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The Impact of the Construction of the Newly-built
Xi’an to Shiyan High-speed Railway (Shaanxi Section) on
the Mammal Community Along the Railway

WANG Ling

(Shaanxi Railway and Underground Traffic Engineering Key Laboratory,
China Railway First Survey and Design Institute Group Co., Ltd., Xi’an, 710043, China)

Abstract: The newly-built Xi’an to Shiyan High-speed railway, is China’s medium-and long-term railway network planning
project, running through Shaanxi and Hubei Province, and passing through the Qinling Mountains and abundant wildlife dis-
tribute along the railway. In order to understand the impact of railway construction on wildlife along the route, a survey of
wild animals using line transect method in 70 construction sites and their surrounding areas was carried out in 2021 and
2023, respectively. The Shannon-Wiener index was used to evaluate the diversity of animal species at various construction
sites along the railway before and after the construction. The results showed that 24 and 19 species of wild mammals were
found before and during the construction, respectively, and the frequency of wild animals and their traces in the survey area
encountered during construction generally decreased compared with that before the construction. Moschus berezovskii,
Capricornis milneedwardsii, Elaphodus cephalophus, and Martes flavigula were the most sensitive to the railway construc-
tion, followed by Melogale moschata. The frequency of encounters of key national protected animals including Naemorhe-
dus griseus and Ursus thibetanus also decreased significantly (P < 0.05). Moreover, different construction types also have
different impacts on mammals along the railway. Tunnel entrance, inclined well entrance, cross entrance and slag disposal
point have the greatest impacts on the mammals, and the species diversity index H in the construction area of these con-
struction types has the greatest decline. The slag disposal ground, new construction road and sewage treatment station
have the medium influence, and the construction types such as bridge, construction road (existed road), roadbed, mixing
station and workers’ living area have the weak influence on the animals. Our study suggested that the following construc-
tion period and the initial operation period of the railway animal monitoring along the railway should be carried out continu-
ously, so as to timely understand the impact of the railway on the animals along the line, and put forward scientific and rea-

sonable remedial measures to mitigate the impact of the project on biodiversity along the railway.
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Figure 1 Distribution of key survey points and transect lines along the newly-built Xi”an to Shiyan high-speed railway (Shaanxi section)
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Table 1 Species of wild mammals before and during the construction of the construction area along the newly-built Xi’ an to Shiyan high-speed railway

(Shaanxi section)

Yy (Sel JF T (2021) it T41(2023) 18 DL A
Species Protection level Before construction During construction Encounter frequency

— 95 W& 1 H Eulipotyphla
(— )%} Erinaceidae

1. ZACHIIE Erinaceus amurensis =H ++ ++ !
2. K IRAE Mesechinus dauuricus =4 + + _
~ B H Camivora
(Z)EF} Ursidae
3. VI EBEE Ursus thibetanus — 4 -+ + |
(=) AR Mustelidae
4. HEWESH Martes flavigula =t/ + O !
5. Bl Melogale moschata =H,BeviE g + o !
6. HE Rl Mustela sibirica =K ++ ++ !
7. JERE Arctonyx collaris =H L BEFTE G +++ +H+ !
8. NEINIHE Meles leucurus =h,BETEE R i+ " |
(1) RAFL Viverridae
9. 1L M Paguma larvata AT BT ++ + |
(T A F} Felidae
10. %945 Prionailurus bengalensis 3 ++ + !
= S5 H Cetartiodactyla
(7X) 3%} Suidae
11. %% Sus scrofa G +++ +H+ !
(-£) B #} Moschidae
12. MBF Moschus berezovskii —4 + o !
VR Cervidae
13. BIENE Elaphodus cephalophus 73 ++ e) !
14. d Capreolus pygargus v N JiE e = et !
15. /INEE Muntiacus reevesi AT BT Y +H +Ht !
L) 4FF} Bovidae
16. &S Capricornis milneedwardsii /3 ++ O !
17. HAEBEFS Naemorhedus griseus — St ++ |

Y 5145 H Rodentia
()58 F Hystricidae

18. €44 Hystrix hodgsoni =f +++ +++ !
(F—)#A BB} Sciuridae

19. BREUAERA B Tamiops swinhoei —fi ++ ++ 1

20. RMEHAER Callosciurus erythraeus = + + _

21. HIERKWIFA B Dremomys pernyi = e+ + _

22. AN Sciurotamias davidianus = +++ +++ —

23. {EF Tamias sibiricus = + + _

. I H Lagomorpha
(=) %Pt Leporidae
24, GEH A Lepus tolai =f . ot !
TE: O KRR + KT ~ 3RSIAREIRIE s ++. RILA S WRIRBURGE ; +++. RIS WL FIREORIE; | — . 1 23 3R it T30
UL 2y S AR Bl R AT AR LU IF T N R AR L E T

Note: O. No discovery; +. 1 to 3 entities or traces have been found; ++. 4 to 5 entities or traces have been found; +++. Entities or traces have

been found more than 5 times; | , —, and 1 indicates that the frequency of animal entities or traces during the construction period is lower, equal,

and higher than that before construction, respectively.
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Table 2 Mamal species and its diversity index in the construction area before and during the construction of the newly-built Xi” an to Shiyan high-speed

railway (Shaanxi section)

- EHEE I B it
it T2k il T et A Diversity index Species No. t-test
] . - Number of
Construction types constructionsite I LAT(2021)  JET#HI(2023)  JFTAT(2021) Gl T-41(2023) »
Pre-construction  Construction period Pre-construction Construction period
o
e 11 3.31 1.28 15 3 8.777 <0.001
Tunnel entrance
R
?JA-I_ 6 2.93 1.24 10 3 14.506  0.004
Inclined well entrance
B 5 2.33 1.17 7 2 2.877  0.001
Cross entrance
FEMLR 4 3.12 1.84 11 6 10.500  0.008
Slag disposal point
2 iy
Jr 12 3.57 2.76 21 15 2,793 0.022
Slag dump
38 Chr

E@L{%L(%ﬁﬁ) . 4 3.28 2.59 11 7 1.929  0.027
Construction road (newly-hullt)
75 7K A B
kALY, _ 5 1.48 1.28 4 3 0.086  0.012
Sewage treatment station

h
ﬁf% 3 1. 46 1.30 5 4 3.028 0.108
Bridge

S .
ML (BRATH ) 3 1.16 112 4 4 3.200  0.678
Construction road (existed road)
S
1.2 1.24 4 16. .374

Roadbed 3 8 5 6.000 0.3
ﬂ:ﬂlﬂﬁ . 10 1.54 1. 49 6 5 0.073  0.051
Mixing station
N A GG X
ML X 4 1. 11 1.07 3 3 1.000  0.537

Living area
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Table 3 Influence level of different construction types on mammal during construction period of the newly-built Xi’ an to Shiyan high-speed railway
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