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Concerns have been raised with respect to the state of high-altitude and high-latitude treelines, as they are anticipated to undergo considerable modifications due to global change, especially due to climate warming [1,2,3,4]. Given that high-elevation treelines are temperature-limited vegetation boundaries [5,6,7,8], they are considered to be sensitive to climate warming. As a consequence, in a future, warmer environment, an upward migration of treelines is expected because low air and root-zone temperatures constrain their regeneration and growth. Despite the ubiquity of climate warming, treeline advancement is not a worldwide phenomenon: While some treelines have been advancing rapidly, others have responded sluggishly or have remained stable [9]. This variation in responses is attributed to the potential interaction of a continuum of site-related factors, which may lead to the occurrence of locally conditioned temperature patterns. Furthermore, competition amongst species and below-ground resources has been suggested as an additional aspect to explain the variability of the movement of treelines. This Special Issue is dedicated to the discussion of treeline responses to changing environmental conditions in different areas of the globe. A short outline of the individual contributions will be presented in the following paragraphs.



Effects of climate change on conifers within the treeline ecotone of the Central Austrian Alps is reviewed by Wieser et al. [10]. They outline tree growth conditioned by elevation and possible effects of climate change on carbon gain and water relations, which are derived from space-for-time studies and manipulative experiments. In addition, based on long-term observational records, possible future tendencies of tree growth in a warmer environment are discussed. Oberhuber et al. [11] analyzed the growth trends of conifers along environmental transects in the Central European Alps and explain the missing adequate growth response to climate warming, competition for resources in increasingly denser stands at subalpine sites, and by frost desiccation injuries of evergreen tree species at the Krummholz-limit. Wieser et al. [12] investigated the effects of artificial topsoil drought on the water use of Picea abies and Larix decidua Mill. saplings at the treeline in the Austrian Alps. Their study revealed that a three-year water shortage in this layer of the ground did not considerably reduce water loss in both species investigated. Mayr et al. [13] investigated winter embolism and recovery in Pinus mugo L. and state that future changes in snow cover regimes may significantly affect embolism and refilling processes. With respect to Pinus cembra L. saplings, Oberhuber et al. [14] demonstrated that a weak apical control might serve as protection against severe climatic conditions above the treeline during the winter.



High resolution maps of climatological data are essential for modeling the potential impacts of climate change on forests. For the Swiss Alps, Zischg et al. [15] presented such maps of temperature, relative humidity, radiation, and “föhn” winds. Apart from altitude, these maps also take into account micro-relief, slope, and aspect. Chiang et al. [16] proposed that aside from temperature, potential changes in light quality and quantity also play an important role in the phenology and growth of woody plants in boreal and temperate climates.



González-Rodriguez et al. [17] assessed the photosynthetic performance of Pinus canariensis Chr. Sm. Ex DC in Buch in Tenerife, Canary Islands to cope with seasonal changes in environmental conditions, especially summer drought. They found that, at the treeline, Pinus canariensis displays a drought avoidance strategy due to a great plasticity in gas exchange, antioxidants, and pigments. Pakharkova et al. [18] demonstrated that Pinus sibirica Du Tour and Abies sibirica L. showed different patterns of photosynthetic pigments along an elevational gradient in the West Sayan ridge, Siberia. As the decline in photosynthetic pigments with increasing elevation was more pronounced in Pinus sibirica needles than in Abies sibirica needles, the authors conclude that under conditions of future climate warming, Pinus sibirica trees will have an advantage in colonizing zones above the present treeline. Shiryaev et al. [19] investigated the long-term influence of climate change on the spatiotemporal dynamics on mycobiota in the Polar Ural. Their results showed that the composition of the fungal community followed alterations in vegetation, which changed from a forest-tundra to a boreal forest in the past 60 years.



Yu et al. [20] investigated the microenvironmental effects on the physiological performance of Betula ermanii at and beyond the treeline on Changbai Mountain in Northeast China. Their results showed that mature trees at these levels did not differ substantially in their ecophysiological performance due to microclimatic amelioration at microsites above the treeline. Leaf and soil δ15N patterns were studied along elevational gradients in tree- and shrublines in three different climatic zones in Wolong Nature Reserve in Southwest China by Wang et al. [21], who reported that δ15N leaf and δ15N soil values were higher in subtropical forests compared to dry and wet-temperate forests.



McGlone et al. [22] presented a study on the postglacial treeline history of Sub-Antarctic Campbell Island, south of New Zealand. Their results pointed out that the treeline position in the southern hemisphere is noticeably affected not only by temperature, but also by cloudiness and seasonality. As a consequence, they concluded that a continuous increase in warming may not necessarily cause an advancement of the treeline in oceanic regions. A dendroclimatic assessment of Ponderosa pine radial growth along elevational transects in Western Montana, USA was presented by Montpellier et al. [23]. Their research findings suggest that Ponderosa pine trees at lower elevations may be better adapted to withstand warm and dry periods, while trees at high elevations are better suited to cool and wet conditions.



Seedling regeneration is an important feature discussing treeline dynamics in a future, changing environment. Based on a worldwide survey, Johnson and Yeakley [24] showed that seedling regeneration varied with respect to climate zone and microsite. Their results suggest that due to climate change, seedling regeneration will mainly benefit in cold and wet locations. The review of Holtmeier and Broll [25] provides a literature overview of treeline research from its onset to the present. They detected a reiterative pattern: a moderate number of ideas that, at present, are considered novel, that originated several decades ago, and tend to confirm prior knowledge. Additionally, they also outline further research questions.



Finally, I would like to express my gratitude to all the authors for their timely, high-quality contributions providing insights into high-altitude and high-latitude treelines within the context of global change. Furthermore, I thank all the anonymous reviewers for maintaining the quality standard of the Special Issue. I also appreciate the fruitful co-operation with the MDPI forests team, especially A. Zhang, during all stages of the project.
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