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Study for Habitat Usage of Spot-billed Duck in Korea, Using GPS-Mobile Telemetry (WT-200)"
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ABSTRACT

In this study, understanding the habitats on spot-billed duck that wintering-breed in the korea, which using
the GPS-Mobile based Telemtry (WT-200), I tried to take advantage as the basic data of the protection and
management of the habitats of the waterbirds of Korea. Study area is Gyeonggi-do Bokhacheon, Chonmichon,
Chungcheongnam-do Gokugyochon, Chungcheongbuk-do Byeongcheoncheon, Jeollabuk-do Mangyunggang,
which Five rivers and Jeju Island reservoir, I have attached the tracking of the location(WT -200) to the
twenty-five spot-billed ducks. among twenty five ducks, twelve ducks moved to overseas countries, the arrival
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site was China, North Korea, Russia. Moving average distance was 683km, the largest distance was 1,238km.

The average northbound starting date was April 26. The average daily movement distance of thirteen ducks

remaining in the domestic country is 1.0 + 0.89km, maximum travel distance was 23.8km. The average daily

movement distance of wintering prior to average going north dating is a 0.9km, is the largest 14.6km, the breeding

season is an average 1.3km, maximum was 14.4kn. Spot-billed duck used the rivers in domestic country most

frequently, following was rice field, a filed, reservoir. It used the river most frequently during the wintering

period, in the breeding season it used paddy paddies most frequently. While wintering, during the day and

night’s utilization rate was the highest in the river, but utilization rate was incleased on filed, paddy filed at night.

During breeding season, daytime and night’s utilization rate was the highest but, utilization rate was increased

on river and utilization rate was decreased on river. In accordance with time change, spot-billed duck showed

different tendency in paddy fields, and they utilized the filed adjacent to rivers mostly.
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Figure 1. Study Areas
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O3, SAHE oMtAl Fud, FARE AHTE B, A
e Y, AFE FeAeAA dAst A Sohd
Ao, Fud, W, w84 5 57 sk eado] Ha
WAL o] entstn], L Rep AlgAtolo & § 2 A
A7F k. FHelle W

£ de SRR 9len, dddt gx
A7 QA Ak FEARAE AEE Az gA el T
St} 24l0] AT SMBelE 27, A2 So| A4 9k

A2 FHO R AFg o] EAstn AR Hhole 2 FA4,
ol 2%
2. B3 33
Ao o] 8H FWAZ QL= 2012 10€EE 20149
1297hA] shH 3 A2 9 = FLof A Cannon-netr ©]-§
sto] 255t =Y H A= ?/\l A== Y (Bird-back)
of do] 10208 A= g3t A o|% z+ A FA
£ SAst 4 4 HAE ﬁﬁéo}‘ﬂi}. v o] glo] 3
At Hast & 5 e F4719 FAE %ol oj2
2 (Kenward 1985), Olt/\g E92)2247])9 BA 7} 50g9&
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Table 1. Summary of WT-200 information for 25 Spot-billed duck
. . Batte No. of GPS GPS Fixed
Caught area No. Tracking Period lifespan (r];ay) Fixed time/day
B1 Dec. 19. 2013 - May. 16. 2014 148 147 1
B2 Dec. 11. 2014 - May. 22. 2015 162 325 2
B3 Dec. 31. 2013 -Jul. 11. 2014 192 190 1
Byu?lg"heon B4 Dec. 31. 2013 - Jan. 15. 2015 380 372 1
cheon BS Dec. 19. 2013 - Sep. 08. 2014 263 263 1
B6 Dec. 11. 2014 - May. 15. 2015 155 308 2
B7 Dec. 11. 2014 - May. 10. 2015 150 301 2
Cheongmi cheon Cl1 Dec. 05. 2014 - Jun. 02. 2015 179 358 2
Gl Feb. 21. 2014 - Jun. 24 123 124 1
G2 Feb. 21. 2014 - Apr. 22. 2015 425 423 1
G3 Feb. 25. 2014 - Jun. 17 112 111 1
Goggyo cheon G4 Feb. 26. 2014 - May. 27 90 90 1
G5 Feb. 26. 2014 - Jan. 04. 2015 312 307 1
G6 Feb. 26. 2014 - Jun. 23 117 117 1
G7 Feb. 21. 2014 - Aug. 08 168 167 1
Bokha cheon Hl Nov. 25. 2014 - May. 16. 2015 172 346 2
J1 Mar. 12. 2013 - May. 21 70 558 8
Jeju Is. 12 Mar. 12. 2013 - Nov. 08 241 215 1
J3 Mar. 12. 2013 - May. 29 78 598 8
M1 Nov. 22. 2013 - Jun. 26. 2014 216 219 1
M2 Oct. 25. 2012 - May. 02. 2013 189 191 1
Mangyung river M3 Oct. 25. 2012 - Mar. 25. 2013 151 152 1
M4 Nov. 21.2013 - Jul. 23. 2014 244 224 1
Ms5 Mar. 01. 2014 - Sep. 22 205 195 1
M6 Feb. 28. 2014 - Sep. 12 196 196 1
Average 189.52 259.88
ol AAAE Felstglen, Mxli P’d, =, B, A 2. 0|2Xx|19 U 0| 72|
A, R, vt o2 FEs 28 ANAE Hat
E4Y9 49 2645 Ve o R UE 19} E'i*ﬁ‘ﬂ?n T2t FANAE Fa o] gAY ol ALE sefet At
of shobshelc. a7 29015 2l E 66.0km(MS)0| Hovl, Bt o572
= 1.0£0.89kmo| gith. €%7] HH# o] %A 2= 0.9£0.78kn
A 1} ojlem, Ma7] Ht ol &A= 1.3+1.67kmo] Tt Hs}
Hold 53 AWAFoAMDE FAAG A Hop
1, EMAS O3 o|S g 56.1mE ol FFEFIA o] BIH o], F 2 o] g4
& FAA Y HH 6kmol W o] sH, w44 52 ol-&3stdth
YA FH 7S Bag AWAE QT 25704 F 127047} GPS#%7 AgE 2A% An & BHaolsAd:
Zoo| 5L 34t 2O 2 6717 (B1, G, G4, G6, M1,  2.7+2.5kmo|gloH, % m;L Y=y WP o|EA L 2.4+1.7
M2)7} olE3gon, Batoz 5714(B2, G2, G5, Jl, km, 2] 56.1km, B W27] B 4.543.6km, 2t} 9.7kmO]
M3), 2{Alok= 17A(G3)7} o] F sttt Hat ol&7 2= ek Xhl114(C1)‘>ﬂ*1 ﬂ?‘& E“@F sogs FAA o
683.8kmo| L, Z|th 1,238kmo| it 22 HA4UL 34 6 A W Skmol W9 sHH I FF A SolA A4 s e

o] Sl th(Table 2, Figure 2).
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Table 2. Migration starting date and distance of Spot-billed ducks

ID Migration Starting Date Terminal Country Lineal distance(km)

B1 2-May China 760

B2 5-May North Korea 174

Gl 11-May China 682

G2 8-Apr North Korea 261

G3 2-May Russia 1072

G4 7-May China 884

G5 1-May North Korea 419

G6 1-May China 1220

n 28-Apr North Korea 403

Ml 28-May China 1238

M2 8-Apr China 906

M3 6-Mar North Korea 187
Average 683.8

ol e, WA B AP 0406, A 18 FAUGTONA 24T ABGFLcl $AAG W

B22 o) A ¥h4 15kmo| W <] sh %73‘11 SolA A4
9o GPSHEZ B o|E7 el 1.3+2.1kmo] 9 th.
Y27 HFo|E7 el 0.6+1.4km, ] 10.5kmo] o0,
o] %7 2| 1.5+4.6km, ] 66.0kmo]Sict.
%1 %(B3, B4, B5, B6, B7)ol| A H-243h 3w 5 o8| B
ZrA ool A W7 4kmolW o] stH I FAAE
o, 5-F Ht o5 A= 0.7£1.7km, | 7.5knE ©| &5}
gt 457 B o5 elE 0.8+2.14kn, 2T} 7.5kno] 9|
I A7 Bt o) s A g s 0.5+ 1km, o 4.7kmo] ¢},

W47 B

Figure 2. Migration route of Spot-billed ducks

M5, M6)o] A

7 4knolU)9] 5779} SHHOR o AAetgon, ot
Hat olFA g = 0.2+0.1km, ) 6.2knE 015’5}":“‘% =
%7 AF 0|5 A g 0.3+0.2km % T, 2 6.2kmo] %)
WA 7] P o5 AT = 0.240.1km, Z ) 0.7km 0]91@. A
T2, I3)o A F2g Ao FaR oA 2
3kmBo| X AALETIA o] FEFA o, 8 o] §A 9
22 oA oF 2kmo| & A, &, sHH SollA A4
th. GPSE#7F 5F% H4t o] AT = 0.4+0.5kmo] Y o
2o 3.7kmolltt. ¥E7] B+ o5 A= 0.3£0.13kmo]

o, Zdf 3.7kmo| et HA7] Hatol 57 2= 0.4£1.0
kmol o Z o} 3.7km¢| I TtH(Table 3).
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Figure 3. Using ratio of total habitats during the tracking
period
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Table 3. The moving distances(km) of Spot-billed ducks

Total

Wintering time

Breeding time

Average Max. distance Average Max. distance Average Max. distance
Byungcheon 27425 56.1 24417 56.1 45436 9.7
cheon
Cheongmi cheon 0.7+2.11 34 0.8+1.5 34 0.4+0.6 1.8
Goggyo cheon 1.3+2.1 66.0 0.6x1.4 10.5 1.5+4.6 66.0
Bokha cheon 0.7£1.7 7.5 0.8+2.14 7.5 0.5¢1.1 4.7
Jeju Is. 0.2+0.1 6.2 0.3+0.2 6.2 0.2+0.1 0.7
Mangyung river 0.4£0.5 3.7 0.3+0.13 3.7 0.4£1.0 3.7
Average 1.0 23.8 14.6 1.3 14.4
S.D. 0.89 29.04 20.51 1.67 25.45

QA2 22 o|F GPS 241 AT AHE JHAE
(google map)2 BHQI5lo] o] &2 EA3 A1} & 3,733
Aol Aol sHelE gk, ol 4x e ka0l 46.1%2 714
o R FlEg o, HEo R =(34.0%), T(11.0%),
A A(1.8%), HITH(1.8%), F=(1.6%)52 &oldtt
(Figure 3).

25710 714 ol o8¢ HAAE sholen ol §
20 68.8%9Th THE 0@ =(12.9%), HH(11.7%), 2
(3.3%), A4A(3B.2%) Y woldrh Fol= skHol
68.8%2 7H4 wo| o] st on Lo g k(12.9%),
(11.7%), &42(3.3%), AA(3.2%)5 2 o] 31t} ofzt
O 0] SSA%E 714 ol G0l £ UROR =

0](20.9%), HH(14.9%), 27 (4.9%), &2 (3.4%)5 9]
Solgitt. 223} ok BE S04 o $80] 1Y B
onf, = &, ApA 59 «or o]fste Aor FRlHS

F[E

Reservoir Others
Agricultural waterway 3 3% 0.1%
3.3% —

11.7% =

Rice field
12.9%

Stream
68.8%

Wintering time

t}(Figure 4 and 5) A7)0 & =olA o] &
7H =2 o] &

£ 552%=
S Hoon, tfgog a3H(23.3%), &
(10.3%), HM(%%), A42(0.5%) 52 «o = A=
th F7role o)A 62.7%2 714 o] &-&o] =gron, o}
+ o2 517(20.4%), WE(15.4%), AFA(1.2%)5 2 ol
t}. offto] = o] o] 88 51.7%E 7} Wo] o] &3slgo
o, Th2 02 314 (42.3%), HH(4.4%), HFTH0.2%)5-2] 40
& Zhol¥] 9l th(Figure 4 and 5). ¥14]7]9] F7t3} of7t B
ZofA] o]&&o] M Egtom, B, W So o= o]&
st A& FIE gl WA7| o 0] &3 =2 dFE 5HH

oA Tkmoluf9] =& o|-&3t3H.

3.6%: 7.1%
Stream
vegetable Field 233%
10.3%
Rice field
55.2%

Breeding time

Figure 4. Comparing used habitats in wintering and Breeding time
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Figure 5. Comparing used habitats in day and night time

et 2R BN = A 20004 140,007 o] o]
i3t ot, 200349 50,000704 A2 3A 44 3§
A7HA] 70,000~80,00074 A7 Fz8) wafatiL e, A
Hog Rze| gasts 4TS Hon, o) AWAF
2o ) AEA ok, HHA T, 57, A4A

Ao A4 Aot graEd AnE 2745kl QIthNIBR,
2012).

229 A9 o|F-L o9, Bol9l o, 245t A
2], W 2.8l 7] 5 oheket adlof whebA sk X
59 9% o5 B ok UEAAA Belof oof F
Q3 29lo]th(Yoo et al., 2008; Davis and Afton, 2010;
Link et al., 2011; Kang et al., 2014). o] 249 &

¢

oA, BEAY Sl 9FS Fv] 53 FFAY A
A Hol4US TS 4+ U A5 AR WA

MAANE 1ZH o2 o] §3th(Chung et al., 2010). & <
TolA AT e dd o5 Hab 1.0+0.8%m, Xt

238knE AF e dY olF Al 0.8km, 2t 33km (Kang
et al., 2014)9} H|:3t A3 H ook E3 n|=t njA[A] ¥
oA e Hdt olF A7t 2.5km, | o]FA
25.8km(Davis and Afton, 2010) A I} H]=35t ¢S 2
oh. 3 YFo] AFEIL AZko] Ao whet o5 A et
Vot 43S Bt ol I F 7t thgEt Hol
s ol 8T 4 = AAA A= ol sA Y} FastaL
o7t s AL ol A7t F7bsks e Ko,

o
Zl(Davis and Afton, 2010)2} §A}STha 2 4= Qi)
A717F Ao wel =9 YdEEFo] Fol5of

3= AR B4 Qth

=
o 74 gkom B3] F1ht ofzt Fob §&0]
M oL, o] = o] §8 L F71) k= ol g gHTH
HEA 7 etk ARAEeE 9% AAAA &

ALt FHAE ol &3tH, B A NN F2 vo] BFg 3t



914

2

=
=

153

o= oy
olEEE

¢l th(Baldassarre and Bolen, 1994). of7t
2ol s e7t ds717t et =
A7 olgste wge We 0T ¥+ An
(Stafford et al., 2010). 34, WG] H& =
HAA R olgati WES o2 e2)7e75 Bt}
ekt on, ol= BA iAol WA ZI(8 =77
=5 A o] &ethes AW (Nam et al, 2012), & ¢
A EZE WA A7 o =0 A o] &&o] 7H EA YE

5] ofzbuth F7bol A o] ol g-go] WY B
et AS 54T Pelo] 9 Ao Balt o)k
S A, Fx T 717 23 YTt w2
Z(Won et al., 2011) ¥A] o2 o

HLE)

A
il

tlo 1o i

o

D

%

30 1 oft Hir 4o
[ o =2 o Lol

E
s T
'77].
ik

k)

[l & g

3 9 ol g&ol & AW YHA WAL Utk
ABPF L TN A7lo] et ok £33 A4

A=, A, AeAl, & 5)E ol8she dde B3k 42
o A= A2 e "olA QlA] ghokon), 43 A
A AAAZA o]§H il U th(Kang ef al., 2014). $-2|ut
gt A BE5 AAFAE dAst =54 #2279
A ZA 7FA] 7 2 =21 (Fasola and Ruiz, 1996;
Elphick, 2000; Maeda, 2001; Czech and Parsons, 2002;
Sanchez-Guzman et al., 2007; Toral and Figuerola, 2010;
Nam ez al., 2012), A= 21 H3to]] A7k 27 o] ¥}
s, ojof BHA| S5 e]o] =9 o] FE EIJ et
Ae A AT 5 Yk =3} shde g 529
A2 7HE S Q3 A A Aol o] A =3} s} 9| A

B Bl AwAFo AASe] FHH 92
Z A0R BoEt nebd, BAT o5A WA o
o AHgE ZolI, B £NT 93 ZEAAYA(HE
o)) A%l AWAT LT HRY S2F HAA
2 vl dlok & Bayol gk & APATE AWHFe
oo nEge] W A4l =3t s Telol Yat 7124
22 o|§ 75T Aoln, ZRABAZ WA w3l

$& Slat 71 2A22A o] H5T R0 BHE
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