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Abstract: [Objectives] With the rapid development of the wind power industry, the number of wind turbines
has increased rapidly across the country, and the impacts of wind farms on birds have attracted widespread
attention. However, there is still a lack of research on assessing the collision risk of birds on wind farms.

[Methods] We took Guangxi Xing’an wind farm as an example and investigated avian community and bird
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collisions within 5 km of the wind farm as well as its surroundings in April-May and September-October 2023
by using the line transect method and the carcass search method. We constructed a collision risk assessment
model for birds in wind farms and analyzed its validity by combining bird mortality data in Xing’an wind
farm in the past three years and literature review. [Results] The results showed that among the 85 bird species
investigated, fourteen species (16.5%) were ranked as extremely high collision-risk, twenty-three (27.1%)
ranked as high collision-risk, twenty-two (25.9%) ranked as medium collision-risk, and twenty-six (30.6%)
ranked as low collision-risk (Appendix 1). A total of 29 bird strikes were recorded through a combination of
field surveys and literature review, including 18 field investigation records and 11 literature collection records,
and the birds that had bird strikes belonging to 13 species in 5 orders, 7 families. Among these species, 6 were
ranked as extremely high risk, with 19 bird strike fatalities observed, accounting for 65.5% of the total bird
strike fatalities; 5 species were ranked as high risk, with 8 bird strike fatalities observed, accounting for 27.6%
of the total bird strike fatalities; and 2 species were ranked as medium to low risk, with a total of 2 fatal bird
strikes observed, accounting for 6.9% of the total bird strike fatalities (Table 1). [Conclusion] The results
indicated that birds of extremely high risk and high risk classes have a higher probability of collision, and the
results of the bird collision risk model are consistent with field survey results. This model provides a practical

value to assess the risk of bird strikes in wind farms. Its utilization can support bird strike risk assessment for
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prevention in advance.

Key words: Xing’an wind farm; Bird collisions; Risk levels; Risk assessment; Spring and autumn
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Fig. 1 Bird survey linetransects and wind turbine location schematic of Xing'an wind farm, Guangxi
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Based on the standard map of the Ministry of Natural Resources Standard Map Service website with the approval number of GS (2019) 3333, the

boundary of the base map has not been modified. LO1 - L09 are line transects outside the wind farm, L10 - L16 are line transects inside the wind

farm.
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Tablel Statisticsonthenumber of bird collision deaths at wind farmsin Xing' an and Ziyuan County, Guangxi

Wik B Al E] (4E-F)D) & IKEL Date and number of bird collisions (Year-month) R St

Species 2021-05 2021-07 2021-09 2021-10 2021-12 2022-04 2022-09 2023-04 2023-10 2024-04 i} Total Risk level
[ M 2 R 1 5 3 e AU
Hirundapus caudacutus High risk
DT 1 1 e A
Ixobrychus sinensis High risk
7 . | R
Nycticorax nycticorax Extremely high risk
L% 1 1 2 2 1 1 8 R
Ardeola bacchus Extremely high risk
1% , ;B
Egretta garzetta Extremely high risk
PNEE:A | | , MR
Ardea alba Extremely high risk
i i X | B
Spilornis cheela Extremely high risk
PR 1 1 e AU
Falco tinnunculus High risk
K555 1 | | 1 4 PR
Corvus macrorhynchos Extremely high risk
Rigt R | | TR
Dicrurus hottentottus Medium risk
KA 1 L R
Motacilla cinerea Low risk
49 X . , PR
M. alba High risk
ke . R
Anthus hodgsoni High risk
it Total 2 1 1 3 3 1 6 3 4 5 29

2021 4F 5 H & 2022 4 4 HEEE R HEIRES (2023) £ R IFE K HIA 0 S IREHETE T 2022 45 9 H & 2024 4F 4 AW RIET A

T H S A .

Data from May 2021 to April 2022 are from the bird collision study of Cai et al. (2023) in the wind farm in Ziyuan County; data from

September 2022 to April 2024 were from field surveys conducted as part of this project.
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g e [RIEE, T XU HL 37 PR A RS TRl JRUGS
AT FORIX PG O T (1 23017 X oAb 2,
DA B8 4 TR H VP AT 5 S AIE i JRUG

FRUE AR 5T 11 1% 2R Al 1 XU R VP A AR A £
T ZAKBET, nIEAAL S KL
Al 2 XU P A P T L, (E AT A7 A — e PR
FLCREBL T, B B VRAL 25 R SE R B LI EAN
SEA—E B, ASTHVEA AR R R 2K EY
A SRR AR AE TR . X R RE S TR
Ab PR A IR DR 25 A0 S AT B T 1) SR B
PERTEL. TR, SRRl RS AL 52 R
HL A R (Miguel at el. 2012) , 852
T OB R AR R 3 A % (Marques
etal. 2014) o KGR R A) S5 B AR PR BT R 25t 2%
SO SIS RAT R, SR AN R KURI T R 2 3
T RS, AN AT T R JRURT g 2 S8R Bt
Y97 E (Barrios et al. 2004, Hoover et al.
2005) o IXFPIIE R FR A0 HME DATE AR A
HHSE A B, T T BTl 45 5 Se bR AN
—E URAR, ASE SRR X R
PR BTN (KIS 2016) o 2R7E KAT
I 2 ARAE AR AT O AT A TR i A
[E RN, PR RGP 1 2 25 Al i
S AH X %5 (de Lucas et al. 2008, Bernardino
etal. 2018) o IXLEAMAZE FIG N LA TN ()
AR E . Bk, RER: EXHES S
R A VP A A A A S J, (H R SRATY
Tt b A, CARIX B 2% IR B A S
FAT A

R IBIE TN i LT LN
Je, HATHIBAR 2 5 T4, ARokpigh
HEVEL. RREM CnRGE. KA. PEW
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5 SRR K L 37 5 1 A R S SR S K diE
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Appendix 1 Risk assessment indicators and valuesfor bird collisions at Xing’'an wind farm in Guangxi

2022. EGEIHFNBOAR S A2
Hp B PRE R 2 AR AL
2016, JAJ7 K BT 5 552 e DL K%

- GiEDS i ” o LR RUR
- BEM M MMRRROEE G mEE msm e
Species Residential Relative Relative Relative Relative Relative  Important Risk C01b1|isi0n
types quantity time space weight  body length  value coefficient risk index
I "7 H GALLIFORMES
(1)#ER} Phasianidae
4 ERAG
L. EP#%‘%Q ) R 0.18 50 6.25 23.0 33 22.49 1.50 33.73
Francolinus pintadeanus
2. WT‘”% ) R 125 50 25.00 21.5 36 26.75 2.00 53.50
Bambusicola thoracica
L4 H PODICIPEDIFORMES
(Q)RBESF} Podicipedidae
3. /NSRS
Tachybaptus ruficollis R 0.72 50 6.25 14.2 29 20.03 1.50 30.05
Il #7% H COLUMBIFORMES
(3 R5%L Columbidae
4. 1B
Sreptopdia orientalis R 1.79 100 25.00 17.0 35 35.76 2.00 71.52
5. BRIIBEM S chinensis R 1.43 50 18.75 11.3 33 22.90 3.00 68.69
IV %% H CAPRIMULGIFORME
(4TI #HeF} Apodidae
6. HIMRENE I P 7.89 50 12.50 9.1 2 2030 3.00 60.89
Hirundapus caudacutus
7. HERI#E Apus pacificus S 0.18 50 6.25 3.1 20 15.91 3.00 4772
V #%J¥H CUCULIFORMES
(5)FLES AL Cuculidae
T 4 T B
8. *%ﬁ%"ﬁi’ . R 1.43 50 6.25 21.1 54 26.56 1.50 39.83
Centropus sinensis
9. /\Fd*i_”r‘% . S 0.18 50 6.25 2.1 25 16.71 2.00 33.41
Cacomantis merulinus
VI #57% H PELECANIFORMES
(6)%# F} Ardeidac
10. JHEEAY S 0.36 50 6.25 6.2 35 19.56 3.00 58.69

Ixobrychus sinensis




3 TR TG N B X3 S SR R PR <367+
SR 1
. man v M mem memn sk wen ouesw S
speci M B mne S VS T e Collin
time risk index
ll\l;cﬁjix nycticorax S 4.30 50 6.25 41.8 65 33.47 3.00 100.41
12. {2’ Ardeola bacchus S 10.75 100 50.00 17.9 51 45.93 3.00 137.79
13. KH% Ardeaalba W 1.43 50 25.00 63.0 100 47.89 3.00 143.66
14. 1% Egretta garzetta W 430 100 25.00 30.6 65 4498 3.00 134.94
VIl /7% H ACCIPITRIFORMES
(7)EF} Accipitridae
15. WHE Elanus caeruleus R 0.18 50 6.25 63.2 36 31.13 2.00 62.25
;Zniiiﬂifynchus P 0.72 100 12.50 98.2 61 54.48 3.00 163.45
17. #EE Spilornis cheela W 0.18 50 6.25 100.0 47 40.69 3.00 122.06
lAil: izﬁﬁwgmus R 0.18 50 6.25 29.5 49 26.99 2.50 67.47
19. AL A, virgatus R 0.18 50 6.25 12.8 36 21.05 2.50 52.62
20. #i#@% Buteo buteo w 0.36 100 12.50 58.7 60 46.31 3.00 138.94
VIl $57% H STRIGIFORMES
(8)559%} Strigidae
gaﬂfﬁrﬁ brodiei R 0.36 50 6.25 3.6 16 15.24 2.50 38.11
22. BELM5RS G. cuculoides R 0.18 50 6.25 13.5 18 17.59 2.00 35.17
IX {4 H CORACIIFORMES
(9)% %%} Alcedinidae
23. #35% Charadriusdubius P 0.18 50 6.25 6.2 29 18.33 1.50 27.49
24, HE 1Y Alcedo atthis R 0.54 100 12.50 4.0 17 26.81 1.50 40.21
X WAL H PICIFORMES
(10)UBEAR 2%} Capitonidae
'23';:' Zgjgﬁj.‘i < R 0.18 50 6.25 13.1 38 21.51 1.50 3226
XI #J%H FALCONIFORMES
(11)#%} Falconidae
26. 414 Falco tinnunculus R 0.18 50 6.25 16.3 40 22.55 2.50 56.37
27. #EHE F. subbuteo 0.18 50 6.25 14.0 34 20.89 2.50 5222
XI #7% H PASSERIFORMES
(12)114 %%} Campephagidae
éiné?c%oﬂ%fm meus R 0.18 50 6.25 2.0 18 1529 2.00 30.57
(13)% )2 %} Dicruridae
29. RERE S 1.43 100 12.50 3.6 33 30.11 2.00 60.21
Dicrurus macrocercus
30. Rjt#)E D. hottentottus S 0.36 50 6.25 6.2 35 19.56 2.00 39.12
(14)fA %7 F} Laniidae
31. ZLZfH9 Laniuscristatus W 0.36 50 6.25 23 22 16.18 1.50 24.27
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32. 1155 L. schach R 3.76 100 43.75 48 27 35.86 1.50 53.79
(15)#9%} Corvidae
33. ¥A%Y Garrulus glandarius R 2.15 50 25.00 10.9 33 2421 3.00 72.63
4 W5
34. LLWEIHS R 215 100 125 12.4 60 37.41 2.00 74.82
Urocissa erythrorhyncha
J) 3 Binp
35. 77‘*”_5"'3 R 1.25 50 25.00 6.8 36 23.81 2.50 59.53
Dendrocitta formosae
36. #HY Pica serica R 1.25 100 25.00 15.5 49 38.15 2.00 76.30
37. KWEI%Y R 2.69 100 3125 36.7 57 45.53 3.00 136.58
Corwvus macrorhynchos
(16) E45%} Stenostiridae
38. .’.’Eﬁg . R 0.18 50 6.25 0.6 14 14.21 2.00 28.41
Culicicapa ceylonensis
(17)1Lh# %} Paridae
39. K142 Parus cinereus R 8.06 100 62.50 1.0 15 37.31 2.00 74.62
(18)5 RE #} Cisticolidae
40. ﬁﬂ’g;ﬂkgﬁ R 1.61 100 12.50 0.5 14 25.72 1.50 38.58
Prinia flaviventris
41. it 5% P, inornata R 1.61 100 18.75 0.8 16 27.43 1.50 41.15
K- 4 z
42. KRHEt R 6.45 100 37.50 0.6 13 3151 1.50 4727
Orthotomus sutorius
(19)#&F} Hirundinidae
43. Z 3 Hirundo rustica S 7.89 100 31.25 12 22 32.47 2.00 64.94
44. 4JE#E H. daurica S 12.72 100 18.75 1.6 20 30.61 2.00 61.23
(20)#%} Pycnonotidae
A 4% 1M il
45:7“é§%%5 R 7.53 100 56.25 2.9 25 38.34 2.00 76.67
Spizixos semitorques
V/ [
46. LLHAY R 3.05 100 12.50 24 » 27.99 2.50 69.98
Pycnonotus jocosus
47. #EHS P. xanthorrhous 0.18 50 6.25 2.4 22 16.17 2.00 32.33
48. [3k#4 P. sinensis R 100.00 100 93.75 2.4 21 63.43 2.00 126.86
S350 e
49. LB R 0.18 50 6.25 25 2 16.99 2.50 4247
Hypsi petes meclellandii
1Y = B
50. RTHLII R 12.72 100 50.00 2.7 23 37.68 2.00 75.37
H. castanonotus
(21)M1% %} Phylloscopidae
51. I
Phylloscopus fuscatus 0.54 50 6.25 0.6 13 14.08 1.50 21.12
52. HJEAIE P. inornatus W 1.61 100 18.75 0.5 12 26.57 1.50 39.86
53. 4R RS P. goodsoni S 0.90 50 6.25 0.6 12 13.95 2.00 27.90
(22)WE F} Cettiidae
54. SRR R 1.25 50 12.50 0.7 11 15.09 2.00 30.18

Horornis fortipes
(23)K 2L #F} Aegithalidae
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. Residential Relative . Relative Relative Relative  Important Risk S
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time risk index
KB PN
55. LKL R 9.32 100 18.75 0.4 11 27.89 1.50 41.84
Aegithal os concinnus
(24)1946 %} Paradoxornithidae
56. KRk
Sinosuthora webbianus R 7.53 100 50.00 0.8 13 34.27 2.00 68.53
(25)Z5HR %} Zosteropidae
R S R IR IS
57 HE(”J"}?EEL%. R 39.78 100 56.25 0.8 12 41.77 2.00 83.53
Zosterops japonicus
(26) KRS AL Timaliidae
TR £
38. —'_@IH%%%M. R 1.61 100 12.50 1.6 26 28.34 1.50 42.51
Eeythrogenys swinhoei
59. BRI MERY
Pomatorhinus ruficollis R 0.18 50 6.25 1.8 18 15.25 2.00 30.49
60. Z1 LA . R 12.90 100 68.75 0.7 13 39.07 2.00 78.14
Cyanoderma ruficeps
(27)# RS} Pellorneidae
61. KHEREM R 2.33 100 12.50 12 15 2621 2.00 52.41
Alcippe morrisonia
(28): M5} Leiothrichidae
62. 1§ Garrulax canorus 3.41 100 25.00 42 25 31.52 2.00 63.04
63. IR G. perspicillatus 0.54 50 6.25 8.3 33 19.62 2.00 39.24
64. HEIMERES G. sannio 5.02 100 31.25 4.6 27 33.57 2.00 67.15
U8 A L 1
65. LLWAHIE & R 0.90 50 6.25 1.6 16 14.95 2.00 29.90
Leiothrix lutea
(29)F R} Sturnidae
66. \EF R 1.79 100 12.50 7.7 28 30.00 1.50 45.00
Acridotheres cristatellus
(30)59%} Turdidae
67. %% Turdus mandarinus R 4.30 100 31.25 6.6 32 34.83 2.00 69.66
(BD4%F} Muscicapidae
é 7<Vg/r 2}
68. £LEHHS P 0.36 50 6.25 11 14 1434 2.00 28.68
Larvivora sibilans
69. E84% Copsychus saularis R 2.33 100 12.50 2.8 22 27.93 1.50 41.89
é 2 A
70. :“:.'I}%ﬂg W 0.72 50 18.75 1.2 16 17.33 1.50 26.00
Phoenicurus auroreus
Q = B
71 ’IE?MI]%. . R 1.97 50 6.25 1.5 15 14.94 1.50 2242
Rhyacornis fuliginosa
RS e R
72'. 7)2511&)?4 R 0.18 50 6.25 2.3 25 16.75 2.00 33.49
Enicurus schistaceus
73. .?F\ikﬁﬁ.ﬂg . W 2.69 100 18.75 1.2 15 27.53 2.00 55.06
Saxicola stejnegeri
74 ALhEs w 0.18 50 6.25 0.8 14 14.25 1.50 2137
Muscicapa dauurica
(32)% 4t L E} Dicaeidae
75. LLMVEAES) R 0.18 50 6.25 0.5 8 12.99 1.50 19.48

Dicaeum ignipectus
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s Mol K, e e G e K cotbion
time risk index
(33)1£% %%} Nectariniidae
;ghiiﬁﬁrimae R 1.43 50 12.50 0.5 1 15.09 2.00 30.17
(BHIFAEE R} Estrildidae
77. FBESCS Lonchurastriata R 2.15 50 6.25 0.8 12 14.24 1.50 21.36
78. BECLY L. punctulata R 125 50 12.50 2.0 11 15.35 150 23.03
(35)# %} Passeridae
79. Jif# Passer montanus R 27.06 100 37.50 18 15 36.27 2.00 72.54
(36)#549F Motacillidae
80. HY4 Motacillacinerea R 0.90 50 6.25 12 21 15.87 150 2381
81. FIH544 M. alba R 18.10 100 56.25 15 2 39.57 150 59.36
82. %8 Anthus richarci W 0.90 50 6.25 2.1 20 15.85 2.00 31.70
83. %8 A. hodgsoni w 3.41 100 31.25 15 16 30.43 2.00 60.86
(37)#E#EF} Fringillidae
84. 4% Cardudlissinica R 6.63 100 25.00 13 14 29.39 150 44.08
(38)#5%} Emberizidae
85. JRoka w 1.08 50 6.25 1.3 15 14.73 2.00 29.45

Emberiza spodocephala

R S EfRS: W ARD; PRS; ROBY.
Resident type: S. Summer migratory birds; W. Winter migratory birds; P. Migratory birds; R. Resident birds.
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