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Variations in the vertical vegetation zonation of subtropical Chinese mountains .

the importance of climatic seasonality
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Abstract: One of the most significant research themes in plant ecology is the vegetation-climate relationship. Mean annual
temperature and precipitation are frequently used to characterize stand qualities and predict vegetation distributions, while
seasonalities of climate have seldom been employed to study the climate-vegetation relationship despite their long-recognized
importance to the vegetation distributions. Mountain vertical vegetation zonations are often assumed to be the reduction of
vegetation distribution patterns along gradient pattern. However, the seasonality of climatic conditions for a specific
mountain doesn’t vary with altitude as it does with latitude. According to cost-benefit analyses of leaf longevity, short leaf
life spans are largely favored in habitats with intensive seasonalities. We therefore predict that deciduous broad-leaved
forests are more likely to appear in high latitudinal mountains of subtropical China.

We collected data on geographic locations, climatic conditions, and vertical vegetation distribution patterns for 49
subtropical Chinese mountains (23—34°N) from published literature. The coefficients of variations of monthly mean
temperature and precipitation were calculated for each mountain to quantify the temperature and rainfall seasonality,
respectively, and the production of the two coefficients was used to characterize climate seasonality as a whole. Then, we
determined the relationship between the vertical patterns of vegetation distribution ( existence or non-existence of deciduous
broad-leaved forest zones) and the seasonality intensities across the mountains. The deciduous broad-leaved forest zone is
not conspicuous when the mountains are located farther south than 25° N, whereas it is distinct when the location is farther
north than 32° N. Within the latitudes ranging between 25° N and 32° N, the mountains are more likely to have the
deciduous broadleaved forest in the low latitudinal areas than the high latitudinal areas. Both temperature and climate

seasonalities increase with increasing latitude, whereas rainfall seasonality is insignificantly correlated with altitudes. Non-
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parametric correlation analyses indicate that the vertical vegetation zonations are closely correlated with the temperature and
climatic seasonalities but not the rainfall seasonality. The possibility of the mountains having the deciduous forest increases
with the seasonalities of temperature and climate but not rainfall. These suggest that the temperature seasonality is more
important to influence the climate seasonality and the vertical vegetation zonations relative to the rainfall seasonality.
However, the rainfall seasonality modifies the vegetation distribution pattern for several mountains and hence it may explain
some exceptional mountains (e. g. that have apparent the deciduous forest in low latitudinal areas). The relationships
among mountain latitudes, vertical forest distributions, and climatic seasonalities are consistent with the prediction of
current theoretical models on cost-benefit analysis of leaf lifespan.

The revealed relationship between mountain vertical vegetation patterns and climatic seasonalities indicates the
importance of studying the seasonality on vegetation structure, productivity and ecosystem functioning. It also suggests that
ecological restoration practices should be site-specific, particularly on mountains. The physiological mechanisms underlying

the relationship deserve to be an avenue of further researches.
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temperature precipitation forest deciduous forest leaved
ores broad-leaved forest
forest
23.28 108.37 1774 17.9 1173 + - - + - 21-22
S KB [21-22]
I KB 24.04 110. 14 1979 19.6 1600 + - - + - [23]
PR ENB 2407 11416 1256 20.3 1507 + - - + - [24]
IR FAAR L 24.39 116.39  1297.2 21.2 1358 + - - + + [25-26]
N JuEil 24.56 114.44 1430 19.4 1361 + - - + - [27]
=M T 24.59 100. 53 3306 18.3 1087 + - - + + [26]
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PV ML 25.88  110.46 21415 17 1425 + + - + - [11]
Py RER 25.93 117.53  1604.8 19.1 1470 + - - + + [33-34]
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