41ki (n=2, SD=0.63), ©kztoll 14.521ki

2, SD=9.48)= YEelh} F - ol 5 =AA SR thHFHA oA ssHo] T
W Aoz yehgth AA FFAMCP)Y A tiddgA = F3tol o Wolx
A FAIE ofzhel B W& AFdS 2 ZoE Yehyth

MAEZE F7h) DOS/AWA 7L 324.94ki = 7F8 W3, YO1-170#|7F 3.78ki=
M F dedS e Ao®E yeEt. oRtol= DOAZNAI7E 306.46kiz 7HE

(n

KDEol| |3t XA B+ 5d Fholl dut l-5dA 95%l A Ht 94.49kii
(n=5, SD=101.02)c] o™, WU AZ ZF7E= KDE 50%N A v 25.29ki(n=5,
SD=26.8)Att. ogtoll+= dxt FFHA 95%l A H+ 112.00kii(n=5, SD=131.88)°]
Ao, HANAARE E7Ee KDE 50%lA4 B+ 33.59ki(n=5, SD=42.84)3Ath.
rtel= Fhol AA FFAJA MCPAA o W& dsAS 7HA= A= U
wom, ofzkel] YukzQl PFAA KDE 95%<t &4l 4212192l KDE 50%A ¢

e e desde Bt

c

AGEEE HdFGA oA F3tol KDE 95% %+ 156.41kin(n=3, SD=91.21),

KDE 50% 8+ 40.63kni(n=3, SD=24.69)% 2™, okztel]l KDE 95% %+ 181.22kii(n=3,
SD=130.41), KDE 50% g+t 54.67kii(n=3, SD=44.14)At}. oA FAlol| A= F7tol| KDE
95% W+ 9.10ki(n=2, SD=3.52), KDE 50% ¥+ 2.27kii(n=2, SD=0.62)E % ™, o1t
o KDE 95% %+ 8.17ki(n=2, SD=1.82), KDE 50% %+ 1.98kn(n=2, SD=0.58)= 1}
BT

AGEEE F - ot BF EAA G thAF A A ¥ W2 FsHdol YERR
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MAEEE A2 R Q] KDE 50%2] 735 DO3ZNA| 7} 5= - ofxF =% 74 Y2
FsHS BAoW, YOI-2/WA7F F - ozt BF 7 F& dsdo]l UERT
(Table 11, Figure 5).

Table 11. The results of Day and Night Home range analysis for Gray

Heron(Ardea cinerea) with GPS at Daejeon and Yeoju

MCP(krf) 95% KDEC(krf) 50% KDE(krf)
Day Night Day Night Day Night

Area ID

D03 220.38  157.40  257.72  343.77 63.44 111.28
Daejeon D04 223.84  306.46 17491  175.40 52.12 49.14

D05 32494  174.84 36.61 24.50 6.33 3.59

256.39 21290 15641  181.22 40.63 54.67

Aver. +48.49 +66.54 +91.21 +13041 +2469 +44.14
Y01-1 3.78 24.00 12.61 9.99 2.90 2.56
Yeoju
Y01-2 5.04 5.30 5.58 6.34 1.65 1.40
Aver 4.41 14.52 9.10 8.17 2.27 1.98
: +0.63 +948 +352 +182 +062 +058
155.59 13355  97.49 11200  25.29 33.59
Total aver. +129.03 +110.17 +101.02 +131.88 +26.81 +42.84
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Figure 5. The results of Day and Night Home range analysis for Gray

Heron(Ardea cinerea) with GPS at Daejeon and Yeoju.
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Figure 5. Continued.
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(2) =) 2 (Ardea alba)

ZFoMe g)Ae) F - okt FEAL 2AT AT, MCPo) )@ HE F7b 3
&d2 118.72kii(n=8, SD=138.02), okt &-&H-& 63.10ki(n=8, SD=95.24)= I+ 3

Fdo 897t H We Ao Yehgth

MAEEE F3hl YO3-27RA17F 347.50ki= 7HE HWe FTdEL HYowH,
Y02-37§ A7} 6.96ki2 714 F A= UElTh okztol= DO1ZRA7F 259.14kid
2 7 Yo g%5daS Bygon, D27/RA7F <0.01kiE 7HE Fskoh D27RAl S A ¢
ofztol A-H(FA A, WA AN A o] 53R 2 ALE AU

KDEd| 93t dA| H+ P> F0o Iut F5AA 5% A H+ 74.12kn
(n=8, SD=85.38)o]om, A2 =2 EFEE KDE 50%14 3+ 12.76ki(n=8,
SD=13.55)%t}. okztoll= duk FFAJA 95%lA BHF 96.04kii(n=8, SD=162.92)°]
Rom, AAMAAE EFEE= KDE 50%04 HF 31.38ki(n=8, SD=53.55)%1T}.

Fojuzs Fabel Al AEAL MCPIA o Wlw, ofztels AuAgl a%
A9l KDE 95%<} s141421x)je] KDE 50%004 o W& Wele] 95de 2=

Ao w2 UERT

AdgdgzE hAFGA A F3ol KDE 95% B 142.91kii(n=3, SD=101.23),
KDE 50% %+ 23.59kii(n=3, SD=16.52)%., oFztell KDE 95% 3 251.88kii(n=3,
SD=178.62), KDE 50% ¢ 82.66kii(n=3, SD=58.64) UElT} o FA ol & F37to|
KDE 95% & 32.84kii(n=5, SD=31.14), KDE 50% BT 6.27ki(n=5, SD=4.20)% 3L,
ofztell KDE 95% H¢ 2.53ki(n=5, SD=2.98), KDE 50% ¢ 0.61kii(n=5, SD=0.79)
2 UET

AGEEE F - o BF EAXES diAFIA A o YW FFdS

o 7
\= Aoz yegetd A 548 AA Gl ek Algke] @op oFAR
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gRBel el A4S AA BEAN MCPE 7+ #3570 § W& Ao Yep

KDE 50%°ll+= oRgtell s&#o] o H
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Lo e
s [0 (Z
rlol'mog(:,
& T of
o}nﬂrﬂi
o R
£'E7U<
© o &
oorr o
T o &
NN 2
o =2 o

>,

X

>

N

rO

T % vl A s agle]l A ofgtel] EAQto] Frlalr] wiiol| F3tol| o W
< W9 dFdol et Ao g dddn

WA == A2 R Q] KDE 50%2] 73-%- DOLZRA|I 7L = - ofxF BF 74 W&
FedS Bom, D27iAIZE F3tell 71 F& dsde Bt oRxte] A-¢D02
HAeE YO2-270 A, YO2-37RA7F AF oA A9 o] e A ¥ot 7HE F& W
A9 PsdS e A2 =2 YelytiTable 12, Figure 6).
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Table 12. The results of Day and Night Home range analysis for Great
Egret(Ardea alba) with GPS at Daejeon and Yeoju

MCP(ki) 95% KDE(km) 50% KDE(km)
Day Night Day Night Day Night

Area ID

D01 339.81  259.14  250.12  394.51 39.50 129.85
Daejeon D02 24.86 <0.01 7.15 <0.01 0.82 <0.01

D06 163.11  187.96  171.48  361.13 30.45 118.12

Aver 175.93 149.03 142.92  251.88 23.59 82.66
‘ +128.90 =+£109.31 =+101.23 +£178.62 =+£16.52 +58.64

Y02-1 24.86 12.69 22.49 3.01 5.95 0.68
Y02-2 28.82 0.41 22.89 0.01 5.19 <0.01
Yeoju Y02-3 6.96 0.01 13.86 0.01 4.74 <0.01
Y03-1 13.81 2.53 10.56 1.58 1.39 0.25

Y03-2 347.50 42.09 94.38 8.06 14.06 2.11

84.39 11.55 32.84 2.93 6.27 0.61

Aver. +131.79  +£1595 +31.14  £298  £420  +0.79
11872 6310 7412 9604 1276 31.38
Total aver. +138.02 +9524 +£8538 +£16292 +1355 +5355
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Figure 6. The results of Day and Night Home range analysis for Great
Egret(Ardea alba) with GPS at Dacjeon and Yeoju.
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Figure 6. Continued.
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Figure 6. Continued.
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3 A o]§ BA

D ei7te] A4 A ol &&
AAFH7E ol&st] 59 AXNBRE EANEE FTEF FToE T
ol A 23k drte] IMAE FANA 57.81%E
T =L olfES HYow, tggoz AHgH(26.20%), T 7HA11.42%), A5
#1(2.16%), 71EH2.04%), W+A1(0.36%) w2 LHEFRTE

AFA N BZE el A e] A FACNA 474T%2 7HE BE ol &
ES BAoH, oo = 4H(30.51%), 7 A(20.04%), 71EH1.87%), YA(0.11%)
0 2 vElti(Table 13, Figure 7).

shrtel o) A =AAGR] hdFGA et sE2A G AFA BF FAE UL
 wol o] &t oen, 1 udFo® A 4R £o = °
HA. FA sAA, AFA= H7ErE HAA R o] st AHolH, 4HY
o A WA 9 FAAR o] &sta e AYolth. Ao AS W2 FE
ol dAHol FAZE FAH <rtElvl FAAER o] &

AF A2 4hde] I g g Qs EAIEREAA Aol UARZ UE
MAEZ= DO3ZNA, DOS/NA, YO1-270A1e] A FAE 7Fg %ol o] &3t

gom, DOAZRAl, YO1-174A1e A$ A4AAS 713 o] o]&3t= Ao E e
woH(Table 14, Figure 8).
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Table 13. Using ratio of total habitats during the tracking period of Grey

Heron
Grey Heron

Habitat - ;
abita Daejeon Yeoju
(n=3) (n=2)
Hydrosphere 57.81 47.47
Farmland 11.42 20.04
Forest 26.20 30.51

Reservoir 2.16 -
Bare land, 0.36 0.11
Other 2.04 1.87

Table 14. Using ratio of habitats during the tracking period of Grey Heron

Habitat Daejeon Yeoju
D03 D04 D05 Y01-1 Y01-2
Hydrosphere 61.63 10.66 85.85 29.12 52.07
Farmland 2.72 40.34 - 36.26 15.98
Forest 32.01 40.03 11.67 30.22 30.58
Reservoir 0.23 7.11 0.62 - -
Bare land, 0.68 0.46 - - 0.14
Other 2.72 1.39 1.86 4.4 1.24
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Figure 7. Using ratio of total habitats during the tracking period of Grey

Heron.
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Figure 8. Using ratio of habitats during the tracking period of Grey Heron.
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(2) THHE A2 o] &&

HHFA oA F2g Tl 3MA= AHANA 2885%F 7HE E2 o]
SES RN, 5202 AFAQLTT%), TA22.37%), &78A(16.65%), YA
(6.24%), 71EH1.13%) =S 2 EFST

oAFA oA F23 S E S7RA o] - AA-olA 66.24%% 7MY =2 O
SES RPoH, go=2 FHAU8.84%), FA0L37%), 7IEH4.46%), A
(0.19%) <ol tH(Table 15, Figure 9).

THHEZE tdFFAet AFA BF AdS 7 Bol o8t o=
et on, Ahds FA4A Z "R o] &3 Zlojgt ATd

AXA L A5 =AAG] HdFGA

MAE =2+ DOIZNAF DO27NA o] 73 AFxe} FAE 7Hd @l ol &3t
Ao, DO67HA, YO2-17/0A, Y02-270A1, Y02-370A), YO03-171A1, Y03-271 %)<
735 AAE 4 ol o] 43 o2 el ti(Table 16, Figure 10).
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Table 15. Using ratio of total habitats during the tracking period of Great

Egret
Great Egret
Habitat ; .
abita Daejeon Yeoju
(n=3) (n=5)
Hydrosphere 22.37 11.37
Farmland 16.65 18.84
Forest 28.85 66.24
Reservoir 24.77 -
Bare land, 6.24 0.19
Other 1.13 4.46

Table 16. Using ratio of habitats during the tracking period of Great Egret

Daejeon Yeoju

D01 D02 D06  Y02-1 Y02-2 Y02-3 YO03-1 YO03-2

Habitat

Hydrosphere 10.71 7240 733 29.68 1299 0.67 114  6.69

Farmland 1429 023 30.14 399 1890 24.25 3509 18.77
Forest 16.12 2715 4746 60.60 6580 71.43 62.64 69.89
Reservoir 53.88 - - - - - - -
Bare land, 429 022 1268 0.25 0.29 - 0.38 0.19
Other 0.71 - 239 549 201 365 0.75 4.46
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Figure 9. Using ratio of total habitats during the tracking period of Great
Egret
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Figure 10. Using ratio of habitats during the tracking period of Great Egret.
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4) F - oRF A A o] &FE

(D sh7re] 5 - ofxE A 2A| o] &
A FGA oA F23E rte] A= Foll= FA A 56.29% %2 7HE &
| &ES BRon, 3o =2 4HH(30.81%), &7 A(7.81%), A +*(2.60%),
Z1BHL.97%), U*(0.51%) =22 YEtgth. ofdels sAA 60.41%= 7}
A =L oJgES RYoH, oz 2HH(18.33%), A A(17.57%), 71EF
(2.17%), A+A(1.41%), W4A(0.11%) <o =2 e TtHTable 17, Figure 1D).
T FXF Bk ofztel 4t o] &Eo] st wAA
o] &E°l 10% °ld =A AU ol =AAYG] B IA = F
o ofztoll Wl g jle] aste] HAZA ol 8ol Eokxl Ao=m AdHAY.
o FAle A F2ZE i) 27WA 0] A Fhole FANA 41.78%= 7+
o H3loH, o ® 4H(33.78%), 73 A(21.78%), 71EH2.67%)
°Z Uetth ofztelE FAlMA 53.0652 7MY T o] &ES HioH,
H@27.29%), &7 *1(18.34%), 71EH1.09%), U*(0.22%) <=°o.= yElstH(Table 17,

flo
(o]

EEEE A I

J

Ed -1

i

2

Figure 11).
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Table 17. Using ratio of Day and Night habitats during the tracking period of

Grey Heron
Daejgon YGO%I)J
Habitat (n=3) (n-
Day Night Day Night
Hydrosphere 56.29 60.41 41.78 53.06
Farmland 7.81 17.57 21.78 18.34
Forest 30.81 18.33 33.78 27.29
Reservoir 2.60 1.41 - -
Bare land, 0.51 0.11 - 0.22
Other 1.97 2.17 2.67 1.09
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Figure 11. Using ratio of Day and Night habitats during the tracking period
of Grey Heron.
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@) TR F - g AR o] &F
25k SN E Al Fhel= AgA A 31.68%E
MBS ol&ES HYoH, o E FA(29.66%), 57 A(22.17%), 4+
(15.05%), 71EH1.20%), YA(0.25%) <=o.2 e ofgtells 4FH oA
69.12%= 713 =L o8BS RPow, tgoz Ux(23.71%), AHSFA
(4.60%), 71EH1.20%), =A1(1.10%), 573 #1(0.55%) <=°]{tHTable 18, Figure 12).
g Ae] A% FHREG ofgtel] 4+d o] g&Eo] 50% FIEAom,
HAARJ 48A, FA, AFA Y ol&&L ALY UAY AS
PR ofztol 23% F7FstRA o, ol dF Aol i ¥ PEE EA] Y
BooA UAZ ®E7Ho] U9 Afox opzto] mEoH FAE& 3}

tri -lE

rr

T FRrole= AbgelA 37.93%=
7 =& ol8ES HoH, 3l ®E FAXAE5.41%), TA(21.62%), 71Ek
(4.68%), YA(0.36%) =S 2 UElRT oftol= AtHolA 95.13%= 7} =
2 ogES HYow, 4dA JERA ZZ(1.93%), FAI0.92%), YA
(0.09%) <=°]AtHTable 18, Figure 12). oFA|2] 9ol thHFIA 2} &
A3tA FIHRTE opgtel kg o] o] &Eo] FUkste Aol FlHFHAoH, H

=<
AARA FAZA, FA, AFA 5o oEES Hase AR YERN
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Table 18. Using ratio of Day and Night habitats during the tracking period of
Great Egret

Daejeon Yeoju
Habitat (n=3) (n=b)
Day Night Day Night
Hydrosphere 29.66 1.10 21.62 0.92
Farmland 22.17 0.55 35.41 1.93
Forest 15.05 69.12 37.93 95.13
Reservoir 31.68 4.60 - -
Bare land, 0.25 23.71 0.36 0.09
Other 1.20 0.92 4.68 1.93
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Figure 12. Using ratio of Day and Night habitats during the tracking period
of Great Egret.
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"

ATE B3 ArEe FUMEE SUAGA PEAo] AkE AL FAY
F otk MEFRE FUh Aol met Aol Qout ¥AA} W} 2Fol

<83 A4 A(Kushlan, 2000)°0]™, &3] ofAlo} A Hef M2} 7= FH2A
2 FAAE Bol ol&ste AeE <A SrHlansdown and Rajanathan, 1993).
A A 7E Hla A el AE = EAAGY EAY dedY B
7F B A vehd Ao g AddEn B3 B A= MERVE F4 2 HAT
T e AHEAY e AR fEH NERVE HFAA FH A U= =

A% S AEe ol&ste] H W2 WY dsdo] vEhd Aow dAdd

M2 ANA WAE AAAZRE 10~30kn o4 W Ae7A Ut ol
& AEIE AT Be AAES WA Skn olulel A HolBEL HE slow
%ei4 glthHwang, 2020). SP9HQl AAAE FABTL e IFAe] A4S e
A2 HE WA Skn ol HAYSHAT WA ALl HEd W) 2glo]

o ARG A5 e WA 2L o g8 FAA %] Ags} Wol
We uslel PEo] e Aoz melth s =AAYel fhATA

= DOZZAI(h7reser 2o AR ¥ F2 Hele deds B o,

5

9} FHAAZTFo g Bo] UL Hujsta, Hol AAL =Y o]t}
(Dimalexis et al. 1997; Choi, 2008). =3+ ¢)7}2] < FHo|Yo] FTUIFF o

2(10-25cmE 4H A 9o (Martinez-Vilalta and Motis 1992), <7}2]<l D271 A
T F2 UAFIAY AT SHHE F8 FHAAZR o] &t PFH WU
FA YeElG oz FAoHT,

A7} o)l AL ok Tl BARAAE Be NUSE 8] TR
MEF WHAE Ese] MEF FAX B NAAS Fasgon, =AY 5
Mo gsiaclel ge Aol B AT A wsjaclel ge Ade] Ay Mz
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ol g3k AT A7o| met ¥4l o] §Bo| wold FAG 449 A4 B
o7t fl= Ao A ATHChoi ef al, 2014) E=&F g7hel e SLaA o
BN S ANAGL $AAGt Ast W3 g aclel Byl W v

2 e acle] AL A4AY AL ol gshe Aoz BgHEn
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V. 427 =9 o|F4=

1. NE

2RE e 557182 ol &3 Hold o5 AT Yo, o8 Fi
be BRERg £280E wth} Avs ge BEAY9e AH FHnE ol
53 % gickNewton, 2006). a0 o] Sejsts AMES A W ¥ ol

et vl AR dEAE eauvtE AAY oFS Filee, 2000;
Kim, 2010; Shin, 2016). o]&A7]ol AN EL =7ES o] Fsy] wol 22439
Aol gAY o Fo] T AIZAA dFS FA Aok 53] thdgt
S Hole AAY olsHANES SAWS e & B2 AFe =& 2 Ve
dol =M, oo W& AAAHA A4A #HYrt 27"t Bing, 2013).

A AAY ol se BlAH FIH7| A ALHolr] WEZol 4FHA FAY
ojF e A= o]F AR Aol AT FITEAY XA Aol wl¢ FastTh
(Hedenstrom and Alerstam, 1997; Newton, 2006). Z3t712tx19] A2 Ae)7}
A && AFde oe oles A AYEHA HE A XA HH, ol
Anzow FAY olFe duje HZQl o] AkBing, 2013). =S ¥
A 22 S o] AAHAYHLE HAo FFS FA HH, I} ATE
Tl AF3AL AAY olFS AFAA WHACE oA HHY LdHA U
HMoller, 1994; Aebischer ef al, 1996; Lozano et al, 1996). wi2}Al HA o] A|A|
Al B g #epcks widshy] ffaiAs WHAA, dFA E ofyg A7 o
AR Aol Ae FATIRA Y AAA HE7F HastH, olE flsiAs HA
ZAAY ol sHE, olsHd=E B FX7|FA ot Aol & ¢ U

T Eists MERe dFd 3 AFZAE 225 10€7H4] =88}
of WA=t WAo] EUH dFAE AP olFs st AAMEA AAY o]
o tigk A= MEFY AATH F B T8I AFHAI "o

EtA o] A= FU WHAAC =

N
N
N,

o
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2. AT Y

D AXF27] d3E 2 A

AAFH7] F2& 98] 201508 6L HE 201610 4€7A oA
Aol AT Hd ZFHA F5H FAANA F 6AAE £
oA F A= 20199 S5€EFE 6€7HA AFA HUE e W2
o AAF FFH FANA F 3704 S Air-Cannon-netS o] &3}
At 283 WE2F 9RA N st BT HAFH7] WT-300& ol
¥ (back-pack) B el = F&Z3tA ot AFAA = F /A7 AAE oF
st om, AFANAE IAATE ol TR, AR AFAE o] &5t
FAE olFo] A&LEHo=m Ho AxHEE F /NAE EHste &4

% tH(Table 19).

ofd

e B

Al

‘9"‘:47
|

kr

0

]_

O

2

>
dor N

o
-

X

£

=

o

ol

]_

2) °olF BAH £4

X
—
oS
S
=~
g

)
o
o
off
filo
>
>
e
f
filo
N
M
o
fl
ol
ok
3R
v
e
off
N
rlr
[\
N
)
o

de ottt SV HAE FmolA S T o] &3 AYgowE 2
HEM, 30kmole] AglodlA EAT WIFORE o]Fo] gle AHeE ATt
(Yamaguchi ef al.,, 2008). =g+ W Z 7o F23s WT-3002 GPSE 7|wte =z W=
g7 MAR A Z7072 A, QEA7A o]F A 2Fle] o] FATZ BAE]

& olFAYE FJsAn. F HE L olFAYUE e AL vEH 2o
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Table 19. The detailed tracking information of Ardeidae(Great Egret, Gray

Heron)
Catching Species  racking Perlod ___ps P
D01 Great Egret 2015-10-14 2015-11-06 8
D02 Great Egret 2015-10-4 2015-11-28 6
Daejeon D4 Gray Heron 2016-07-01 2016-11-05 6
D05 Gray Heron 2016-09-02 2016-11-17 6
D06 Great Egret 2016-08-25 2016-09-29 6
Y01-1 Gray Heron 2019-06-13 2020-03-07 6
Y01-2 Gray Heron 2019-07-02 2021-02-21 6
Yeoju Y02-1 Great Egret 2019-07-25 2020-06-04 6
Y02-2 Great Egret 2020-08-27 2021-05-07 6
Y03-1 Great Egret 2019-07-24 2020-04-17 6
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3. A7 A%

D =79 o]FRF=

D oh7tele] 5= o] H=E

ZU el =Ests kel Al olEA R
FTHold Aol DFsE Zo] FAHAT

drtelE 69 13YFEH 99 29714 ZAAY o5& AAsAL, LE5AA
E=Ashs A7ls TE 1798 H 104 29991 Ao YERET

rtele] FA olFe HF 71.502(n=4, SD=56.80)0] AL ¥ YoH, WA
At QFEAMA BFEF FHAYE 1,682.46kn(n=4, SD=360.34)c1 1tk FAE o
5 A b #e AE ol5F A= DMANAIE 1,113.63km, 7FE W AE
o] 53 MAl= YOI-27/RAE 2,102.59%knE ©]53} ¥ tH(Table 20, Figure 13).

A AastE QAL DARAIS DOSAAE AsE Ay 2 RE=R
ol gdts AFS BRYom, AFAdA AT YOI/NA(Y01-1, Y01-2)o A5

235t Hud FAdI F2E HIH.
=

7 AAMRE DUAAT SHGE BFA AFHeA 20169 78 10]
2 WAROIA o5 ANFA AARE o4, AHBE bz ABD
W, F5 42 FASAE FANRAR oGP oM, T3 HFEA 0|4
of =3stel AFIGT. AFAZA olF Axe F 1rdeolgom, At

1,113.63kn2 EFSTHTable 20, Figure 14). DOS7RAE sz 3 A o g T o
AR A 20161 949 2ol olF& AlAStY] T 4AbEA dlolstol A
gA et T3 A doldtel A dE T A FAVNFAAR ol &, T
Fulolg o] FAd =Aste] LFaAT EANA £8% olF AE F 1
dojlom, Agle 1,692.53kn= VEFETHTable 20, Figure 14).
YOI-IAAE A7 oFA S 2gedA 20199 69 13Ul o5&
AAete] B3 FaEE e 5 fHedd ddA Fesd, 5 e

w
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YA BN tetde FFAAR o] &3ttt T AFolH FALA =
st dEstAth €EATA olF ARS F 136Yolden, Afs
1,821.07kmnZ }E}yTH(Table 20, Figure 14).

YO1-270 A& YOl-1/ A&t 59 MAR AFA SUH Alxe HA A A
20201 7€ 2ol o]F L& A YOI-1/4A e T3 B3 FEE FF
T Fw HeWdAd AYA Hesd, T HodAd XA s F317
A2 o] g3ttt T AFolH FASFAC =2ste] YE3ATH dEATA

ol AlZFE F 12090l on, A= 2,102.59%kn= WEFETHTable 20, Figure 14).

e

Table 20. The information of migration of Gray Heron

: : Total move : :
Departure Arrive Period - Wintering
Area DD days days (days) dls(Ti{a}nr;ce site
DM 20160701 2016-07-17 17 1,113.63 Hefei Shi®
Daejeon
D05 2016-09-02 2016-09-14 13 1,692.53 Yichang Shi®
Y0I-1 2019-06-13 2019-10-26 136 1,821.07 Chizhou Shi?
Yeoju
Y0I-2 20200702 2020-10-29 120 2,102.59 Chizhou Shi?
71.50 1,682.46
Aver. + +
56.80 360.34

* 1: South Korea, 2: China, 3: Vietnam, 4:Philippines 5: North Korea
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Figure 13. The information of migration of Gray Heron.
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YO01-1 YO01-2

Figure 14. The migration routes for each individual Gray Heron.
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(2) TR d5H o]FHE
FUo] =egsts U 671A9 clEARE A A T3
HEY FolA dFste o] =
Zgs 79 UYREH 109 4L7HA ZAAT o5& AFsE=E Ao E Y

gutown, dEAo E2sts AZle 89 29YFE 114 6L7HA o] FolA &=

i)

Z]

s

TUWZ] AT o]lF Ht F 49.33¥(n=6, SD=31.20)°] A Q= o,
HA 2 e} AFA7A B FAHAAYE 2,752.60km(n=6, SD=939.85)°]At}. A
15 A 713 &2 AYE ol&3 /WA= DO6Z/NA = 789.11km, 7HE = A

2 o]&3 MAE Y02-27/0A 2 3,567.50knS ©] &3} tH(Table 21, Figure 15).

A A AAsteE A DOIZAAIE DO27RA, DO6/NAIL] A A& A
U F3 BES WEYORE olFdle AEZE HYT. oF A4 23 Y02-1
MA L YO2-270A], YO3-1MAE EIFOE olFstdttrt AlE AU T35 E
Es dEdo g olFdtes ARE o, YO2ANA(Y02-1,Y02-2)¢] ¢

23 Bk vaA FUH AR} AFAE o] 8§ Ao e

RCAC
o

>

7 AAEEE DOAAZE 2HGE =440 S8 FASeIA 20159 10
A 14Y o5 At FF nfolT FAE FW/NAAL o gHPOM, F
T WEA AFA A ] FFHAT AFAAA 0T AL

% 249019l on, AgE 2,581.70kmE Y EFTHTable 21, Figure 16).

DO2ZNA = HAFAA FAdTo AR FHelA 2015d 10€ 4Ll °)F
= AzFste] T AL FASA vAER T2 BT WolATA ALH
d, T3 FTA WA Fede TAVHAZR ol &ttt HEY Fd

A=

[¢]
st ATsAth AFANA £8F olF AL F 0Yelglen,
3,361.21km= e}y tH(Table 21, Figure 16).
YO2- LA E RS o FA BlE Gl A 20199 79 259 o5 A
s

w
w

,361.29km= Y E}ETH(Table 21, Figure 16).
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Um0 wa A e A 20200 8€Y 27Y o] FS AlFsEle] Y02-1/0AI9F 5
detA B FeldEet B E FEA
QHEA ZAAL, g3 VA vt Aol & SRR A 2 o] 85ttt H
A vigk Bgr FAFHo =25t dFstAdnt. EEANA olF A F
67U o) om, AglE= 3,567.50km tHTable 21, Figure 16).

YO3-1/MA= oAFA BEWE A dAA A 20199 7€ 24l o]lF<
AFEte] A7E AT et AVIE HAdT FF

o
to
Ein)
)
£ ow
%
o
r [*]
i

O

T HIA 2HF, T3 AL ALALA FAA, T3 B AESA A
oj7E FTAVIAAR o] &3ttt
EEA7HA] o]lF AL F 86doldem, A= 2,854.77kmA tHTable 21,
Figure 16).
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Table 21. The information of migration of Great Egret

: .+ Total move .
Departure Arrive Period . Wintering
Area D days days (days) dls(ﬁnr;ce site

D01 2015-10-14  2015-11-06 24 2,98L70 Leizhou Shi®

Daejeon D02 2015-10-04  2015-11-02 30 3,361.21 Pha Yer?

D06 2016-08-25  2016-08-29 5) 78911  Chongming Qi

Y02-1 2019-07-25  2019-10-16 34 3,361.29 Balanga’
Y02
Yeoju YO2-2 2020-08-27  2020-11-01 67 3,967.50 Balanga’

Y03-1 2019-07-24  2019-10-17 86 2,854.77  Taishan Shi?

49.33 2,752.60
Aver. =+ +
3120 939.85

* 1. South Korea, 2: China, 3: Vietnam, 4:Philippines 5: North Korea
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Vietnam

Figure 15. The information of migration of Great Egret.
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Figure 16. The migration routes for each individual Great Egret.



Q) sh7bel M4 A ol s4=

AEAE ol FWY drte A F HAAE Bole AAE 2AANUTG. 4

FAGA WAAZ Sole YOIAAE 20199 5E 20219717 %2 o] o] Foj3|
1, 299 UEAS MAAY o|FHEs} SeH Uk 20 YFA} WA
o) Bl Az YOLAAE $Y8 A5AS WA 293 FANAAE o] g
o2 Ve,

Q7 (YOINADE B+ 5¥Mm=2, SD=2.00) 1,473.79km(n=6, SD=939.85)F ©]

< 1,855.79%kmE FZH712A glo] TRt FA& AT F olFd Aol AU
o Y0I-270 A= 2021 24 19l d&AQ S5 kFold FA Ao A o
e AFste] oAFA Bl AAE WMERAA7A F 3Y 1,091.79%knE F
7127 Qlol 2443 ol Wi el FARE H3 & o]§3d Ao =® UEutH(Table

22, Figure 17).

Table 22. The information of migration of Gray Heron

Total move

Departure Arrive Period : Breeding
ID days days (days) dls(tkalsce site
Y0l-1  2020-03-01  2020-03-07 7 1,855.79 Yeoju!
Y01

Y01-2  2021-02-19  2021-02-21 3 1091.79 Yeoju'

5.00 1,473.79
Aver. 02-24 02-28 + +

2.00 382.00

* 1: South Korea, 2: China, 3: Vietnam, 4:Philippines 5: North Korea
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Figure 17. The Information on the migration of Gray Herons to breeding

grounds.
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Table 23. The information of migration of Great Egret

. : Total move :
Departure Arrive Period : Breeding
ID days days (days) dls(tkalgce site
Y02-1  2020-04-18  2020-05-04 17 3,227.31 Yeoju'
Y02
Y02-2  2021-04-13  2021-05-07 25 3,238.08 Yeoju'
Y03-1 2020-4-14  2020-4-17 4 2,528.06 Yeoju'
15.33 2,997.82
Aver. 4-15 04-29 + +

8.65 332.20

* 1. South Korea, 2: China, 3: Vietnam, 4:Philippines 5: North Korea
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Figure 18. The Information on the migration of Great Egret to breeding

grounds.
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9547 2AE B slvtelSe] YEAE AAY olF T u Ha T4

AZD ol ol §@ AN HAAL BY AGe Adstn F 87 Adow u
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BhgTh FA7AAE Fo] 57 Ao, #F 27 A, B 17) AL of

A FASA AT 23 AFA AolselA BHA Adom 293
8% Ao Vet

2 RAN e BF 24A(-11, SD-27.23) A% MR Aow
% og FHRAY WA
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2 2] &2

st Ade Bido A4 AR EE Ha 27ddA HW 37 A F31
& 7
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< By =3 YOI-1/0A19 YOl-270 A= ohdzth

d MAzE d=E 4243 LT FANHAE ol &

Table 24. Information on the stopover site of Gray Heron

Stopover site (Stay day)

D
1 2 3
D04 Iksan City'(5) Buan County® (6) Guangling Qi (2)
D05 Rongcheng Shi?(2) Wendeng Qa’ (8)
Y01-1 Hwangju County’ (55) Shenyang Shi® (64) Panjin Shi* (14)
Y01-2 Hwangju County® (9) Shenyang Shi? (82) Panjin Shi (25)

* 1: South Korea, 2: China, 3: Vietnam, 4:Philippines 5: North Korea

_77_



AAFA7] 2AE Sl THMESC] dFAE ZAY ol & uf Hi shF
ot o]&d FVNHAE FY AHS ALt F 157 Aoz e

o FANHAE T3 B3] 44 678 AH, = 47 A, A 20

o
o
e,
i
A
12
flo
—
e,
ol
b
)
N
A
Sl
o
v
oo
ofy
A
N
Bl
A
T
z
1>
N

AE ol &3E EHS B = Y02-1/A 9 Y02-2/ A ohdzt $3
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W BNAS 5T

Table 25. Information on the stopover site of Great Egret

Stopover site (Stay day)

D
1 2 3 4 5
Maipo Marsh?
D01
(20
D02 Deqing Jiaoling Fengshun
County? (5) County? (13) County? (8)
Gunsan Hongseong
D06 o 1
City” (3 County” (2)
South Ryonggan; N City’
ampo Ci
Y02-1 Hwanghae yongsang PO T Alaminos! (7)
s County” (66) 2
Province’ (3)
South Ryonggan; P inan*
angasinan
Y02-2 Hvanghe Y tgsg (si) Cixi? (18) 8 ©
oun
Province® (3) y
Y031 Yeoncheon Cheorwon Onchon Zhuji Chenghai

County' (2) County® (23) County® (48) County? (9) District? (1)

* 1. South Korea, 2: China, 3: Vietnam, 4:Philippines 5: North Korea
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ATolA Tl HriElel SR 2F2 2 6¥ THE 108 T Akl
of ZAE olFe AAst hrtde "o 71€ < 1,682kme 53}
HEQA dFstH, TN EE B 499 5 2,752knE o] F3t F

AAY olsAES =43 Deppe et al, 2015; Schmaljohann et al, 2017), &
Folgt A e AR s zH wet o7t Atk A7 A (Tajiri ef
al, 2015; Kang et al., 2016)2} A3 Aoz A=At =3 ks /3=
AL T 5 712 & & 71dxddd w2 HAY o|FHEEE A
Hm, etz o ® Bty HAHH rAERA] HIAS W o]F S AlFE]

SAZ7F & 4 thYamamoto ef al, 2017).

7122 & o] g3t Yamaguchi ef al., 2008;
Tajiri et al, 2015; Kang et al., 2016). Tt712A 9] MARHFELS JHAEE
TA A

7‘<
g R BRI FWNFAAR FEA0] HE

2 X

=
T(Arzel et al., 2006; Yamaguchi ef al, 2008;
Krementz ef al., 2011; Tajiri et al, 2015; Kang ef al., 2016)¢} FAFSFA T
TIZIFA o] &7 Ha 1LFE HA 66L7HA gdstA FlEH Ao,
ol A E Aot UM AAY olF F TV o]&ELS T A
o FAEet SR AR =AY FA ato], HolwE, kG A FAS W
dishs o2l 7HA flel wel 2R HY] wZol tefstAl yehd Zlem ddd
THArzel et al,, 20060). o Z=R/= A8 olse HEHOE ntx7] A= o

FAZ gol APA dME AFTY + Ax BFHA FWHA} Basn,

O+
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