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[Table 1] Pros and cons of biological monitoring methods

method Pros Cons
Limitation of temporal range
field Individuals and biomass can be Limitation of spatial range
survey reflected Dependent on the researcher’s ability
to identify
. Expansion of temporal range Limitation of spatial range
observation o ) , .
camera Individuals and biomass can be Dependent on the researcher’s ability
reflected to identify
. Individuals and biomass can be limited
Expansion of temporal range
eDNA . . Lack of standards due to lack of
Expansion of spatial range
research
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FAE FesAolt (FeibadEd, 2013). 20029 129 0¥ AEAE =
T, S5 M- I3eF 5 SR AeuddE 2= o] AYe AHA
BRRAAG R AASAG (MFEA, 2003). 12 s FAS MY
FAE 24T AA 2 el B A& APl don, A WF dx9
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73 B

Legend
study site, Jingwan-Dong Wetland
Land cover map
19 Barren land
Agriculture
B Forest
B Water
B Wetland
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Grassland

E |
0 50 100 150 200 km 0 100 200 300 400mA
| =

[Figure 1] Location, land cover map and pictures of study area, Jingwan-Dong Wetland in Seoul
city, South Korea.
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[e]
L

[Table 2] Feature of camera trapping zone at Jingwan-Dong Wetland. Aquatic ecosystem types
are lotic ecosystem (stream) out of the study site range, shallow and deep lentic ecosystem

inside the study site range. Main targeting fauna is forest bird or water bird.

Zone Aquatic ecosystem Main fauna
Lotic Shallow lentic Deep lentic Forest bird | Water bird
A O (stream) O
B O O
C O O O
D O O O
E O O
F O O
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[Table 3] The schedule of field survey in Jingwan-Dong Wetland (Jan-Jun, 2022).

Field survey date

Method
22.01.05 22.02.16 22.03.16 22.04.20 22.05.05 22.06.16
Observation
O O O O O O
survey
Camera Check and | Check and | Check and | Check and | Check and
frapin Installation | collecting | collecting | collecting | collecting | collecting
Pping SD card SD card SD card SD card SD card
eDNA
. - O O O O O
sampling

@ Sampling point with camera trapping
) Sampling point without camera trapping
Study site, Jingwan—-Dong wetland

[Figure 2] Location of environmental DNA (eDNA) sampling point in Jingwan-Dong Wetland. eDNA

sampling point with camera trapping (green dot) and eDNA sampling point without camera trapping

(pink dot).
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[Table 4] Feature of eDNA sampling point divided by aquatic ecosystem at Jingwan-Dong Wetland.
Aquatic ecosystem types are lotic ecosystem (stream), shallow and deep lentic ecosystem.

Aquatic ecosystem

Lotic ecosystem

Shallow lentic

Deep lentic

O (stream)

O

OO0

O|0|0]0|0|0

O|0|0]0|0

O|0|0

18 O (stream)

19 O (stream)

OO0 0|00 00|00

[Figure 3] eDNA sampling at Jingwan-Dong Wetland.
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Blood and Tissue Kit (QIAGEN, Germany)Z o]&3te] 23 A3t d%
o BRAINFAE HE olEHES parafims o] &8st WEI &
proteinase K 20p19} Buffer AL 200ul, PBS 22015 &3 Alofke 77 T4
stal HE9] &< parafime o838t HEE3 A= 56TCA 30& =
incubationS 23t} incubationg v ZEE YEEFYH parafiime A
Ag % 1,5ml tubeE A=ske] 50ml conical tubeoll ¥al 6000gol Al 18 30%
&<t centrifugestH ). 1.5ml tubeZ spindown® A]&el| 99% ethanol 2005
E3sl & gpinculumeE 274 6000golA 18 B<F  centrifugedtith.
spinculumell Buffer AW1 500.4& Foi3ta 6000gellAl 1+ &<+ centrifugedt
% Buffer AW2 5005 Ffste] 20000 3% &<F centrifugestitt. o]+
1.5ml tubeZ AIEE &7 Buffer AE 200ulS st 17 Fek Ao Fo
w25 & 6000goll Al 18 B2t centrifugedtdth & 5xtE|e @F ZALE B
3 A& FEA FZ3 DNA AE 12071 NGS £4 A71A -20C ¥52
| Haste] e<lef rhsAle H4sEth

rlot

it

2

| RMICH F7IMEINGS) HEHHIZE M

%3 DNAS ZZ3}7] 95+ Ushio et al.(2018)o|4 A<k WM& Za}o)
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e flste] 98T ollA 20%, 65T oA Annealing 15, zgfolw] A4S 2|3}
of 72ColA 1529 #AAS 353 wHE FP3 F, H& 5 72CE FASH
22k PCR ZA7EA] 4AC oA BEAstFTh 12} PCR 4b=& AAste] zgd 234
PCRL 2x KAPA HiFi HotStart ReadyMix 12p1¢F 22 PCR =&}l Gum
primer F/R, Table 5) ZVZ} 14ul, B4 S7/F 7.2ul, 13 PCR 4HE 2.0u9
BE U APSYTE 95ColA 35 o 27] DNA WAL AWE &
NA HAS 93t 98T oA 20%, Annealing® A4S $&ke] 72ColA 15
Z9] HA L 123] BHE Y3 F 5% 3 2CE FASH 4T AA Byst

J

Atk 22 PCR AH=S AAI$H 3 Mluminaibe] sequencing chemistry ver3-2
ARg-3ske] Miseq AH19] 600 cycle modeZ @71AEEA S 35 Th Miseq
4 A3 =59 FASTA 5+YS Ushio et al.(2018)9] WS o] &3l ZF Al
H A7IAEH FEEANE AET A4 AR DB miAS A5
th. DBote| HwE Fat 7 ARE AYEF 53 =4 (total read),

[Table 5] Detailed information of MiBird primers and 2" PCR primers from Ushio et al.(2018)

Primer name Information
MiBird-U-F ACACTCTTTCCCTACACGACGCTCTTCCGATCT NNNNNN
GGGTTGGTAAATCTTGTGCCAGC
MiBird-U-R GTGACTGGAGTTCAGACGTGTGCTCTTCCGATCT NNNNNN
CATAGTGGGGTATCTAATCCCAGTTTG
o™ PCR-F AATGATACGGCGACCACCGAGATCTACAC XXXXXXXX
ACACTCTTTCCCTACACGACGCTCTTCCGATCT
o™ PCR-R CAAGCAGAAGACGGCATACGAGAT XXXXXXXX
GTGACTGGAGTTCAGACGTGTGCTCTTCCGATCT
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Al 3% A7 A

4. RUHP Yl BE Jds g4 =27 0¥

o
fi
X

L #A EdxA A5

#7 AAF FA A 2FFA thete] EARAE AP A,
AREFQ ST Fof, FLuAo), o), S5, AELr), FxFo], A=
B4, Ao, FElRol, Ztutgrrele 7| FHs YEAEFS )],
Adsfsiesty), FUHME, AW, ojrtel, M), LA, A6, A, 2
A, Bme, ER7A] 5 F B 97F0] FAFUT. 1F HAE 209
E 0T A Woky HEAA 187 33%, ALAA 97 17%, YA 83}
14% <02 go| #FHUL = dFo] WA vEhd =Fujubg =
ALAN L YA B 23stal Aaln

ABE FAo Axehs HE4e] HsE sty ate] 5% 34
NAGEE Azl wistel wel vlwstth Figure 4). F59 AAF BF A
Zrol Andel wet AMAog rasts FAE Ko, 1% 201399 An}
Foll gA 2ol7h e AL AT & Yk FHA 9. 201409} DA 9.
(2016)& BT 83 T A7|sh 2 20139 2FAFS FHA 9] (2014)

-

o] AFgrS Wty o]y 3t xolE B AoE FuHEATh A EHARAE
AYs Ay, dubd oz Frd 9. (2014)9 A/ Z2AA <. (2016)0) ]S}
o AL MAF7E FEA Aoz IR ol EH ZAE IS A}

Aol whek M2 AL 2fo)7k vEhd 4 Yrke AS vk dEA
R A T B4 2AE B AHA BUHPLS 24 i A%

weh A3t ukE S ee ejue,
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[Figure 4] The fluctuation of number of avian species and individuals at Jingwan-Dong Wetland

(2006, 2009, 2011, 2013 and 2016).
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2. 24 =2 A3

2022 195E 62 Abo] 2TE FAOA A 2APHoE FH 5 2A
7, HAREEQ] F2ujAviel 713 AEAEZR F5 e, W), 1), &
Re7intAg Tt F 143 2F0] FEEHJT (Table 7). 2AF Al71of wet 1
ol 63} 115, 29 53 9%, 39 63} 63, 49 73} 10%, 5€ 93 13%, 6€ 93
12%c] AR oM % BAIZE 99 17502 7Pg wokow, A5HAE 494
%, ALEA= 13 1Fo|th

200613 5H 2016\ 37hA] o] d At A= AR A FdE e st F7t
How HEHon, HA EAxA Anel APstd 1@E FA 0 AAEA
U A2 75l e 2FE 5ES =Stk ole #EIbv ket 2HEDNA
g Z43 AARF $A9 27 B4 HolEulo| a2 SEEH)

ik}

N

iy
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[Table 6] The result of traditional field survey (point count census) at Jingwan-Dong Wetland (Jan-Jun,

2022).
Scientific name Korean name Migrant Observation period
status | Jan | Feb | Mar | Apr | May | Jun

Anas poecilorhyncha w75 o7 Res O
Anas platyrhynchos A52d (© Res O
Accipiter soloensis 2w %, 1) SV O
Phasianus colchicus 3 Res S S S S
Streptopelia orientalis | 18] E 7] Res O O S O S
Cuculus canorus wI7] (c) SV S S
Eurystomus orfentalis =AY SV O S
Picus canus = Res S S
Dendrocopos major [T g Res S S S S
Hypsipetes amaurotis 2 kg Res O] O] OOl O] O
Turdus hortulorum = 2w SV S
Paradoxornis webbianus | -2 2] & ZF0] Res O] O
Poecile palustris 4] 1kAj Res O O
Parus ater 21k Res O
Parus varius 4o Res o]0
Parus major 1A (o) Res O | O O
Emberiza elegans g A Res O
Fringilla montifringilla | =M Wwv O] O
Garrulus glandarius | Res O] O S S S
Cyanopica cyanus E7}X Res S O S
Pica pica 7} Res s S S O S
Corvus macrorhynchos | 22710t (0) Res Ol O] O S O S

Number of species 11 9 6 10 | 13 | 12

1. Res; Resident, SV; Summer Visitor, WV; Winter Visitor, PM; Passage Migrant
2. *; Korean natural monument, II ; Endangered species category Il by designated by Ministry of

Environment, c; Climate-sensitive biological indicator species

3. O; Point count, s; Sound identification
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T&7MM e 2UEHY 23

202213 1€ 5YUHE 6¥€ 16¥70A 161Y B3t AAE FA A FaAvhd
HTUEPES AT A F 15154709 Fe] FFEHUAT (Table 8). AA #
Z 717 T EYE 9G4S BT A HARSE 4, et 71eW
2, d7te, Aeod, wAr), AEA, whay,
47%0] =AU (Table 9, Figure 5). &
G A7l wel 1€el= 113 19%, 2¢€ 123} 21, 39 123} 235, 49 133
26%, 52 177 26%, 6€ 73 9% #AHUoH IF BlAe 147 24%, 7
SHANE 63 9%, AEEAE 654 8F, YUl 43 7Folth =8 dgo]
A2 et =@3iv e A A YavAl 25 x3ste] Al4kskad
o} 3A BIxAS B5H A AR =& ABF $A 274 dolEl)
o] 2~¢} HlWatYE w, F 91.5%°] dA&ES Bow IAFLFrielst Huzt
A, AE7kEol AEA EA=HAT

ol
ol

[Table 7] The number of raw videos by camera trapping at Jingwan-Dong Wetland (05.Jan-16.Jun,
2022).

Camera trapping Period
zone 22.01.05 - 22.02.16 - 22.03.16 - 22.04.20 - 22.05.05 -
22.02.16 22.03.16 22.04.20 22.05.05 22.06.16
A 412 1,273 135 203 1,969
B - 747 1,639 104 97
C - 832 634 70 114
D - - 174 179 1,760
E - - 800 - 1,846
F - - 1,472 47 647
Total 412 2,853 4,824 603 6,437
15,154
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[Table 8] The result of camera trapping at Jingwan-Dong Wetland (Jan-Jun, 2022).

L Migrant Observation period

Scientific name Korean name status | Jam| Feb | Mar | Apr | May | Jun
Nycticorax nycticorax slear] (0 SV O
Butorides striata A& o) SV O
Ardea alba alba ZOM (W E) © | WV O
Ardea cinerea A7+ (0 Res O] O] O
Aix galericulata Hok Res O] O
Anas poecilorhyncha IuAZ o 7 Res O] O] O
Anas platyrhynchos A529 (© Res O]l O] O
Accipiter gentilis ) (*, 1) A% O
Buteo buteo TE7H WV O
Phasianus colchicus % Res Ol O O] O | O
Streptopelia orientalis B E7) Res Ol O O] O
Cuculus canorus ) Z27] (c) SV S S
Picus canus Aotk Res O] O
Dendrocopos major AT E] Res O O
Dendrocopos leucotos 2 AT ] Res O
Dendrocopos kizuki EaReEgm )] Res O
Motacilla cinerea gAY SV O
Anthus gustavi 3 SEET PM O
Anthus hodgsoni 3 EA) PM O
Hypsipetes amaurotis 28k g] Res OO0 | O] O] O] 0O
Lanius tigrinus 742 SV O
Troglodytes troglodytes | Z5%A| Res O O
Luscinia calliope A5} & PM O
Phoenicurus auroreus oA Res O O
Zoothera dauma Z A A SV O
Turdus hortulorum = 2 w7 Y O] O] O
Turdus eunomus 7 % 2] w7 WV O
Turdus naumanini A WV O]l O O
Paradoxornis webbianus | &7 d] © Z3o] Res Ol OO | Ol O] O
Phylloscopus occipitalis | AF&A) (0) Y O
Aegithalos caudatus QB30 Res O
Poecile palustris 2 akA) Res O] O] O] OO
Periparus venustulus Rl P R N Vg}\\/l[ Ol O
Parus varius ZLZH}o| Res O]l O| O
Parus major A (o) Res OO O] O] O] O
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[Table 8] The result of camera trapping at Jingwan-Dong Wetland (Jan-Jun, 2022). (continued)

L Migrant Observation period
Scientific name Korean name status | Jam| Feb | Mar | Apr | May | Jun
Emberiza tristrami ) 2l Al PM O
Emberiza chrysophrys | 3R 9 A PM 0] O | O
Emberiza rustica 222 A% Ol O] O
Emberiza elegans = ZE A Res L0 ] O] 0| O
Emberiza spodocephala | ZA| PM O
Fringilla montifringilla | = A A% Ol O | O] O
Carduelis sinica w2 A Res O NG)
FEophona migratoria s} WV Ol O] O
Garrulus glandarius o %] Res Ol O | O] O
Cyanopica cyanus E713] Res Ol O | O] O] s S
Pica pica Vi Res s S S O s S
Corvus macrorhynchos | ZE-g74ut4 (0) Res S S S O S S
Number of species 19 21 | 23 | 26 | 26 9

1. Res; Resident, SV; Summer Visitor, WV; Winter Visitor, PM; Passage Migrant

2. *; Korean natural monument, II ; Endangered species category Il by designated by Ministry of
Environment, c; Climate-sensitive biological indicator species

3. O; Camera trapping, s; Sound identification through video from camera trapping

Paradoxornis webbianus Ardea cinerea Picus canus Anas poecilorhyncha

[Figure 5] The part of avian species living at Jingwan-dong wetland from camera trapping (Jan-Jun, 2022).
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4. 37DNA =JUE g A3}

2022 29 7E 69714 JAE FAMA WPE FHHDNA ME
% 120719 HWEL HE3IHT (Table 10). 293} 3oll= EX 9
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7hlet RUE o] IPHA Fe TN % $HDNAE 55t
A kel tigk MELE IPSth HET HDNAE o83t NG
S AP A3 HARSF dgH 7|$Rst YEARZ v, Heo]
npzEke], A 2FEte] F 129 15F0] AZEHATH (Table 11). ZA} Al

719 w2t 280l 2RFol AEHA ¢gskon 3€dE 23 2%, 4€ 79 8
%, 5¥ 53 6%, 69 8% 9Fc] HEHIoH 1% BlA= 9% 10%, 452
A 3% 3%, ALAEA} davAle A2 13 150tk #HA Ed2Ae 54
ZA AFRE 229 BT FA [ dolEMo| 9 Hlwstys o, ¥
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[Table 9] The number of eDNA samples at Jingwan-Dong Wetland (Jan-Jun. 2022).

. Sample collection date
Point 22.02.16 22.03.16 22.04.20 22.05.05 22.06.16
A - 3 3 - 3
B - 3 3 5 5
C 3 3 3 3 3
D - - - - 3
E - - 3 5 5
F - - 3 3 3
11 - - - 5 3
12 - - - 3 3
13 - - - 3 4
14 - - - 3 3
15 - - - 3 3
16 - - - 3 3
17 - - - 3 -
18 - - - 3 3
19 - - - 3 4
3 9 15 45 48
Total 120
[Table 10] The result of eDNA sampling at Jingwan-Dong Wetland (Jan-Jun, 2022).
o Migrant Observation period
Scientific name Korean name status | Feb | Mar | Apr | May | Jm
Butorides striata FaleRe bk KeXei o SV O O
Ardea cinerea 3718 (© Res O O
Aix galericulata 4 ) Res O
Tadorna tadorna =R ) WV O O O
Phasianus colchicus % Res O
Columba livia A E7) Res O O
Pycnonotus sinensis ALolupAEtT e (© | Res O O
Flicedula zanthopygia A=A SV O
Paradoxornis webbianus | -0 8] 9 Biro] Res O O
Poecile palustris ESEION Res O
Parus major 1l () Res @) O
Emberiza pusilla 2] &g kgl A PM O
Passer montanus ZA) Res O O
Sturnus cineraceus 2 7] 8\ O O
Pica pica 7kA) Res @)
Number of species 0 2 8 6 9

1. Res; Resident, SV; Summer Visitor, WV; Winter Visitor, PM; Passage Migrant

2. *; Korean natural monument, c; Climate-sensitive biological indicator species
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N

25 G4 24

20224 195 6977 ABE FANH BR7Ie BADNAS Heal
o AT wUHY 27, % 239 5550 IAHAY Figure 6). 1201
£2 sk $47} Qo] BDNA AZFE VY 5 ggon BRY)
et BUBES sk § 123 19%0] BRHUT 290l B4DNA A4S

rlo
flo

Fol APHA oY ={Fol AEHA dgkon @7} RUE S Fot
of & 123 20Fo] #ZHUT. 3dole F 163 26F0] FAHYeH 1 F
w7 Etel S4DNAE T3l T #Ed T2 gtk 4€d= F 187 31F
o] I HAA7Ivete} BHDNAE Tt BT gld T2 49 4%
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HlE T2 2% 3Foltt 6€ole F 143 19F0] EAAHNeH
7hlEkel 4DNAE Tt 2% #HQld F2 33 3Folth
s FA Mdste 2FsS ZUETE T ot vud 23, A
aZ 71 & dE7M ARt BEE F2 F 199 40T HARSS
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Family Scientific name English name N;‘tga;ig' Jan Feb Mar Apr May Jun
Ardeidae Nycticorax nycticorax a22t7| (c) SV
Butorides striata d2d7E2e7| SV
Ardea alba alba ZOHE2(CHEE2) () WV
Ardea cinerea ef7ta] (c) Res
Anatidae Aix galericulata HY () Res
Anas poecilorhyncha Sesed Res
Anas platyrivnchos 522 (0 Res
Tadorna tadorna EHa|Q2| WV —
Accipitridae Accipiter gentilis E= (1 G W
Buteo buteo EcAE WV
Phasiani. Phasi colchicus H Res
Columbid Streptopelia orientalis HH|IE7| Res
Columba livia THIEY| Res _:
Cuculidae Cuculus canorus #H7] (o) sV
Coraciidae Eurystomus orientalis T2EAR sV
Picidae Picus canus FHte Res
Dendrocopos major AnRGES i Sl Res
Dendrocopos leucotos ZoMurta] Res
Dendrocopos kizuki A=) Res
Motacillide Motacilla cinerea L 2EE[A sV
Anthus gustavi ssaEnt PM
Anthus hodgsoni AsM PM
Pycnonotidae Hypsipetes amaurotis Hefte) Res
Pyenonotus sinensis AL20|0tRE| Res — -
Laniidae Lanius tigrinus B 7HR| SV
Troglodytidae Troglodytes troglodytes ZHM Res
Muscicapidae Luscinia calliope g7tE PM
Phoenicurus auroreus =p\] Res
Ficedula zanthopygia S=H=M SV -
Turdidae Zoothera dauma SR SV
Turdus hortulorum L SV
Turdus eunomus HEX | Wy
Turdus naumanni C==NE WV
Paradoxornithidae  Paradoxornis webbianus E2MHZ|Q250| Res
Phylloscopidae Phylloscopus occipitalis AtEM (o) SV
Aewithalide Aecithal @ (=] Res
Paridae Poecile patustris AEEAR Res -
Periparus venustulus LU EIEEAY WV, PM
Parus varius ZEH0|
Parus major SR (o)
Emberizidae Emberiza tristrami SIHHBUAY
Emberiza chrysophrys LRI
Emberiza rustica M
Emberiza elegans L2HEHOAY
Emberiza pusilla HFSETIA _
Emberiza spodocephala EM WV, PM
Fringillidae Fringilla montifringilla =] WV
Carduelis sinica =] Res
Eophona migratoria Hztstel WV
Passeridae Passer montanus = Res
Sturnidae Sturnus cineraceus INET M sV
Dicruridae Garrulus glandarius x| Res
Cyanopica cyanus S| Res
Pica pica VIoN| Res
Corvus macrorhynchos 2227101 (o) Res
I species that detected by eDNA *: Korean natural monument,
[ Species that observed through camera trapping Il Endangered species category I
[ Species that identified by eDNA and camera trapping by designated by Ministry of Environment

¢; Climate-sensitive biological indicator species

[Figure 6] The result of ecological monitoring using camera trapping and eDNA at Jingwan-Dong
Wetland (Jan-Jun, 2022).
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Family

Ardeidae

Anatidae

Accipitridae

Scientific name

Nycticorax nycticorax
Butorides striata
Ardea alba alba
Ardea cinerea

Aix galericulata
Anas poecilorhyncha
Anas platyriynchos
Tadorna tadorna
Accipiter gentilis
Buteo buteo

P i e Tohie

lia orientalis

Picidae

Motacillidae

Pycnonotidae

Laniidae

o
Troglody

Streploy
Columba livia

Picus canus
Dendrocopos major
Dendrocopos leucotos
Dendrocopos kizuki
Motacilla cinerea
Anthus gustavi
Anthus hodgsoni
Hypsipetes amaurotis
Pyenonotus sinensis
Lanius tigrinus

Muscicapidae

Turdidae

Paradoxornithidae
il id,

Troglodytes troglodyies
Luscinia calliope
Phoenicurus auroreus
Ficedula zanthopygia
Zoothera dauma

Turdus hortulorum
Turdus eunomus

Tllrdll.\' nawmanni
Paradoxornis webbianus

AbaeiThalhidh

il s occivitalis
P P ipitali
A

T 7,

Paridae

Emberizidae

Fringillidae

Passeridae
Sturnidae
Dicruridae

Poecile palustris
Periparus venustulus
Parus varius

Parus major

Emberiza tristrami
Emberiza chrysophrys
Emberiza rustica
Emberiza elegans
Emberiza pusilla
Emberiza spodocephala
Fringilla montifringilla
Carduelis sinica
Eophona migratoria
Passer montanus
Sturmis cineraceus
Garrulus glandarius
Cyanopica cyanus
Pica pica

Corvus macrorhynchos

[ Observed at lotic ecosystem

"1 Observed at shallow lentic ecosystem

I Observed at deep lentic ecosystem

English name

si2247] (c)
a5z
SO 2T 2) (o)
2712 (c)

HY M)
EWAER2
528 (0)
5292
A ¢, 1)
EEAE]

H

H|S7|
EHIEY|
HEre|
QMmTIR
FQMurte|
4ETte)
B3|
SsyEn2|
SASM
Hupe|
Zo|0pxEe)|
FO7ER|
&l
TS

EA
SlENEIAM
DAY
AL ]
RN
L=
202|250
LA (o)
2=F0|
SR
LS
ZEUO|

i (c)
SIHHSUAY

E= b
20
LRESA
A[F ST
=M

SIAH

HER
Ystel

A

PEE W]

O1%|

=

x|
2270 (o)

Migrant
status

SV
SV
WV
Res
Res
Res
Res
WV
WV
WV
Res
Res
Res
Res
Res
Res
Res
SV
PM
PM
Res
Res
sV
Res
PM
Res
SV
sV
Y
Wv
Wy
Res
sV
Res
Res

WV, PM

Res
Res
PM
PM
wy
Res
PM

Wy, PM

Wy
Res
WV
Res
sV
Res
Res
Res
Res

Camera trapping Both eDNA

*; Korean natural monument,
I1; Endangered species category i

by designated by Ministry of Environment

¢ Climate—sensitive biological indicator species

[Figure 7] The result of camera trapping and eDNA sampling divided by Aquatic ecosystem at
Jingwan-Dong Wetland (Jan-Jun, 2022).
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[Table 11] The number and rate of videos that fimed birds species by camera trapping at
Jingwan-Dong Wetland (05.Jan-16.Jun, 2022).

Camera trapping Period

zone 22.01.05 - 22.02.16 - 22.03.16 - 22.04.20 - 22.05.05 -
22.02.16 22.03.16 22.04.20 22.05.05 22.06.16
A 338 [ 412 888 / 1,273 108 / 135 102 / 203 807 / 1,969
B - 373 | 147 885 / 1,639 65 / 104 17 1 97
C - 665 / 832 494 | 634 52 [ 70 70 / 114
D - - 82 /174 177 1179 864 / 1,760
E - - 688 / 800 - 793 / 1,846
F - - 1,207 | 1,472 29 | 47 362 | 647
Total 82% 68% 1% 1% 45%

59% (9,066 / 15,154)

Luscinia calliope

Lanius tigrinus

Anthus gustavi

[Figure 8] The suspected species that identified through camera trapping at Jingwan-dong wetland
(Jan-Jun, 2022).
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[Table 12] The sampling volume and the number of detected species at each eDNA sampling point
at Jingwan-Dong Wetland (Jan-Jun, 2022).

Zone Feb Mar Apr May Jun
volume | species | volume | species | volume | species | volume | species | volume | species
A - - 900mL 1 900mL 4 - - 900mL 4
B - - 210mL 0 480mL 4 150mL 5 150mL 5
C 900mL 2 750mL 3 750mL 4 300mL 2 900mL 4
D - - - - - - - - 570mL 4
E - - - - 330mL 6 420mL 3 390mL 3
F - - - - 570mL 2 720mL 2 870mL 1
11 - - - - - - 150mL 2 810mL 3
12 - - - - - - 360mL 1 540mL 5
13 - - - - - - 450mL 2 420mL 4
14 - - - - - - 300mL 1 510mL 2
15 - - - - - - 900mL 4 420mL 3
16 - - - - - - 300mL 3 900mL 3
17 - - - - - - 900mL 3 - -
18 - - - - - - 900mL 4 900mL 2
19 - - - - - - 900mL 2 900mL 4

[Table 13] The suspected species that detected through eDNA samplibng and similar species that
included same family at Jingwan-dong wetland (Jan-Jun, 2022).

Scientific name Korean name Migrant Observation period

status | Feb | Mar | Apr | May | Jun
Anas poecilorhyncha | W5 Q¢ Res © | 00| O
Anas platyrhynchos 2529 © Res Co| © | ©
Tadorna tadorna Rg0y WV [ ) [ )
Streptopeliaorientalis | M8 E7) Res © O | 0O|0CO0| O
Columba livia A =7] Res [ ) [ )
Hypsipetes amaurotis | Av72] Res | OO | OO | OO | OO | OO
Pycnonotus sinensis | ZA-2olupA e (0 | Res [ ) [ ]
Emberizatristrami 3 uj) 5l A PM ©
Emberizachrysophrys | == w1 Al PM © | ©
Emberizarustica A WV © | ©
Emberizaelegans =Z A Res © © ©
Emberiza pusilla 2] 52kl A PM [ ]

O; identified through point count census

O identified through camera trapping,
@; detected through eDNA sampling
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I

Lotic ecosystem

Phasianidae

Passeridae
Dicruridae

Paradoxornithidae

Shallow lentic
ecosystem

Pycnonotidae

Emberizidae Paridae

Ardeidae

Motacillidae

Anatidae

Columbidae

Sturnidae

Deep lentic ecosystem

[Figure 9] The Family result of eDNA sampling divided by Aquatic ecosystem at Jingwan-Dong
Wetland (Jan-Jun, 2022).

[Table 14] The suspected species that detected through eDNA samplibng and similar species that
included same family at Jingwan-dong wetland (Jan-Jun, 2022).

. Observation period

Scientific name Korean name Feb | Mar | Apr | My | Jmn
Felis catus 4ol ©) ©) © © ©
Canis lupus familiaris 7 ©) ©) [ ) [ )
Nyctereutesprocyonoides | 72 © ] )
Hydropotesinermis ey © © © o | 0@
Sus scrora ol =] 2] 0| O | 00 | 0@ | O®
Mustela sibirica ZA v © © © ©
Sciurus vulgaris AL © O | 0@
Muridae sp. Lol Ko R s © © ©
Apodemusagrarius =7 [ ) [ )
Mus musculus A= [ ) [ ) [ ) [ )

O identified through camera trapping,
@; detected through eDNA sampling
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[Appendix 1] The result of traditional field survey at Jingwan-Dong Wetland from 2006 to 2016 (2006,
2009, 2011, 2013 and 2016).

Scientific name Korean name Migrant I
status | 2006 | 2009 | 2011 | 2013 | 2016

Nycticorax nycticorax a3l 22t7] (© SV 3 1 1
Butorides striata AedrE L8] SV 2 1 2
Ardeola bacchus s 22t (© PM 1
Egretta alba alba UM Z (o) SV 3 3 2 2 2
Egretta garzetta HME () SV 4 1 3
Ardea cinerea Q7+l (© Res 2 2 2 1 3
Alx galericulata At () Res 5 4 2
Anas poecilorhyncha 3= Qg Res 7 3 6 2 6
Accipiter gentilis o) (%, 1) WV 1 1
Accipiter soloensis ol Aw x, 1) SV 1 1 1
Accipiter gularis ZZ o] Res 3 1
Accipiter nisus AE ¢, WV 1 1 1
Buteo buteo HE71g WV 1 4 1 3
Aegypius monachus =g * 1) WV 1 2
Falco subbuteo Mz gl7] (1) SV 2 1
Falco tinnunculus B z2o] (¥) Res 1 1 1 1 1
Phasianus colchicus 3 Res 11 27 8 1 16
Charadrius dubius wolEd A SV 2 2
Charadrius placidus JEEGA] (1) Res 2 1
Tringa glareola w9 PM 2 4 4
Actitis hypoleucos AT Q] SV 1 1
Streptopelia orientalis gH = 7] Res 56 84 46 4 82
Cuculus micropterus Ao mItr] SV 3 3 1 1
Cuculus canorus 7] (c) SV 3 4 5 1 5
Cuculus saturatus Hoj g 7] SV 1 1
Cuculus poliocephalus FAo] (%) SV 2
Bubo bubo FEFEAdo] (*, 1) Res 1
Otus scops AR (o) SV 1 3 1 1
Ninox scutulata &R0l SV 1 4
Caprimulgus indicus = SV 1 1
Alcedo atthis =FA SV 2 1 2
Eurystomus orientalis s SV 4 3 7 2 3
Upupa epops sE SV 1
Picus canus Ao Res 4 9 4 1 7
Dendrocopos major QAT g Res 5 14 13 1 7
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[Appendix 1] The result of traditional field survey at Jingwan-Dong Wetland from 2006 to 2016 (2006,
2009, 2011, 2013 and 2016). (continued)

N Migrant Observation period

Scientific name Korean name status | 2006 | 2009 | 2011 | 2013 | 2016
Dryocopus martius acinzas S G| Res 1 1 1
Dendrocopos leucotos 2 AT} Res 2 2 2
Dendrocopos nanus ol oY Res 1 2 1 1
Dendrocopos kizuki E)e gl Res 8 10 17 1 5
Hirundo rustica Al (©) SV 4 2 3
Cecropis daurica HA | SV 2
Motacilla cinerea g Ay SV 2 5 4 1
Motacilla alba leucopsis | &Em]A| SV 1 1
Anthus hodgsoni A5 PM 4 6 4 2
Anthus rubescens w2t WV 1 2
Hypsipetes amaurotis A kg Res 53 82 102 7 84
Lanius bucephalus ] 7} 2] Res 6 9 2 2
Troglodytes troglodytes | 25X Res 2 2 2
Prunella montanella 9 F o} WV 3 7
Erithacus cyane 2 Al SV 2 1
Tarsiger cyanurus A PM 5 9 2
Phoenicurus auroreus oAy Res 4 8 5 1 3
Saxicola torquata 225 A SV 2
Zoothera dauma & FA w7 SV 1 4 2
Turdus hortulorum =) 2 wkA SV 5 3 1 2 12
Turdus pallidus 3] ujf 2] w7 SV 1 4 1 2 7
Turdus eunomus 7N B 2] w7 WV 4 3 1
Turdus naumanni 22w WV 5 9 7 8
Paradoxornis webbianus | <M g] Q Eir9| Res 482 | 809 | 365 36 123
Horornis borealis 3 gkl PM 2
Cettia squameiceps %= SV 1 1
Phylloscopus inornatus e S A PM 5 1 1
Phylloscopus borealls 2] &) PM 1 10 1
Phylloscopus occipitalis | A& A} (¢) SV 2 8 18 3 1
Ficedula zanthopygia =R 3FA SV 2 1 5 4
Ficedula mugimaki Ay PM 3 2 1 1
Cyanoptila cyanomelana | 282 A} SV 3 2 2 2
Muscicapa griseisticta A ] =AY PM 4 2
Muscicapa latirostris 2 & A PM 3 1
Aegithalos caudatus Q&7 Res 5 35 25 16
Poecile palustris DI Res 33 35 54 2 19
Parus ater ZakA) Res 42 63 18 37
Perijparus venustulus L el 2 Ek Ay \’PV& 1
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[Appendix 1] The result of traditional field survey at Jingwan-Dong Wetland from 2006 to 2016 (2006,
2009, 2011, 2013 and 2016). (continued)

N Migrant Observation period
Scientific name Korean name status | 2006 | 2009 | 2011 | 2013 | 2016
Parus varius ZZHHo] Res 7 5 40 2 4
Parus major BEAl (o) Res 42 63 92 5 37
Sitta europaea F ] Res 2 2 4 2
Certhia familiaris (BRI ) WV 3
Emberiza tristrami Il el A PM 3 12 12 8
Emberiza chrysophrys TEEA A PM 1
Emberiza rustica 2= WV 192 | 261 68 7
Emberiza elegans e ol A Res 79 170 | 113 1 35
Emberiza spodocephala | Z A PM 1
Emberiza rutila 7 PM 2 7
Fringilla montifringilla Al WV 20 24 18 14
Carduelis sinica 18- A Res 2 3
Carduelis spinus Ao WV 6
Pyrrhula pyrrhula ol A o] WV 2
Carpodacus roseus 7l 0] WV 5
Uragus sibiricus g Fgxlol WV 2 7
cocepttarsuses 34 w16 20
Eophona migratoria 3l 5g WV 1 40
Passer montanus A Res 29 36 39 35 194
Sturnus cineraceus A2 7 SV 3 2
Oriolus chinensis # g () SV 5 5 11 2 6
Garrulus glandarius 0]% Res 4 14 15 1 18
Cyanopica cyanus =77} Res 15 4 6 33
Pica pica 7}A] Res 63 133 | 108 6 53
Corvus corone 7ha}A Res 13 11 4 1
Corvus macrorhynchos | 232-27}014] (0) Res 31 88 17 4 60
Number of species 84 78 74 32 52
Number of individuals 1365 | 2238 | 1365 | 136 | 987

1. Res; Resident, SV; Summer Visitor, WV; Winter Visitor, PM; Passage Migrant

2. *; Korean natural monument, II ; Endangered species category Il by designated by Ministry of

Environment, c; Climate-sensitive biological indicator species
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