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Multi-component assessment of the impact of climate change on species

vulnerability: A case study of Armeniaca sibirica in China
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Abstract; Climate change threatens global biodiversity, and assessing the vulnerability of species is the key to study the
impact of climate change on biodiversity. At present, the vulnerability of species is mainly evaluated by the changes in
suitable areas or habitat of species. However, this single dimension ignores the influence of other components. Here, the
study adopted a multi-component assessment framework, which incorporated four components of vulnerability, including

changes in suitable areas for species, habitat fragmentation, changes in protected area and human disturbance. Then, an
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overall species vulnerability index was built based on the average vulnerability value of the four components. Such an
evaluation procedure was applied to Armeniaca sibirica under climate change, a Chinese native tree species with higher
economic and ecological value, to assess the species vulnerability under three shared socio-economic pathways (sspl126,
ssp245, ssp585) in late 21st century (2061—2080). The results show that A. sibirica will mainly expand toward northeast
and northwest of China, and the expansion areas are significantly larger than the disappearance areas. The degree of this
difference depends on the social development pathways. The protected areas in suitable habitat will increase from the current
6.50x10*km” to 1.10x10°km” across climate change scenarios. The fragmentation of the suitable habitat will remain stable.
The intensity of human disturbance will decrease in the suitable habitat. Compared comprehensively, the contribution of the
protected area change to the overall vulnerability will exceed the contribution of the suitable habitat area change and other
components of the species. The value of overall vulnerability index is 13.93, 21.04 and 31.41 for the species, which show
that future climate change will have a positive impact on A. sibirica in the late 21st century. Multi-component assessment
could more comprehensively assesses the vulnerability of species than that for a single indicator assessment. The results
highlight the importance of protected area in multi-component assessment. Our study can not only provides a scientific basis
for the adaptive management of A. sibirica to deal with climate change, and also provides a case support for evaluation of the

vulnerability of other species at the regional scale.
Key Words: habitat fragmentation; habitat suitability; human disturbance; protected area; species vulnerability
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Fig.1 The multi-component assessment method system for the vulnerability of Armeniaca sibirica species to climate change
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Table 1 Eight climatic vairables used in the study

S 45 HTR IS P Sav Y ia
Climatic variables Abbreviation Current climate range  Future climate change
AEH5E Annual mean temperature AMT -16.1—25.5C 28%—67%

IR AR5 Annual range of temperature ART 12.5—62.5C -1.1%—1.1%
el A 5o il Max temperature of warmest month MTWM 1.5—42.0C 9.9%—20.9%
%% A # KR Min temperature of coldest month MCTM -37.3—17.7°C 14.1%—34.5%
AER#7K & Annual precipitation AP 192—1231mm 4.5%—9.9%

%1% A B 7K Precipitation of wettest month PWM 32—258mm 7.4%—16.7%

1T A K&K Precipitation of driest month PDM 0—27mm -6.3%—2.8%

Z Ay MK it Precipitation of seasonality PSD 43.9—149.9mm 1.8%—3.6%
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Fig.4 Vulnerability of each component of Armeniaca sibirica under three climate change scenarios
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Table 2 Changes of fragmentation in suitable habitat of Armeniaca sibirica under climate change scenarios

A ERNEE 1 Gl JERFE R AL J582i87SUE: 316Xl JAR mA AR WAL FE I 8 Ak
Climate Changes in core area Changes in shape Change in the total patch Changes in perimeter Changes in degree of
scenario index/ % index/ % boundary number/ % area ratio/ % fragmentation
sspl26 -7.59 -4.01 -0.23 -6.89 0.78
ssp245 -8.50 -2.65 0.00 =7.17 0.33
ssp585 -12.47 -3.56 0.23 -8.62 -0.02
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