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ABSTRACT

2015~2019d0] gH=ro] =9 ARG A] 24~347f A5 FA O 2 HITHAf O] B A AP T ZAITE 5ot @S HIGA =
ZF 75 167 111501303, A EFF2 51~89F 2.2 20189l 7P Wkt AZF T 7iAl5= 92,821~265,783 70 A .2
2018 71 gelth A 2= Mepd R oA 7H B2 & 4(55~728)7F RISl W, 71 B2 7R Al 4=(A B+ 62,542
HAE SH Bl A TEE T AR EEZ = 20160l =T AL A 68F 2.2 7P wro] Edstal on, H|1/Aet
Aol A 2018 0f] 95,3997 A 2 71 Ho] Il A A1 2] o]-§ -3 HstA] /438 = MR F7T B 38%= 7H W
o] 2dstg o, th2 0 &2 S|P A= 257, Aa, YT, WaF <ottt HAES T2 YHIYE 8T, BS54V oM
B 195018 65, IF 13%), IA7IEE 1250] A=At 2 AEAIo|A vt E A 7] of that EdF 2 HAl4=2] 2;
o] Hof A Ao A& A AL E A A2 EAJ& 12s B Ja gido] e s 7o =2 weteh

The distribution of seabirds was investigated in 24-34 major coastal wetlands in Korea from 2015 to 2019. During the study period,
seven orders, 16 families, and 111 species were observed, and the largest number of species (51-89 species) was recorded in 2018.
92,821-265,783 individuals per year were observed with the largest number in 2018. The largest number of species (55-72 species) was
observed in the southern sites of Jeollado, and the largest number of individuals (annual average of 62,542 individuals) was found in
Chungcheong regions. The largest number of seabird species (68 species) was observed at the Suncheon Bay site in 2016, and the
largest number of individuals (95,399 individuals) was observed at Biin and Jangan sites in 2018. In terms of the habitat type of
seabirds, at the family level, shorebirds appeared most frequently with an average of 38%, followed by waterfowl, wading birds,
seabirds, and raptors. With regard to legally protected species, eight protected marine species, 19 endangered wildlife species (Level I:

Copyright © 2022 Journal of the Korean Society of Oceanography.
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six species, Level II: 13 species), and twelve natural monument species were observed. Overall, there was a significant difference in the
number of species and individuals of seabirds in the Korean coastal wetlands during the research period. This suggests the importance of
conducting systematic and continuous seabird surveys and developing a conservation policy considering habitat characteristics.

Keywords: Seabird, Coastal wetland, Protected marine species

1LME

HIGHA = vt = AZoli(HISEE O] S0] @0 Whs B A 2217} s ellA] AAgAre] 478 B A1 A7 A
Yohs BE AE THRITHMOF, 2015). Harrison(1985)2 ASteolu sl E-2 t el 2ol & Fohe /7= 425
T Qlow, HThllE Tkt FR7-90] o, £, AA|FolR 1a oo e Ty S =EdAES T& 4]0]
Sk S EIANA 2 AR ] £RITH(Gaston, 2004).

Aol 9719] B ol E 7 =7 metE]e] 9lom, fejuate] A Jolieh AstaAlE oo Ol EA o]
72 (East Asian-Australasian Flyway, EAAF) 2] S7F712A] 24 oF 250, 579t uta] o]Ake] HAfjof| 7] F-a3F A AR 2
Ae] S-S skl Qth(Barter et al., 2002; Hua et al., 2015; Palm et al., 2015; Li et al., 2019).

Aslitat dofietoll= -aluet |2 2] oF 2.4%] aligoh= 2F2,394 km® 2] W2 o] A x]o] 9l om, FolAlok-thek
=AM o573 =2 g0l Y1x[stal Qlof 58 oF 2uiat ute, 7R of 19wt ul2] o HiTtA7} 7| 2Fsto] o] &5l Sl w5
QI AARZA] T 7 R = = AR O 2 & SFEHT QITHUNESCO, 2021). A5l A9Fe] FRIEA Q] 2 T a2t 5
2 TS HISA O] HAIRE O 2 o] 8E] 11 Qlo|(Lee, 1989; Lee et al., 2002; Kang et al., 2008), JE A 0 2 09 Z-Q 3t 714]
£ o o] & A E2 HAVEEE A=

A|AIAFA H Z A(TUCN: International Union for Conservation of Nature and Natural Resources) ‘5-2] =47 | Lol A +=
HIGHA O] B S-S fo] A AIA Q] AL A, A 3 2 A o 54 o= Qlsto] A4 0 & Ut Y EQIAE 5510
Uk Aol A= 20150l < ATEA] HISHA) -] b o] d2ho = HITEA ZALEtAIZl S 4ok, 2015
FE =7 YA SREAP A& E5to] BIA A7 | 2ANE R8skl Qlet sflfitRol A 2015 ol ke A
HITX(MOF, 2015)0l= @HFAL H ZRAZARE FollA TE&3 sl H50] 555 o] it} =jof] AA5k= tiFie
HISHA= E=, ol 7197 BFoll AAlstl, o] 5/ /75 oL §loH, 1055271} 230F 0] 3 ok= 2 0 & Bl
SHoIT. o= R 2 RES(0SK, 2009)l 455 215 801} 54152 2F 42.5%°1| gk

HIGHAY = Sl e A| o] A7Hd-S kel &= Q= thaEA] Q1 | 3 (indicator species) 22 A] 7|A|t mheto] -golste] Tk

St THEAH A2 F2 TARFSE S0 T ZAPT3E] o] 2EO ™ (Lee, 1989; Lee ef al., 2002; Kang et al., 2008;
m et al., 2019), A= T8 ASESFA|O|A AR dil= 512t Aol
2 AF=201595E 2019G7H] =) T8 ASk5 Aol BAoal Q= HIsAl O] AR metolal, G821 viThAf
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Tables 1, 2). 2015@0] = 247142 tiF0 2 FALS 3851901, 2016 @HE = 347404 ZARS AX|6HIT) 20158
FE 201797k23=20-3071 A1 elA A 28] ZARE AAISH. 0 H, 471 215 ofl A= € 33] ZAME IS 471 2]
AL L=AMAE(SB6), ZASHEAH(WBO1), 72 HTHE(WB07), Z=AE(WBI18)oltt.

38°N -
b=}
37°N
36°N
35°N
x 3 A Site of Gyeonggido
34°N $ - == @ Site of Chungcheongdo
W Western site of Jeollado
O Southern site of Jeollado
@ Southern site of Gyeongsangdo
; OE.astern siteofKorea
33°N * Site of Jeju Island
124°E 126°E 128°E 130°E
Fig. 1. A map showing the sampling sites.
Table 1. Sites of seabird survey in major coastal wetland of Korea in 2015-2019
Survey sites Latitude Longitude Survey sites Latitude Longitude
WB01 37°35738.7"  126°24" 14.2” WBI2  35°41° 453" 126°33" 222"
. WB02 37°39° 560"  126°11" 182" WBI3  35°34°09.9"  126°37 04.1”
G Site O,fd WB03  37°28°29.9”  126°32° 07.9” _ WBI4  35°12739.9"  126°17 59.2"
con 0- , ” , ” , ” , ”
YeOnes! WB04 37°23° 024" 126°42" 19.1 Westernsite of  \wp15 35003' 5817 126°26” 56.2
Incheon P C s Jeollado C o o
WB05  37°17° 07.1 126°34" 14.7 WBI6  34°58" 14.2 126°21° 37.7
WB06  37°10° 013" 126°37  02.6 WBI7  34°50° 462"  126°18" 58.6
WB07  36°52" 44.8”  126°22° 24.2" WBI8  34°59 45.9” 126° 08" 15.6”
Site of WB0S 36°24” 090"  126°16" 15.5" SBO1  34°29° 372" 126° 11" 34.6”
Chungcheongdo WB09 36o 32/ 17.1” 1260 22’ 38.5” SB02  34° 24/ 32.2, 126° 30’ 44.6,
WB10  36°21 404" 126°32° 13.0 Southernsite of ~ SBO3  34°30°47.9"  126°45" 37.6
WBI1 36°08 17.2°  126°34 34.7 Jeollado SB04  34°227 579" 126°46  40.7"
EBOI*  38°26" 149" 128°27" 17.7 SBO5  34°43" 442" 127°19° 474"
EB02*  37°46° 17.6"  128°56" 55.3" SB06  34°51730.8”  127°31° 10.7”
Eastern EB03* 37°32° 50.8"  129°06° 44.3” _ SBO7*  35°05° 10.8" 128256  05.9”
site of Korea  EBO4*  36°34’ 067" 129025’ 2357 Southemsiteof poe. 35000’ 1277 128022 544"
, " , Y Gyeongsangdo , " , "
EB05*  35°59" 53.0 129°25" 38.6 SB09*  35°12" 58.5 128°37" 244
EB06* 35°22° 51.5"  129°20" 45.0 Jeju Island JBOI*  33°30° 263"  126°53" 36.0

* Survey sites added since 2016
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Table 2. Status of seabird survey in major coastal wetland of Korea in 2015-2019

Year 2015 2016 2017 2018 2019
2 times 2 times 2 times
Survey period (27~28 May) (2~18 May) (3 Apr.~11 May) - -
(1~23 Sep.) (23 Aug.~21 Sep.) (4~22 Sep.)
Survey sites 20 sites 30 sites 30 sites - -
3 times 3 times 3 times 3 times 3 times
Survey period (28~29 May) (7~18 May) (11 Apr.~28 May) (28 Feb.~3 May) (8 Apr.~8 May)
yPp (2~30 Sep.) (24 Aug.~21 Sep.) (18~23 Jul.) (27 Aug.~21 Sep.) (22 Aug.~11 Sep.)
(18 Nov.) (3 Nov.) (5~13 Sep.) (23 Oct.~11 Nov.) (28 Oct.~10 Nov.)
Survey sites 4 sites* 4 sites* 4 sites* 34 sites 34 sites

* SB06, WB01, WB07, WB18

2|9 v AP S H 6} 1946% FAR S-S 7371 IFAY(GL 6714, SHEACC, 571, HepAE-ad(wi, 7
7], ARSI, 6714 FHA(SG, 3704, FoHES(DH, 6714), AFEYT, 1714 0 &2 253!

2.2 ALY

HIGIA AR < A%k52] BIGHAH B Lﬂlﬁ » Ao -2 BISH] 555 2309 = 71522 S35 ATHMOF,
2015). @HFTAR= T 2A7F 4500 291 1 22 AZAKline census) S AAISIA O H, 277 HFE O] Q= A F2 G
Apoint count)E HFstATE. T <] J& &2 VI L7 (20~60H) S o-&5to] 2Rt & AAlE ntelsilom, 2
3] o) o] vkg ApE Foll LAE F|A8} St R - HISHA S5(MOF, 2015)0] AAE Eo-=uAR
(Wader), 2 2]5HDuck), Bl 2F(Herons), +="40 2] Grebes), 27|55 Gulls) 2 F+25159 0™, W7, Ao, 7k

A= 7TeF IS = 2SIt BISHA O] STel/d Z19(H, Shanon A|<)= o2l 2] Alof] osfiA] AlttstSit Shannon
and Weaver, 1949; Pielou, 1966).

H' =—(n;/N)n(n;/N) (1)

71 e 7H 0] A, NS P 50] F AS-E Lrepa,

3. 24t 2 E9|

3.1 HiSiflo] ol 2 gt

o

¢

= 78 AkEH| oA AHZ SN HISEA = appendix©ll A=I5HATE 2015~2019187F4] 347] ZARA -4 &%
Shusbile] & £ 72 167} 11155019100, 4 Aol Zast Hisbils % 2450l0lk

WYFAE 71208 7] U908 TRsle] AU vioh) ERESS ARRS v Ao AAAEAD-H
AN A 64502 7P BigLom, el U A grsloh el A 31502 71 AT Table 3). AL
ML 20164 AP AN 12502 7 ol BRI om, 2 ) Fehmelnt AR IIAD oA 2550
2 713 Agick, WA E b A S 4TI QB o2, 542 IR 71 o] 2@k, Al Helel A ol

—

=
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Tt ©F 5,898711A1% 7P Al BHE ZiAlg=o] A E A
Aom, ToELA(30.2%)0l14] 7P Agict Az 2018y E4EY
Al ?ﬂ oflA 413714 = 71 A A TEE .

Aol TOPATH )= FolE S L7 ZAIAEE Al efstal -2

L2 o

Ao

-l—l

FHAPE=38.1~99.1%2 AATFRH9(99.1%)°14 7}

Hof|A] 109,453 7HA12 7 ko, 2016

52,0 o}ko 2 LER O m(Table 3), b

A FTRPA S 2.8 A1 kom, SRl S8 145 7 s, Bl el £
o] T B S ebnE Sriebe sk ek 2 vl P el FUTEE RASK ks 24 o)

0]gHHHan and An, 2013).
2015~20199712] A= 2] o 7 W2 S@Fro /AITE Hol= 230l tigh AX H S} -2 Table 4] L
ERfIQIEE A9 71 B2 S50t AlGE Hl A2 58999 B9 BRI (WBI) OISl om, b
Table 3. Temporal variations of seabird ecological index in 2015-2019
Category Year
2015 2016 2017 2018 2019
Site of Number of species 31 37 43 43 33
Gyeonggido Abundance 18,291 76,432 41,479 36,653 32,630
-Incheon Species diversity 176 2.14 222 2.07 2.20
Protected species 5 5 6 6 5
Site of Number of species 37 41 53 46 48
Chungcheongdo Abundance 40,251 45,630 89,155 109,453 28,220
Species diversity 2.29 2.14 1.99 2.47 2.20
Protected species 6 8 7 8 8
Western site of Number of species 37 48 39 41 46
Jeollado Abundance 11,448 31,769 21,366 16,919 13,680
Species diversity 2.21 2.14 2.33 1.88 2.10
Protected species 5 8 4 5 9
Southern site of Number of species 63 72 55 67 67
Jeollado Abundance 22,831 32211 15,770 45,626 36,280
Species diversity 2.87 2.93 2.82 2.68 2.65
Protected species 12 15 9 12 12
Southern site of Number of species - 31 37 52 45
Gyeongsangdo Abundance - 1,600 2,239 25,468 20,288
Species diversity - 277 2.93 2.54 2.21
Protected species - 1 1 7 7
Eastern Number of species - 25 31 34 36
site of Korea Abundance - 10,204 14,195 21,375 18,007
Species diversity - 0.85 1.42 1.62 1.62
Protected species - 1 3 2 3
Jeju Island Number of species - 25 42 34 35
Abundance - 413 1,543 10,289 11,347
Species diversity - 2.35 2.72 2.13 2.15

Protected species - 2 4 3 4
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Table 4. Temporal variations of seabird species number and abundance in main wetland site of Korea, 2015-2019

Site Year
2015 2016 2017 2018 2019
WB01 Number of species 5,837 16,439 13,788 11,769 8,929
(GD Abundance 25 26 31 31 27
WBI11 Number of species 29,489 41,286 65,488 95,399 18,727
(CO) Abundance 30 33 45 37 30
WB13 Number of species 3,183 13,888 - 703 5,032
(W) Abundance 23 23 - 13 25
SB06 Number of species 17,697 29,975 7,845 32,004 25,398
(Sh Abundance 60 68 41 56 49
SB0O7 Number of species - 810 788 17,510 17,714
(8G) Abundance - 28 18 42 38
EBO1 Number of species - 2,372 3,045 4,264 5,698
(DH) Abundance - 16 21 21 30
JBO1 Number of species - 413 1,543 10,289 11,347
Jn Abundance - 25 42 34 35

Ao 7l H 22 FAE FAof 555 HdTHA1H(SB06)°] A E} STt M= A7 41~68F0] TEEEGl oM, A
A= oF 7,845~32,004717] 2] HSJol| 4] THEE|QICE. B]QUAFIRAH(WB11)olA= A7F 30~45%, 18,727~95,399 7117}
QI 7371 d ol A= 2 ek R R 3H(WB01) oA 71 —8—%1%4(%7P 25~31%) 2 WAl 47t 5,837~16,439
WA 7 = QA

Choi er al.(2019)-> 2010~2014d¢]| =ZdTtof| A mid 257 ARZAME AAIRE A2, 102F 34,9697HA1E s S
o, AAE £ 9 Al 712 o] =1 oj=Ho|| e Ak B © 2 B U5 Lee et al.(2014)2 20134 A
woligtol] YIx1gE S4te o] 137] 21 9-& A%, 195 129717] mi€ 13] 257 ZARE AR 43, F 130F 7,09970417F

A AZE == YIS ol sA1719] B4 E) T 7H(108)0l =2 5 B

SFAEROll A =8 AQk5A] €] H}WH ZAR=201535E 1A AJEekar QLo m, ZA7] H FARA I E = HIGEA

ol

~
i

5,
o

=4

=]
I Pl et 2lolE Holal itk wEbM 7|7 AR Ak=E0] TRl 24 e B0t A= et 9 AR ol o
T EE AR AP 2 ARt ufet B MAR] B4 55 ARt AR, AR 9l 2ARAZ] S iRt iAol Ha g A

3.2 HISM 22 54

U 78 AMFFAI A v = 167H K family) <=4 27-E ATt 1671 The 242 @2t o3}, =r8ote]x}, 7}
Ll B S L s e A e e e k= B XJ crelEwAl, AEEdA, S, et 2
ofj 7|2}, ofjx}, <=2]2to |t Appendix). H}E}/\H T family) oA Bfwt 2482 A B H T Q VK Family Scolopacidae)”}
A Wit OF28 4% 2 71 RS MEL SO0, The.0 2 0 e, 7|k, M=} Zeo] )00, L] T family)
£ 8% "[REE 25 AH.

HITE = A4]Z] o] f-ddof wet sFR(seabirds), Ada-(wading birds), 5545 F(marshbirds), slOMIZF
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(shorebirds), 3| H*]= ZF(waterfowl) 522 725137 QITHMOF, 2015). A[A1Z] o8 -4 H 2 HITH | 24 H]&8-2- A
K slQHd X F(shorebirds) 7 AH R 22.6~44.6%(F 38%)E Aot FalHLES Alelotal 7P HWo| Edot=A
O 2 UERTE th2-0 2 | PA]= R (waterfowl, Bat 27.3%), 45+ wading birds, Bt 16.0%), U (seabirds,
ot 15.8%), W2 raptors, Haf 2.9%) <=0]Ach(Fig. 2). ST L] % S AA = 2735.8%) 7 7P Eol &1L
o, The-0 2 SOFFH(28.3%), AHIZTH22.6%), A E7(9.4%), WEH(3.8%) «0| 31Tt

2015~20193712] = F=Q AR of| A THEH G = £ 903,062 714 .01, $47F92,821~265,78371412] H9l=
20180l 7H B2 A7 E| QI ERrtE R = Foldmiy |7 A AR E 9t € 222,1377HA12 7P who] T

om, W= Q7}179,468704], %852 217} 58,814 704 <=0l ATk, A ZAAIE ERF 1FF7HA| o e $-2 5 19% ©|
et Foldu7]= 3471 7 ZARA oA TElo] =t QS]] 1L Farstal Q= Ao 2 vephom, of7te], A
7], ST 2 gt WE AR oA T Ak

(a) 100 -
80 -
9
c
o Il Anatidae
£ 60 - B Ardeidae
e [ Charadriidae
€ I Scolopacidae
8 Laridae
o 40 - I Others
=2
©
[0}
14
20 A
0 .
Gl CcC wJ SJ SG DH JJ
(b) 100 ~
80 -
9
c
Xe]
= 60 - I Waterfowl
o I Seabirds
g EE \Wading birds
8 Shorebirds
i EE Raptors
Q 40
©
(o)
14
20 A
oL eem N e e BN BN

Gl CC wJ SJ SG DH JJ
Site
Fig. 2. Relative compositions of different seabird groups ((a) family-level classification, (b) category according to habitat usage

type) observed in main wetland site of Korea, 2015-2019 (Gl: Gyeongido-Incheon; CC: Chungcheongdo; WJ: Western site of
Jeollado; SJ: Southern site of Jeollado; SG: Southern site of Gyeongsangdo; DH: Donghae; JJ: Jeju Island).
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A B2 EAS AR E A EAofl= 2% 8 52 A XF(shorebirds)7F Aot o, FAloll= 2 52] A=
FHwading birds) 2 711}¢-2] 5-2] EHOJ:}_—.ET(seabirds)ﬂ- AZ Z715H A= 528 5 S|P A] = 5 (waterfowl)
O] Hl:go] Z7F5k3IT 2015~2016'H1} 2018\ dofli= FA KT A0 ST A7 FERE o™, 2017d 12019 o=
FA R EAC A o= otk HTA B2 e £ V]ﬂoﬂ et Rt 2lo] & Hof et vt 4] =
utetshr] fleiMe Aede 2Rt AEE AP Ha T Zl o & ey

Sl E AEe AEE7Y Besior & 77 2 sillEe sidE el ® A7gste] skl /lem,
202018 7] 80F0] A3 HE AL 3l o] T HIsHAlE 14F0] s == A= 3

el = A7t AAsIHA faE o] BEA710 A, 77k el 897101 A 927t e oMds =
= BN oPIBER A EElstaL JloH, AR 5 2465-2] A= o] A E 0] QlH. o] T £F= T 63F(H 145, [IF
49%)°] A7 = 3

wePgellM e oP8 2t AHd A8 T B A0l v ek e AH B B o2 HES TR a2 A

U SS A7 EER AFgste] Hestal it & & 4640l A7IHER A= 0] 3lom, o] T 2R F 4650l

Table 5. Protected species observed in major coastal wetland of Korea in 2015-2019

Scientific name Site Protected  Endangered Natural
(Korean name) GI CC WJ SI SG DH JJ marinespecies  species monument

Anser cygnoides (712]) (0] - I 325-1
Anser fabalis (2712171]) O O O O - 11 -
Aix galericulata (%) O - - 327
Gavia stellata (°FH]) (0] (0] (0] - -
Cygnus cygnus (E111) O O O O - Il 201-2
Platalea leucorodia (=52 #] o] AY) O O O O o - 11 205-2
Platalea minor (Z11AY) O O O O O 0] 0 I 205-1
Egretta eulophotes (352 2) O O O o o 1 361
Phalacrocorax pelagicus (27FF-A]) 0 ¢} - -
Falco peregrinus (7)) O O O (0] - 1 323-7
Pandion halianetus (E52]) O O O O O O - I -
Milvus migrans (&71) O O - I -
Haliaeetus albicilla (2 712]52]) (0] - 1 243-4
Grus vipio (AI51]) (0] - I 203
Grus grus (322 5F0)) 0 - 1 451
Grus monacha (S51)) O - 11 228
Haematopus ostralegus (3= =21 AH) O O O O 0] Il 326
Charadrius placidus (21=2 1 AY) 0] 0 - II -

I -
1 -
1 -
- I -

Numenius madagascariensis (FZH20E2) O O O
Tringa guttifer (CJTH] L QAEE)

Eurynorhynchus pygmeus (1852 = Q) o)
Larus saundersi (73242 Z207])
Total species 6 11 11 16 8 6 5

© O O O
© O O

©)
©)
©)
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SRl A= = Atell Aotz BIstAS] AIAIA Q1 AR BHETE 916l 2015l < ASHEA] BISHA] HAd-de] o
T Are st e, 2305 IS & S5 AASE 23052 BISHA S A7 EE2 24F, BEAVIE2

36315 128, 115 24%), NFESAYE2 1150] ZE|] Qlet. T A HH TES ALlotd F 45F0[th
A 51A7H2015~20194) §h= F=Q ARS ]| A EdAH H}Wﬂhi 11 1+01°q o, o] T HAH OF-2 225 (SHYH
SRR RE, BEY| 18 6%, BEY| 17 135, AA7EE 125)0| & 13]'(Table 5). ‘?aj’gii%*: & 347 A

S 237 Aol TEEAL, AERE Hebdd ol 16502 7}” ol BEE|glom, AFHolA 550
7VP At A 2= BE7] oM s = e o= A H o] e 27121717 &k 4, 4297H1ﬂ§ PEEdeH, theo®
SFRO(EEH7] oM E= 1), SR Q(BEH7] oMY E= 115) =0l3lH

3.4 H3A AA

eyt EOWOHL%‘E = AA o 5A RO T2 2 A AE R thgRt AAjEo] Tefiobal Lo H, o]
] ZAE A 2572] oF 89%2 AIZE Ak BARE oF 11%2 AAJshe 202 FelA SITHNIBR, 2017).

R ﬂ"é*ﬂ TefAde] A A Foto] v B(3~59) T 7R2(8~10 D)ol e, YE st 5 Al EElIqH
2 T Q5 Tef|] 207145 tPd 02 ZARS AAISKAL JIFHNIBR, 2017). B3t AL 257 AL AR Foto]
2 HAEEA] 2007045 o2 A-LH(12~1 )0l ZAFE AAIstaL Ak

SNFTAROANA = 2015 AR =7 OB ENAT D AP AFo] Yeto &2 A= AAF] FRFAE T o= HiThAl]
AFS T d 2-33](4-5%Y, 7-8Y, 9~10+J) A8kl Itk Table 2).

AMEA = HAEON F5g Holot FAEHE AlEslo] SV RA Fa% 4TS slal YLOH(Lee ef al.,
2003), HA= ALMEA<] 7}X1 EH S 4 e ABBERA FAH 02 dA|S B e 9 54 0 = yhefshal Qirk 12
U 2 7|55 Qlslo] A S0 et 2Ado] Hshslal 91 H(Liang ef al., 2021; Moghadam et al., 2021), 9t
of ot A =7t 2|42 0 2 FsEAL 9lo] o] 2 QIgh gt @ o 2 7 A|Ax] 9] my| 7} AlStE] A QITKFurness and
Camphuysen, 1997; MacKinnon ef al., 2012; Ma et al., 2014; Jin et al., 2018). AAPIN %] Sl G of| what sifE2d

A 7 Q77FS7ISEAL $101(Oh er al., 2020), HISHAIE slVe=g-2] Alde] offt 2342 Q1 wlsiiiat ope} 45 %15 A5
u} 5ol o)RFEAlE9] 3 A= 01‘554 T2 A mort g sl Zdgolth of2lRt S HIsk= HItAl o] AA17] A
gt o et e Faks ndZl o & ks, AN ARl HistA o] AAIAR] BT o Pl flolil e A15A Q1 HIGE
A} A A1) 2 *‘FHXW} e Zlog Helrh

SHFARR A= =] bl A Alol= USR] A|AIA Q1 2ot Tl E 9fal 20150l 2308:2] HIGHA & E5-5 A

*13}93\2‘3%(MOF 2015), o] 55 EtI2 0 AN A] T ZALE Akl ok @ 7 PIEg 55l 5

] o] A A= ZF = 54520 H(NIBR, 2021), ©] & HIGHAY B20]i= 0F42.29%(2308) 7} 525 0] glc}. 4o
HL md F7H4 0 2 el 270 555 WAkl §lom, sifiboll At At Aol Al HikAl o] HlAIA Q1 T
£ FlollAl= F712 0101 24521 Q1 HIGHA A zAtet 9bA| 5714 0 2 yhahel= F5o] thollA] BistA S50 F71eka o
2/ L a7t ks 2 0= wohEr,

HISEA O] BT 9 A A1 2] )5 QlolAl = AStEA1t AT A 2 O] ThAIA Q1 ZAF Sheljiiat o2t ZAFALZ]of wh
2 HIEA R3L o] A3t Aol S Kol et HITH 7 FdS melslr] floliile ALd F7EaAE 78 EAEl
et e 2AE W e 210 & wokeTh A% o|1r Helgt T AA12] AB|ZAMS SloliA= =71 2h o] Bt
T R FEAIE AR S AREA] B AR o] iRt 2AP} o] FolHof ShH, o] S flalixd= AR S vzl
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Sl A Z5_t Holel FAE S Alsotal QLo W, Fotrola 25 7he] o] 5 25 2= AN
O] F AR 2A wf¢- F 85t AT shal Ut Tefut it At o8 2 Aidof] thgh 4=8.9] F71= Qloto] HETAfC] A

o}, whEhA] BFEA] A1 A12) S Q15 BihA] e AL 2 we] 3 45 s 2 et
/ggFolth. 2015 AFE 2019W71A] 8 AMFAIE tF o= vt o] B A AR A, HiTt - 11150] &4
Stlom, 20150 R HITH 55(230%5)9] oF 47.4%°] sidErh. AYERE HMepfdR-ddolA 7}1* g2 F
(55~72%)°] 51321, 7HAI4(28,220~109,453 /1A= F7d B olA 7P Bkt Q. ARGl A] HITEA] ZAR=
20159 217 H E5(230%9)= 7522 Falistal glo] F71A Q1 vIThl E50] Heto] T QshH, ZAA|7|of whe} uist

iz}

RBEEDS 1 At Aol Bof AR 24} A|2g0 2 o] Was] eIk, detolg 2 ] gieo zhE
HSbAO] AA12] RS STl X149 AEEAl Bl ARl dlt @A fAISRE o] £2 A0 Prkert
AL AL

SRl 3SR ST TP IEAT L AP At o] Ao 2 RE s Y o] == s A
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Appendix. List of seabirds observed in major coastal wetland of Korea in 2015-2019
No. Scientific name Site*
(Korean name) Gl CC Y SJ SG DH JI
Order Anseriformes (7]27]5)
Family Anatidea (223}
1 Tadorna tadorna (352 2.2]) o) 0] 0] 0 (0] 0] 0]
2 Tadorna ferruginea (F-2-21) (0]
3 Aix galericulata (%) (¢}
4 Anas strepera (Z2F2.2]) ) 0] 0 ) 0] 0]
S Anas penelope (M| 2.2]) 0] 0] 0 0] 0] 0 0
6 Anas clypeata (5175-2]) 0 o) 0 0 0
7 Anas platyrhynchos (%3°5.2-2]) (o) 0] 0] ) 0 0] 0
8  Cygnus cygnus (F111) 0] 0] (0] (o)
9 Anas falcata (3= 2.3]) (e} ) o O 0] 0]
10 Anas poecilorhyncha (21352 2]) (0] (0] o (0] (0] 0] o
11 Anser fabalis (Z712171) (0] (0] 0] (0]
12 Anser cygnoides (7H2]) (0]
13 Anser albifirons (27]1317]) (0] (0] (0] (0]
14 Mergus serrator (HFCHH] 2.2]) 0] 0] ) (0] 0
15 Mergus merganser (1] 2.2]) (0] 0] ) (o) 0
16 Aythya ferina (31%]) 0 0 0 0 0 0 0
17 Mergellus albellus (31H] 2 2]) o)
18 Aythya marila (A-2H231=2]) 0 o) 0] 0]
19 Aythya fuligula (J713154]) 0 0 0 e} ¢} 0 0
20 Anas acuta (A1 22]) (o) 0] 0 (o) 0] 0]
21 Anas querquedula (Z=-A]) 0]
22 Anas formosa (7F322]) 0]
23 Anas crecca (& 2-2]) o) 0] 0] 0] (o) 0] 0]
24  Melanitta americana (3-52-2) 0]
25 Bucephala clangula (S1¥F2.2]) (0] 0] (o) (o)
Order Gaviformes (°1H]2)
Family Gaviidae (°}H]3})
26 Gavia arctica (E3Hz]oHH]) 0
27 Gavia stellata (°H]) (0] (0]
Order Podocopediformes (3=t °}2]5)
Family Podicipedidae (3=*o}2] 7}
28 Podiceps nigricollis (FA-22=ola]) 0] o)
29 Podiceps cristatus (B-=rgo}=]) 0 0 0 0 0 0 0
30 Tachybaptus ruficollis (~="§°}2]) o (0] o (0] o (0] 0]
Order Pelecaniformes (ACHIS)
Family Phalacrocoracidae (7H2}-$-%] 2}
31 Phalacrocorax carbo (T'2710F-A]) o) (o) 0 o) 0] 0
32 Phalacrocorax pelagicus (2719H-A]) o
33 Phalacrocorax capillatus (7FF-A]) (0] (0] o (0] (0] O (0]
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Appendix. List of seabirds observed in major coastal wetland of Korea in 2015-2019 (Continue)

Scientific name Site*

No. (Korean name) Gl cC wJ Sl

Family Ardeidae (27}

34 Ardea alba alba (N =)

35 Egretta garzetta (22 2)

36 Ardea cinerea (7}2])

37 Bubulcus ibis (F=)

38 Ardeola bacchus (12713l 22H7])
39 Butorides striata (A-2"47|5]2217])
40 Ardea alba modesta (Z M=)

41 Egretta sacra (S2)

42 Ixobrychus sinensis (A=l 22F7])
43 Egretta intermedia (S =)

44 Nycticorax nycticorax (S| 2.2F7]) (0]
45 Egretta eulophotes (=52 M 2) o) 0] 0]

© O o0 O O O

© O © O O O
© O © O O O
) © O O O

©)
@)
©)

©)
© O O O

Family Threskiomithidae (%] 142}
46 Platalea leucorodia (=252 % 01 A1)
47 Platalea minor (F1©1A0) (0] 0] o

o
o
o O

Order Gruiformes (F-F1]%)
Family Gruidae (5511
48  Grus vipio (I5-F1])

49 Grus monacha (SF51))

50 Grus grus (A-2E5-F0]) o

o O

Family Rallidae (5-5-7]2H
51 Gallinula chloropus (2 &=%})
52 Fulica atra (2'F) 0] 0] 0] 0]

©)

Family Haematopodidae (7-2> 2] 2| A7}
53 Haematopus ostralegus (72 2 21| AH) O Y] 0 o

Family Recurvirostridae (3 TH 24|z
54 Recurvirostra avosetta (5152173 TS HAY)
55 Himantopus himantopus (32 ) O 0 o

@)

Family Glareolidae (42| 25| A2}
56 Glareola maldivarum (A8 EAH) O

Family Charadriidae (292

57 Charadrius dubius (2= AR)

58 Charadrius placidus (21529 AY)

59 Pluvialis fulva (327524 A)

60 Charadrius mongolus (=21 H)

61 Vanellus vanellus (B71 =HAY)

62 Charadrius alexandrinus (Z1-=HAH)

63 Charadrius leschenaultii (F-3+==TAH)
64 Pluvialis squatarola (71738)

©)
@)
®)

o
© O O O

o
o

© O o0 O O O
o

© O o0 O O O

© o O O
o
© o o O

@)

o
@]

o
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Appendix. List of seabirds observed in major coastal wetland of Korea in 2015-2019 (Continue)

Scientific name Site*

No.
(Korean name) Gl CC Wi SJ SG DH 1)

Family Scolopacidae (=27

65 Numenius phaeopus (552 Q)
66 Tringa stagnatilis (ZHTH] T Q)
67 Tringa nebularia (JTH] =)

68 Tringa guttifer (JTHE| T QARE)

69 Tringa ochropus (¥ I Q)

70 Tringa glareola (F=T.Q)

71 Xenus cinereus (F5-2T.Q)

72 Actitis hypoleucos (42 =.R)

73 Heteroscelus brevipes (. 'U T Q)
74 Arenaria interpres (A 7HE Q)

75 Calidris tenuirostris (H-2O17=Q)
76 Calidris canutus (F27 a2 Q)

77 Tringa totanus (BT Q)

78 Calidris ruficollis (FXL3)

79 Calidris temminckii (21 2]EEQ)
80 Calidris subminuta (F2E8Q)

81 Calidris acuminata (MF2H71EQ)
82 Calidris ferruginea (F=NC Q)

83 Calidris alpina (V2E.R) o
84  Eurynorhynchus pygmeus (91252 =.Q)

85 Limicola falcinellus (323-5-2] = Q)

86 Limosa lapponica (25152 = Q) 0
87 Calidris alba (FI7FER)

88 Limosa limosa (SHE| Q) o)
89 Gallinago gallinago (ZF=.Q)

90 Limnodromus semipalmatus (252 = Q)
91 Numenius arquata (THER)

92 Tringa erythropus (SHE.R) 0 0]
93  Numenius madagascariensis (Z=H2|0HE Q) (0] (0] 0]
94  Limnodromus scolopaceus (152 = Q)

© O O
© O O
© O O
©)
©)
©)

o
o
o
o

© o0 o o 0o
© o0 o0 o o oo
© o0 o o O
o
© o0 o o 0o

o
o

© OO0 OO0 oo oo
o

o
o
o o
o
o
o

@)
©)
[clclclclcl ool ool ool ol cBclcloclclch oo leclNe)

© O O O O O
© O
© O O O
© O
© O

o

©)
©)
©)
© O o0 OO oo
o O

Family Laridae (Z77] 7

95 Sterna albifrons (2 A|8Z20H7])
96 Larus cachinnans (r=AZ21]7]) O 0] o
97 Sterna hirundo (FA1H1ZTH7]) 0
98 Chlidonias leucopterus (=X 21 7])

99 Larus crassirostris (330120 7]) O
100 Larus canus (Z27]) o O O
101 Larus hyperboreus (21211 7])

102 Larus thayeri (ZF-2A120H7])

o

o

o

o O
©)
o O

o

©)
©)
© O O O
o
© O O O
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Appendix. List of seabirds observed in major coastal wetland of Korea in 2015-2019 (Continue)

Scientific name Site*
No.

(Korean name) Gl CC Wi SJ SG DH 1)

103 Larus schistisagus (ZFZ27])

104 Larus heuglini (55| =20 7])
105 Larus ridibundus (252201 7])
106 Larus saundersi (2220l 7]) O O
107 Larus argentatus (A120171) 0] o
Order Falconiformes (T-5)

Family Falconidae (W12}

108 Falco peregrinus (7H) (0] o (0] o
Order Accipitriformes (52| %)

Family Accipitridae (522}

109 Milvus migrans (&7V) 0 0
110 Haliaeetus albicilla (311 2]4=2]) 0
111 Pandion halianetus (B5-2) (¢} (0] o o 0] 0]

*(site abbreviation) GI: Gyeongido-Incheon, CC: Chungcheongdo, WI: Western site of Jeollado, SJ: Southern site of Jeollado, SG:
Southern site of Gyeongsangdo, DH: Donghae, JJ: Jeju Island

o
o

© o o o o0
o
o
© O O
©c o O




