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research is important for species conservation and understanding the relationship between animals and the
environment. [M ethods] During the winters of 2017, 2018 and 2019, seven Bar-headed Geese (Anser indicus)
were tracked by satellite tracking in the Napahai Wetland, Yunnan Province. The dynamic Brown Bridge
model was used to construct the wintering home range of Bar-headed Geese, and the impact of water area
change on the home range of Bar-headed Geese were analyzed by combining remote sensing technology. The
individual monthly home range differences were analyzed using the non-parametric Kruskal-Wallis test.
[Results] (1) The total home range of the tracked Bar-headed Geese was 28.49 km?, of which 54.7% located
in the nature reserve; the total core area was 4.17 km?, of which 55.3% located in the nature reserve, and the
rest mainly distributed in the grass or swamps on the periphery of the nature reserve and the corner area of
Shangri-La Airport and the urban area (Fig. 2); (2) The average area of home range and core area of
Bar-headed Geese during the wintering period were 5.98 + 0.63 km?” and 0.55 + 0.12 km? (n = 8, data for one
individual in wintering season of 2017, six individuals in wintering season of 2018 and one individual in
wintering season of 2019). The core area accounted for only 9.2% of the home range (Table 1); (3) The home
range and core area of different Bar-headed Geese varied greatly, with the maximum home range of 8.22 km?
and the minimum of only 3.38 km?, and the maximum core area of 1.21 km?® and the minimum of 0.12 km?
(Table 1); (4) In 2018, the water areas of the Napahai were 8.54 km? in February, 6.36 km? in March and 5.00
km? in April, showing a trend of monthly decrease. There was a monthly trend of decreasing utilization of
water by the Bar-headed Geese, with a mean utilization of water of 59.95% + 12.9% (n = 6), 55.12% + 16.4%
(n=6) and 23.67% * 12.3% (n = 3) in February, March and April, respectively. The alterations in the water
area of the Napahai wetland had a significant impact on the home range of the Bar-headed Geese. The marsh
and meadow expanded as the water area withdrew from south to north, and the home range of the Bar-headed
Goose grew broader and moved in the direction of the retreating water area. (Fig. 3); (5) As to the Bar-headed
Geese of 1d2639, which was tracked both in wintering seasons of 2018 and 2019, there was considerable
variations of its home range area and core area. Its home range in 2018 was 5.98 km? smaller than that in
2019 (8.22 km?), and its core area in 2018 was 0.61 km? also smaller than that in 2019 (1.21 km?). The
overlap index (/o) of the home ranges between two wintering seasons was only 0.31 (Fig. 4). [Conclusion] As
the Bar-head Goose is a major carrier and transmitter of HSN1 highly pathogenic avian influenza, we suggest
that the nature reserve should increase the management scope and concentrate on the local villages (Kaisong,
Nagong and Darijue in Jiantang Town, Shangri-La City, Diqing Prefecture, Yunnan Province.) that
overlapping with the home range of the Bar-headed Geese. To prevent the spread of avian influenza, domestic
pigs should be raised in captivity in winter, and not be allowed to forage together with Bar-headed Geese.

Key words: Anser indicus; Dynamic Brown Bridge; Home range; Napahai Nature Reserve

53 XA A ARAE FBEAN A s el — WAE R R AFEFER . BB AR RIZ 3
BrECHT A AR R A, RSN H S ARy RS, MAMER R EENESERE, A
fiE DA K S B AR [ 256 It (Kie et al. 2010, KIEE ERI SO shas DU/ RBE el Hh
Powell et al. 2012). FEFFE b 3 ZARI 73 [H] HEGRA A0 R LA S %
A LA AR P 75T (Calabrese et al. 2021, %2010, Wi %% 2011, skEE 2011,
Signer et al. 2021). E3NIX 32 Z Pl K K 520, Harshbarger 2021). &3/ X B 50X BEAE SN AT



* 556 ¢ B2 Chinese Journal of Zoology 57 %

FRAENE S SIREE G R BaF
TRAP AR 7 X8 BRSO T A B E X
(Janmaat et al. 2009, Cagnacci et al. 2016,
Dixon et al. 2017) . ¥ 4Rt A K E #5101 5)
Vi 7S (BTSSRI Eh P 5 N R3E AL 3k R &
K % (Newman et al. 2009).

PE Sk ME CAnser indicus ) H & JiE £ H
(Anseriformes) 3%} (Anatidae) Mg, %
ZHTREREE. Pk, Bl 52 E i
TR R X, BT BN . B SR R 4 )
SEE DL R E 75 SR AT N EE X OF
YE#1 1997, van der Ven et al. 2010, Hawkes et al.
2011), 2005 £, FEFEFHIZK HINT S
Pk, At 6 000 AEFSAET:, HApEEN
PEKME CRAGAESE 2009). B f5 B P9 4MEF X BE
LR T ORE T AEENTAER T, T 73
SLE) 2 ST HE R 2R AN FLIT A VAT I3RS . i3
BN LA S AT BE A7 1E 8 U AL 1R 1R I A B 4G
(Kernohan et al. 2001, Zhang et al. 2020a, b)),
BUDIEAE R — A . BT B b 5 2R
B3 311 5 A V& SRR s B ¥ 1A 98 & (Bourouiba
et al. 2010). = BIANIFERE A 2 H AR IR
X, /2 EPREEEH, 2Bk ) 3R A
HAEEHE (Yang et al. 2014) . 1Z3EHE A 5%
FUZEAT AR 2L, S2RA ARSI, AR5
AT FE RIS [R] PN R A R B B, DRk iz 3 X
TG G AR TR S T B X AR B A PR [R] 1Y
KZ (EW 2015, FIRR 2018, FHIZE 2019).

AT B I I TR 18 W AR SR Sk
1) GPS A7 s R 48 Bt S JE 3% 3h 3 BBl AN
s, 18 oA & RGBS B 40 A GE 3 IXO
KRR S RC R, (AR 256 9N i
() 7K 33 T AR AR AR I A B AR A 6 B0 Sk V5 3 1Y)
SO, TR DR X3t — 20 B R R & R B0 Sk
JRER 2 b DR P B AR 27 Y BEAR AR -

1 BFFRXHR

IR HE (99937 ~ 99°40" E, 27°49" ~
27°54" N) ALT 2 Fd 4 3 PO 3 6 M &% B

Fimi, “FIUFR 3260 m, A3 100 hm?, i
Ar Ak, EEIKFREE AR, &
Je B Ab g PV KR Y, JE e R BTN 4
WL (B 1) CREHTE2018) o NIRRT
HAEER R Z AR, HOKIERNA SR B T 1%
IKCAKJATICAK, EANETG, BB,
HFANBKENTHEKE, W%, KEE
B R R, X P AR B Sk i S5
B EHE (Grus nigricollis) SV E AL T

99°390” 99°42'0" E
ON
z
ol
3 A0
8
Al
@
5
ok
8
A
O
Frhg A X
A Shangri-La
@ Downtown
A
® e &
s 0 1  2Kkm Wiz
s Horseback Riding
< .
§| 4 HIE Village B F L
C At iR XA Shangri-La airport
Napahai nature reserve boundary

1 s TERE LABENES 6
Fig.1 Satelliteimage of Napahai Wetland and

distribution of surrounding villages

B R AR E: 1 IR 2. giiakt: 3.0 Has 4 WA
5. ftes 6. A 7. Hi 8. IR 9. JemEikdu: 10. FTH
1L S A 120 90 13, 4K 14, B 15, 3R'E: 16, L
R 17, 3Lk,

The numbers in figure represent villages: 1. Lalang; 2. Napacun; 3.
Rime; 4. Hamugu; 5. Bulun; 6. Nagong; 7. Cuogu; 8. Kaisong; 9.
Longwadala; 10. Darijue; 11. Gudigu; 12. Juezhan; 13. Yiri; 14.
Jiefangcun; 15. Langta; 16. Bilang; 17. Gongbi.
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Tablel Annual home range and core area sizes of tracked Anser Indicusin Napahai wetland, Yunnan
e PRERS: TAER ] CFE-H-FD A (E-H-HD BN X TR B V&) X THIR AR AL
N ]; Working period of GPS trackers Wintering period Home range Core area Effective number
umber (Year-month-date ) (Year-month-day) size (km®) size (km®) of GPS positions
1163 2017-2-18 - 2018-6-04 2017-2-18 - 2017-4-22 5.52 0.71 685
2642 2018-1-24 - 2019-3-22 2018-1-24 - 2018-4-02 7.20 0.59 2787
2648 2018-1-27 - 2018-5-27 2018-1-27 - 2018-4-06 3.46 0.37 3058
2646 2018-1-28 - 2018-4-02 2018-1-28 - 2018-4-01 6.87 0.30 2730
2018-1-28 - 2018-4-26 5.98 0.61 2412
2639 2018-1-28 - 2020-2-24
2019-1-28 - 2019-4-26 8.22 1.21 1507
2643 2018-2-01 - 2018-4-26 2018-2-01 - 2018-4-26 7.24 0.52 3816
2597 2018-2-01 - 2018-7-10 2018-2-01 - 2018-4-30 3.38 0.12 3010
YA + ARG Mean + SE n=3 5.98+0.63 0.55+0.12 -
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