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Fig.1 Location of 31 base belts and 28 mountains in China
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Table I Elevation and altitudinal forest limits of 28 mountains in China
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BT 600 3900 2300 1100 2500 2000
LT AE 0 1400 1400 900 1400 800
JEATAR R AL 800 2303 1800 900 2000 900
AR AR 480 2211 2000 1100 2000 1600
PP NEN] 500 3767 3400 1000 3400 1300
3 ONG I 100 1750 1729 800 1750 700
B vt 22 [ L X 0% 600 2700 2600 1200 2600 1200
B vt 22 [ L X R REL A 500 2700 2550 800 2550 800
WAL 4L 400 3106 3106 700 3106 1800
syl 200 2158 1700 200 2158 200
JTPE KB 110 1979 1500 1300 1500 1300
iz p Al 300 1514 1200 700 1350 700
g FL L 100 1550 950 100 650 100
T e [, B0 1300 6000 3400 1300 3000 1300
[lF: B AR A i 1500 8465 3400 2500 3500 2500
T4 IR A B U AT YT 4 1500 8465 3600 2500 3800 2500
VU RS BT e 57 A Y 45 1500 4800 3800 3100 3600 3000
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Table 2 Loading of climatic factors (13) on significant

principal components for 31 base belts

SRR bR PC1 PC2 PC3

1 s et 0.977 0.067 -0.131
1 H Ak ikL 0.942 0.282 —0.143
7 H it 0.344 0.903 0.182
7 H AR 0.443 0.867 -0.056
GRORY -0.034 0.181 0.860
AEREK 0.707 0.311 -0.604
SR 0.820 0.560 -0.059
=10°C Rl 0.728 0.664 -0.061
=0 CHUR 0.749 0.648 -0.086
MERE R4 0.755 0.638 -0.094
A 0.760 0.633 -0.100
AR H R4 -0.532 -0.461 0.635
asopNiEnE) -0.002 -0.763 0.592
LERREN 9.489 1.65 1.236
TURRAE (%) 72.989 12.689 9.507
BRATTIR AR (%) 72.989 85.679 95.185
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Fig.2 Indices of temperature variations in winter(a)and

summer(b) and humidity indices (c)for 31 base belts of China
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Table 3 Pearson correlation coefficients between

altitudinal forest limits and climatic factors

bkmgdezEs AL R M Lz

KRR A S FE L 0.339" 0.386" -0.21
TR A S Fe -0.422" 0.458" -0.412°
AL -0.36" 0.154 -0.334"
T * p<0.05.
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Table 4 Multivariate regression results for altitudinal forest limits of 28 mountains
jom B R H AT o EE o
- b RE i X A TR (%) R F{& DWAH
TR C 0
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i A 6 G ~0.95 321 03 39.34
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er KR R 0.51 2.75 0.78 21.06
It
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Effect of Regional Topographic and Climatic Factors
on Limits of Altitudinal Forest Belts

SUN Ran-hao', ZHANG Bai-ping’

(1.State Key Laboratory of Urban and Rigional Ecology, Research Center for Eco-environmental Sciences,
Chinese Academy of Sciences, Betjing 100085, China; 2.State Key Laboratory of Resource and Environment Information System,

Institute of Geographic Sciences and Natural Resources Research, Chinese Academy of Sciences, Beijing 100101, China)

Abstract: The division of vegetation zones is an old and highly emphasized topic in both botany and geogra-
phy. High mountains are characterized by different vegetation types at different elevations. Altitudinal vegeta-
tion belts are bounded by relatively narrow boundaries. Investigation and identification of altitudinal vegeta-
tion belts is significant in ecological and geographical studies due to extremely complex environment and di-
verse vegetation types in mountains. Altitudinal forest belts (AFBs) are significantly impacted by topographic
and climatic factors. The climatic data used in this study were obtained from Chinese Ecosystem Research Net-
work (CERN) between 1960 and 2000. After analyzing the significance of the 13 climatic factors in 31 base
belts, we obtained three dominant principal components (PCs) designated as temperature variation index in
winter (WTVI), temperature variation index in summer (STVI), and drought index (DI). WTVI decreased from
South to North China, whereas STVI was high in South China and Tibetan Plateau. DI increased from the
southwest to the northwest of China. Next, 28 AFB data were collected from published references. Multivari-
ate regression analysis was used to quantify the relationship between AFB characteristics and topographic and
climatic PCs. Results show that the base elevation of a mountain has the significant contribution to lower lim-
its of AFBs (39.67% ), whereas the relative elevation of a mountain has the significant contribution to upper
limits of AFBs (39.34% ). The climatic factors have similar contributions to variations in upper limits, lower
limits, and width of AFBs. Among the three climatic PCs, STVI has the most contribution to variations of
AFBs, followed by WTVI and DI. This paper quantifies the relative contributions of topographic and climatic
factors to variations in AFBs at regional scales, and could potentially be used to evaluate and model the AFB

distributions in other mountainous regions at regional or global scales.

Key words: mountain altitudinal belt; altitudinal forest belt; topographic effect; base belt



