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Fig.1 Factors influencing spatial pattern and physiognomy of treeline and ecological

conditions in the treeline ecotone, modified from Reference[51]
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Response of global alpine treeline dynamics and shrub expansion to climate change

Wang Xiaochun', Yang Jingwen'?, Zhang Qiuliang®

(1. School of Forestry, Northeast Forestry University, Harbin 150040, China;
2. College of Forestry, Inner Mongolia Agricultural University, Hohhot 010018, China)

Abstract: High latitude and high altitude regions are the regions most affected by global warming. Treeline is a critical
ecological boundary,the shrublands and meadows along the transition zone, and tundra areas are significantly affected by tem-
perature, precipitation, and strong winds. In recent years, dynamic changes in treeline shift and shrub growth have become an
important indicator of global climate change. Many studies have demonstrated that forest line upshifts and shrub cover increases
in subarctic and alpine areas using repeated photography, long-term monitoring, and dendrology. This paper reviews: 1) the
current of treeline dynamics and shrub cover; 2) the influencing factors. including climatic factors and non-climatic factors; 3)
the feedback of vegetation change to climate and its impact on the ecosystem. The increase in vegetation cover is one of the ma-
jor reasons for increased plant productivity and the "greening" trend globally. especially in the subarctic. Global warming resul-
ting in changes in snow distribution, increased CO, release due to permafrost soil melting, tundra fires, human activities and
the number of herbivores affect treeline shift and shrub cover. At the same time, treeline shift and shrub expansion also have
important feedbacks on energy flow, regional climate, soil nutrients, and ecosystem function and structure. In order to predict
the impact of climate change on treelines more accurately, the response and feedback of different types of treelines(diffuse, ab-
rupt. island, krummbholz)to global warming could be further developed.

Keywords: treeline; shrub; climate change; feedback
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