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Study on the Relationship between Terrain and Distribution of the Vegetation in Shennongjia
Forestry District
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Abstract: The Shennongjia Forestry District is one of the areas with the highest biodiversity in China. The
complex topography exerts great influence on vegetation distribution in this region. This paper used the maximum
entropy model (MaxEnt), digital elevation data, vegetation distribution map, and field-surveyed data, to study how
the topographic characteristics affect local typical vegetation distributions at two scales, i.e., vegetation type and
population levels. The relationship models between vegetation type and topographic factors, and between plant
population and topographic factors were established respectively by quantifying the topographic ranges of
vegetation types and plant species. Results show that: (1) the spatial distribution of different vegetation types was
affected by different topographic factors. The distribution of coniferous forests was affected by elevation and
coefficient of variation in elevation, the distribution of broad-leaved forests was controlled by elevation and aspect,
and the distribution of shrubs was controlled by aspect and the slope of aspect. The factors affecting the
distribution of grasses were various. (2) The elevation ranges of typical plant species were generally consistent
with those of vegetation types. Specifically, 90% of coniferous forests were distributed at elevation between 1600
and 2600 m, and the typical populations of Abies fargesii and Pinus armandii were distributed at elevation of 1700~
3200 m. 85% of the broad-leaved forests were distributed within the range of 1000 m to 2000 m in elevation, and
the typical populations of Cyclobalanopsis glauca, Carpinus turczaninowii concentrated at elevation between1000
to 2000 m. 95% of shrubs occurred at slope of aspect within 0~40 degrees, and the typical populations of
Rhododendron simsii and Rosaceae mainly occurred at slope of aspect less than 40 degrees. The relationship
models used for vegetation types and plant species were different. The relationship between vegetation types and
topographic factors was fitted using Gauss model. While the relationship between typical species and topographic
factors was relatively complex, and the distribution patterns of different species were even different. (3) Vegetation
distribution showed a rather weak relationship with typical slope characteristic. This study provides a basic

reference for vegetation protection, vegetation restoration, and vegetation management in the Shennongjia region.
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Fig. 1 Location of Shennongjia Forestry District and vegetation type distribution in 2007
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Fig. 4 Contribution rate of different topographic factors to spatial distribution of vegetation types in Shennongjia Forestry District
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Fig. 5 Relationship between grid number of vegetation and topographic factors in Shennongjia Forestry District

FHIE : 75 1700~3200 m 130 [ P, 2 L8 ) 2 M i
4 A i 2, 43 A 1Y) = (B 7E 2700~3200 m Z [8]

& 7(b) AL L AA 1Y = FEARAE  7E 1200~3200 m A3
FEL P, S R JF 11 1) B IR £ 0 A5, 0 A B v
FRIETE 1700~2200 m Z 8] . & 7(c) A BRI
TR PR S 2R B AE < 7E 0~0.02 BTG Rl Y, 52 LR )

TE N A4 2k, 4340 19 = {E 7E 0.003~0.006 2
i) 5 & 7 (d) Ry A8 LA 9 s B A S R BRORRAE - 7
0~0.009 [ B P, S 2 P s 398 43 A A2, 40 114
{H7F 0.006~0.009 Z 8] . &l 8 [T 7 Ay i) I Aok fry 1L 764
R AR 1) e AR RN ] 23 A R iR . o &1 8 (a) 210
M) E FEERAE S < 43 A5 7E 1200~3200 m , S 1 ] b



34

TP A5 - PR IR M1 5 I B SE RIS

489

Tab. 1 Fitting parameters of relationship model between vegetation types and topographic factors

F1 MRENRERLBESHEEFXRRENLESH

in Shennongjia Forestry District
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the north and south slopes of Shennongjia
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Fig. 8 Relationship between typical vegetation populations and elevation and slope direction of broad-leaved forest in Shennongjia
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Fig. 9 Relationship between typical shrub vegetation population and slope and slope variability in Shennongjia
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