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Abstract: From July to August in 2018 and 2019, 16 Black-necked Crane (Grus nigricollis) juveniles born in
Yanchiwan National Nature Reserve, Gansu (hereinafter referred to as Yanchiwan) were installed with satellite
trackers. Here we studied the death of these satellite-tracked birds caused by colliding with power lines over
the winter and its possible effects. After the satellite trackers were installed, with daily real-time monitoring of
the action of the juveniles in the Tracker Client software, we immediately notified local volunteers to confirm
if the juveniles had died of colliding with power lines after abnormal actions been found. From January to
March in 2019 and 2020, the field survey was carried out in Linzhou County, Tibet, to record the locations of
the power lines with which the juveniles collided and the image data of the remains of the Black-necked
Cranes. The linear model was used to analyze the changes over time in the number of the Black-necked
Cranes in the Yanchiwan from 2013 to 2020. We found that the mortality of the Black-necked Cranes born in
2018 and 2019 were 40.0% and 83.3%. Colliding with power lines was the main reason for the death of the
Black-necked Crane juveniles of the population in wintering area. Most of the collision locations were
concentrated in the river valley (Fig. 1), where there was a large amount of farmland (Table 2). Before the
collision, there were power lines scattering in the active area of the juveniles, and the power lines had
interacted with the juveniles (Table 1). The linear model results showed that in the Yanchiwan Black-necked
Crane population, except for adults, the numbers of juveniles and subadults were on the rise (Fig. 3). The
mortality of juveniles in the wintering area did not seriously affect this population. We recommend to take
measures to prevent bird strikes on the power lines in the wintering area, and at the same time, properly guide
the setting off of firecrackers to minimize interference with Black-necked Cranes.
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Table 1 The area of active area before collision and the power line number in the area
A AR ILrTe REFI A TR ST BRI
Individual number ~ Area of active area (hm®)  Transmission line number  Distribution line number Distance between death 1 ocation
and the nearest power line (m)
1 1 068.04 2 6 15
4 8.06 0 1 215
5 13.41 1 1 86
6 16.92 0 2 24
11 0.90 0 1 419
12 110.26 1 1 475
13 323 3 0 336
14 92.63 1 0 87
15 301.46 0 1 72
F2 wEEFEBEUKBH. HERNE
Table 2  Collision information and sunup, sunset time
MG #WEHAY E-A-FD I ] I I 1 H ¥ 1w [a] ARBER R
Number Collision date (Year-month-date) Collision time Sunup time Sunset time Habitat type
1 2019-02-03 21:00 ~ 22:00 08:43:53 19:33:33 A< H Cropland
4 2018-11-27 18:00 ~ 19:00 08:29:36 18:55:27 A< Cropland
5 2019-03-05 16:00 ~ 17:00 08:16:37 19:56:25 A< Cropland
6 2019-02-22 16:00 ~ 17:00 08:28:16 19:48:40 i H Wetland
11 2020-01-15 19:00 ~ 20:00 08:51:19 19:17:00 A< Cropland
12 2020-01-31 11:00 ~ 12:00 08:45:48 19:30:47 A< H Cropland
13 2020-02-24 2:00 ~ 3:00 08:26:30 19:49:57 A< H Cropland
14 2019-11-29 10:00 ~ 11:00 08:31:02 18:55:09 4 Cropland
15 2020-01-28 9:00 ~ 10:00 08:47:21 19:28:12 4 Cropland
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Fig. 2 The death location of the Black-necked Crane and remains buried by carnivores
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The pictures a, ¢ and d are the remains buried by carnivores. The picture b is one of the death locations of the Black-necked Crane.
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Fig. 3 The population number change trend of Black-necked Crane in Yanchiwan
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Table 3 The Main parameters of linear model
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Goodness of fit Adjusted goodness of fit Significance
Hk
Adult 0.737 0.632 0.036
RIAZS
Subadult 0.733 0.689 0.007
s . 0.779 0.691 0.016
Juvenile
o
B 0.862 0.806 0.007
Sum
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Table 4 Correlation between the number of

Black-necked Crane at all ages

M A% Correlation coefficient
ifk Adult WPtk Subadult %51 Juvenile

B Adult 1 0.508 0.257
WV 44 Subadult 1 0.845
419 Juvenile 1
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