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Abstract: The flight characteristics of 11 cinereous vultures (Aegypius monachus)
were analyzed by a global positioning system (GPS) tracker (WT-300; KoEco, Inc.). The
wintering period in Korea averaged 131 days (SD = 174) and the average flight rate was
19.6%. The flight altitude was below 100 m for 21.6% of the flight, 101-200 m for 25.3%,
201-300 m for 19.0%, and below 300 m for 65.9%. There was a positive correlation
(r=0.929) between the hourly flight rate and altitude. The predominant monthly flight
altitude was 101-200 m (p< 0.05). The wintering cinereous vultures lowered their flight
rate and flew at an altitude of less than 300 m. This is thought to be an efficient way to
find food through social interaction.
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A3t HiolHE Hot AgsHA +HdE 4 A =HAH
(Tomkiewicz et al. 2010). BE]71&<] thet A7) o]&
el mpet2 71 Fo] Bo o] Fa3h alolth(Martin et al.
2007; Lee et al. 2017). SH= W D5 52]9] P5dt A
A o] FA 2 T AAA] o] guliEle] thali A A7 A7t
25 B} Qlth(Kang et al. 2019). 12t L57]9] AR
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1. 9442 G|o|E{ (Movement data)

2016 A5H 20189717 31 FQt T& =] WA
(Ikh Nart; N: 45°31'0.9” E:108°45'43")°|A &-Z5 diAt
© & s3leh GPS 24719 FAl= 5% ©lst= sto] s
o] H|3o] aPFAoFZ a3kt 4= QlTt (Kenward 1985).
webA] 1170419 F2]l 62 g GPS-Mobile phone
transmitter (WT-300; KoEco, Inc., Korea)S backpack SEY
2 Hastick (Humphrey et al. 2000). GPS-Mobile phone
transmitter (WT-300)E 5-ofl 241710t} GPS £H3#t 1k,
452 gsagov], 959 HES olgsle] 5420
W BE S4L B @ U 95 vY S48
upotsty] fIsiA kol AEst NAIE e s 5Hl
o E571E 7R "ot Al 5782 9elS W dsAlEL

w2 By A 274 99e v 95ERe Helsian,
S4ee] 09 G5 F5E AE F A% 10km b o4
a

2. SAHE

A E52]9] H|3PH]E 2fo|S LolH 7] 3l Kolm-

ogorov-Smirnov A4S AAISH] A4S =elstal,
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2. 4jd HIg

S0 H)A Bl S-L Wi 19.6%°]1 0T, 4 €l 26.1%
2 7P =, 11990 16.1% 2 71 @kt 45 7] B¢t
Tl 2o HlidHgo] &Skt 1290l Aok, EE
7|2 A5E H|gu|go] Bol AT HAT (Fig. 2,
R’=0.3179, p<0.001). 52| 9] AIZMhE H|PES HH
Q7 7ARE Ago] A E] HIARS shler 23 A
o HIAFH] &2 6.7%°]0 1L, 94] ©1F 10A]1 7 HAFH|&
o] Z7kste] 1141~15A] ol HlAdH&o] 7 =T 1541
o|F v o] F25] sk S KT (Fig. 2).
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Flying behavior and altitude of Aegypius monachus

Table 1. Data for wintering cinereous vultures tracked using the WT-300

. L ) Day time"
No. ID Arrive day Departure day Wintering period GPS point
1 div1601 Nov. 20. 2016 Apr. 02. 2017 134 days 912
2 div1603 Dec. 01. 2016 Apr. 10. 2017 131 days 901
3 div1606 Nov. 15. 2016 Apr. 18. 2017 155 days 1,062
4 div1609 Dec. 01. 2016 Apr. 03. 2017 124 days 829
5 div1610 Nov. 24. 2016 Mar. 22. 2017 119 days 825
6 div1603 Nov. 18. 2017 Apr. 16. 2018 150 days 1,034
7 div1606 Nov. 15. 2017 Apr. 11. 2018 148 days 1,028
8 div1609 Oct. 30. 2017 Mar. 23. 2018 145 days 897
9 div1610 Nov. 12. 2017 (Jan. 31.2018)? 81 days 555
10 nsm1701 Nov. 30. 2017 Mar. 23. 2018 114 days 719
1 nsm1703 Nov. 13. 2017 Apr. 03. 2018 142 days 1,030
12 div1606 Oct. 30. 2018 Mar. 04. 2019 132 days 1,037
13 div1609 Oct. 31. 2018 Mar. 09. 2019 131 days 807
14 nsm1703 Nov. 22. 2018 Mar.16. 2019 115 days 838
15 nsm1807 Dec. 07.2018 Apr. 05. 2019 120 days 873
16 nsm1809 Nov. 20. 2018 Apr. 05. 2019 137 days 1,208
17 nsm1810 Nov. 28. 2018 Apr. 13. 2019 137 days 862
18 nsm1812 Nov. 22. 2018 Apr. 13. 2019 143 days 1,076
day time : 06:00-18:00
IStop signal
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Fig. 1. Percentage of cinereous vulture was in flight during winter
season.

O™, 101~200 m= 25.3%, 201~300 m °]-&E-2 19.0%
& 300m ©|5} ALk 9] o]-§E°] 65.9%°] 1t (Fig. 3). Al
i 1= g B 249 i) v s A=
Ve E2] tor, HEY 1Eot oFo] A
(r=0929)2 g0} %4\316} At ey A ororet
(Fig. 4). ¥ H|YP & H]-&-2 1195 E o35 48714
-5 101~200mo]l 7 TS H]S-2 YR T, SA14
ORE {FOgt 2polE HAth(p<0.05). BEA7E B
15 B F5x7]9 0~600 m7HA] thFet 1= F 0]

4 slgon 45570 195 E 300m oW TEE oF
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Fig. 2. Percentage of time in flight of cinereous vultures during
the day.

Kang et al. (2019)> GPSE °]-&3t fIxF4E &l o
=l 2] 9] D571kl Bt 129U = HAI5HG
A7} m5ee] YEANE B 13198 7)E
Azjel §A1g 20 8 LEhdt (Table 1), T2} 2
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Fig. 3. Frequency of flight altitudes of cinereous vultures above
ground level.
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Fig. 4. Scattering of the flight altitudes above ground level of ci-
nereous vultures during the day.

d57I7 dE5da AE2 dE5A 9 o wet e
£ Aoz ggdn 5527t 320l dxor 86t
+ 4= 108 9ol FEZolA =74 ol 5L B
T 18Y 0|t (Kang et al. 2019). £ Ao A E4=2] 2] gh=t
Sde 71E AFEATet 2 ApolE Holx] &t 7
A ] b= Efld o] Aol FEol Aol ST Zfolet
o] FAI7]el F7t712k A1 €] o] gufe 2tol WhETt 7]
£ AFNA = BEAAYL 3¢9 23Y (Kang et al. 2019) 0] A &
o & AFAT B4l 2 2ol & HolA] Adrh
=429 F7F H[PH]E-2 19.6% 2 turkey vulture (Cath-
artes aum)s’l 18.9%2} H]%a“ﬂg‘ﬂ, black vulture (Comgyps
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Fig. 5. Comparison of the vultures” monthly altitude changes.

atratus) 8.4% 5Tt =9XTH(Avery et al. 2011). ©°]= E5F
7] 71283t mE 457172 ZFo] (Avery et al. 2011),
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t(Fig. §). °l+= 57178 B4 = %t A= A7H
o, 92 U] 457 dEHA o R o 5o B o
WARZE AR 3} Zh2ofl = UEh] wlwel 2E < 4
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= E&E}%q(Suh et al. 2009). =3+ 5= 5 HAZ 2] ¢
A o5 Sl Hr} w2 A& E o]gsh= A o= 4

%E]'(Pennycuick 1971).

Selfeteld BFoks E4e]o] MFTEE 100m o]
517} 21.6%, 200m ©]5} L& O] 852 46.9%, 300m ©]5}
VI of| A H]FPE-2 65.9%°] 31Tt (Fig. 3). Avery et al. (2011)
AHof] k=2 H turkey vulture2} black vulture?] 3% 150 m
ojyie] I o]-8-E-L2 70.4%, black vulturet= 100 m 7|9t
©] 48%, turkey vulturei= 60% = UEFTE A7t Ho
TEr A& T 6T 7P =L (Avery et al. 2011),
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