55 43 55 24 1) S & 7 i Vol.43,No.24

2023 4F 12 A ACTA ECOLOGICA SINICA Dec.,2023

DOI: 10.20103/j.stxb.202211163316

BRI T, B3 BT, XU A 5 AR B AE A IR AR S04 B2 R A 25241, 2023 ,43(24) £ 10387-10398.
Yan W K,Lei Y, Wang L, Zhang X Y, Liu Q.Effects of artificial introduction and climate change on the future distribution of Cyanopica cyanus. Acta
Ecologica Sinica,2023,43(24) :10387-10398.

A A5 NFS A& T 4L X 7k S 85 R 5k 53 0 U 52 0

3 1,2 % 21,2 1,2 > 1,2 1,2, *
MEFE FYLE A RHFED AR

1 ROl K R = R AP 8 52 5 A S5 S = B 650224

2 FHRGAROl K 2% K ORI 5E oo AR s B, R 650224

FEE S ARASACFI A 5 | P IE 7R B2 e b 09 43 A 6 S5, X A2 245 R 5 R 1) S S i b 40 A AR A B T B 2 RS A8 b
o MR AR AR T TN X A A R G T AEE I, K EHY ( Cyanopica cyanus) SR EE TR E RS Wil R FE 4t
FERMESREMREEEAEEE L, TG IR E , BT K S8 O e 5 [ 250 i i/ sr 7 2 4bv] A i R5 i Fh
. BTSN, B IRRA R T H AR AR 5] A MR AL S 254 4 A A A 5 3 A A ASTHDUIK = RS 7E XY
HITHT 18] 20508 B3] S 2070s B9 BV TR I8 28 IX, I LUK BT IR B8 00 53 A i Jm S8 ka3 . 45 3R 3R (1) Ywiet i, B4R 1
HOFR R 938 AR X B A0 Tt AR AR AR M X TS LA R 438 A X0 32 B A AR A RV R LI (2) AR AR AR
R 5 T S RE R RIS 85A B 09 G %, QR0 A E 2RI 1) & 26 5 | s 3R X9 1, & 20708
AFHH 38 AE X B0 AR AR 25° 1B 3h T 229.16 km, I 5 I AR RED Tl 5%, S ZE 2070s FHHH, SO m AR AR 46° 07
MABN T 67.69 km; (3) WNIEBAE T 0 KE , AR/ AR R o 5 3 38 A IX ARG AR AT R 488 VT 9 T b 25 b R i
i, 2B A SR AT RPN RS A X I R B B R B S iR Tl B A T TR R 0 8 T BB S R B, s A
HORPRFAR AT REAE) VY AR TR RV S D) SR AE T (4) ZRE R, XK 8 43 A1 52 MR R 8 B A5 78 o S A X R T
B e B BRI ST AL R IR S R A BRI A AR R AIX £ T, A S IR BT R RS TR A A P R
b DX R B T A0 P I T8 7 35 ) 47 412 4 122 0 Al ik — 20 1) e 05 88 RIS YA A1 DA 8K K RS A R A ke R 4 A B R
( Dendrolimus ) S5 R Mk E HUELA RN S, (H A0 1438 17 1 AN 56 4 1t ] BE A5 3540 B H 5 2s i g,

KR S AEAL Cyanopica cyanus ;5| s MaxEnt ; VLTS 4E X

Effects of artificial introduction and climate change on the future distribution of
Cyanopica cyanus
YAN Weike"*,LEI Yu'?, WANG Lei"*,ZHANG Xinyu'?,LIU Qiang"**

1 Yunnan Key Laboratory of Plateau Wetland Conservation ,Restoration and Ecological Services ,Southwest Forestry University ,Kunming 650224 , China

2 National Plateau Wetlands Research Center ,College of Wetlands , Southwest Forestry University ,Kunming 650224, China

Abstract; Climate change and artificial introduction are changing the distribution pattern of species in the world. Building a
distribution model for key species in the ecosystem is helpful to understand the distribution and change rules of species in
the context of global climate change and predict their potential impacts on the ecosystem. Cyanopica cyanus ( Azure-winged
Magpie) is an important insectivorous bird, which is of great significance in controlling insect pests and maintaining the
stability of the forest ecosystem. Due to artificial introduction and other reasons, Cyanopica cyanus has established several
self-sustaining populations outside its natural distribution. Based on the theory of climate niche, this study uses the

maximum entropy model to build three models, including natural distribution model, introduction model, and
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comprehensive distribution model, to simulate the potential suitable areas of Cyanopica cyanus in the current period, 2050s
and 2070s, and to analyze the distribution pattern and change trend of Cyanopica cyanus. The results showed that: (1) at
present, the suitable areas of natural distribution population were mainly distributed in North China, Central China and East
China, while the suitable areas of the introduced population were mainly distributed in South China and Southwest China.
(2) Under the background of future climate change, the results of each model show that Cyanopica cyanus has a significant
expansion trend. The natural distribution population mainly spreads to high latitude and high altitude areas. Up to 2070s,
the centroid of suitable areas moves 229.16 km to 25° north by east, while the introduced population expands slowly. Up to
2070s, the centroid only moves 67.69 km to 46° north by east. (3) From the perspective of fitness value, the high fitness
areas in the natural distribution model have increased largely in Hebei, Shandong, Henan, Anhui, Jiangsu, and Hubei,
which indicates that the natural distribution population not only has obvious expansion at the boundary of the suitable areas,
but also the population density may increase due to the increase of fitness value, while the introduced population is likely to
expand and colonize in coastal areas such as Guangxi, Guangdong, Hainan, and Taiwan. (4) In a word, the environmental
variables that have a greater impact on the distribution of Cyanopica cyanus are annual precipitation, mean temperature of
the coldest quarter, and temperature seasonality, indicating that Cyanopica cyanus prefers warm and wet eastern monsoon
region. To sum up, artificial introduction has led to the colonization of Cyanopica cyanus in South China and Southwest
China, and the warming and humidifying trend of climate will promote the species to further expand to high latitude and
high altitude areas. The expansion of Cyanopica cyanus population is of positive significance for controlling forest pests such

as Dendrolimus, but its strong adaptability and competitiveness may also affect some insectivorous birds.

Key Words: climate change; Cyanopica cyanus; introduction; MaxEnt; potential suitable area
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Table 1 List of environment variables

SRk Hiik A
Environment variables Description Unit
bio 1 AR Annual Mean Temperature C
bio 2 B IR 22 A #4{H Mean Diurnal Range C
bio 3 IR AE Tsothermality —
bio 4 T8 ZE 5 448 1k Temperature Seasonality —
bio 5 A e Max Temperature of Warmest Month C
bio 6 % A 3 B ARIE Min Temperature of Coldest Month C
bio 7 R BE S AF I 5 Temperature Annual Range C
bio 8 B2 FE YR Mean Temperature of Wettest Quarter C
bio 9 TR Mean Temperature of Driest Quarter °C
bio 10 T FE IR Mean Temperature of Warmest Quarter C
bio 11 12 ZE IR Mean Temperature of Coldest Quarter C
bio 12 AEF T Annual Precipitation mm
bio 13 il H B Precipitation of Wettest Month mm
bio 14 T H RN & Precipitation of Driest Month mm
bio 15 R TN 2 257 PE AR K Precipitation Seasonality —
bio 16 2R Precipitation of Wettest Quarter mm
bio 17 T 2R E Precipitation of Driest Quarter mm
bio 18 AR Precipitation of Warmest Quarter mm
bio 19 R 2R & Precipitation of Coldest Quarter mm
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Fig.8 Distribution of suitable areas and centroid transfer of Azure-winged Magpie in different periods in introduction model
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