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Mountain Nature Reserve: vegetation landscape types and ordination
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Abstract: The relationship between tourism development and vegetation landscapes is seen from Senstive Level ( SL), Landscape
Importance Value ( LIV), information index of biodiversity (H/ ), Shade-tolerant Species Proportion ( SSP) and Tourism
Influencing Index (TII'). SL is a kind of the degree of tourists paying attention to the selected sample, and shows the scenery of
vegetation landscapes. LIV is a kind of the index that shows the important degree of the selected sample in all the vegetation
landscapes, and this importance embodies both the quality of ecological environment and the tourism value of plant communities by
species charaderistics, biodiversity, community strudure, aesthetic factors and so on. H is an index of biodiversity, and can
show the richness and the evenness of species. SSP is the ratio of the coverage of shaded tolerant species to that of all the species
in the selected sample, so i can show the impad of tourism activities on ewlogical environment. TII is a main standard of
evaluating the impad of tourism development on natural environment, including rubbish index, damaging brandhes index, treading
ground index, treading stakes index, woods regeneration index and herb situaion index. However, to show the impact of tourism
on vegetation in Luya Mountain Nature Reserve clearly, we use Two-Way Indicator Species Analysis (TWINSPAN) and Detrended
Correspondence Analysis (DCA), which are the most canmon ways for vegetation analysis. TWINSPAN can integrate all the
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factors information and divide vegetation landscapes into different types, and DCA can range vegetation landscapes in certain
sequence i space. In TWINSPAN and DCA, elevation, slope, asped, road width, distance from tourism road, SL, LIV, H ,
SSP and TIl constitute a 10X 16 matrix with samples.

Based on tourism activities, the rule of vegeation landscape types and spatial pattern is analyzed. It shows that: (1)
TWINSPAN gives correct and rapid partition to the classification, and divides all vegetated landscapes into five types. The results
produced by TWINSPAN can reflect the ecological relationship between tourism development and vegetation landscapes objectively,
and the indicative fadors can also embody the humane environment and charaderistics of vegetation landscapes. The dividing
principle of TWINSPAN is according to the comprehensive information of all factors, so its result is more superior to that only based
on one factor obviously. (2) The ordination diagram of DCA can differentiate vegetation landscape districts, and each type has its
own area. Seen from their distribution, the first axis of DCA mainly reflects the mutual changing regulation of tourism development
and vegetation landscapes, that is, from the lefi to the right, the distance from tourism road, IJV and H incease gradually,
while SL and TII decrease. At the same tine, the less rubbish is, the lower the height under dead-branch is, the thicker the
humus layer is, and the greater the herb coverage is. The third axis of DCA shows the change of tree stumps, that is, from the
bottom to the top, the tourism rejecting degree decreases gradually. Therefore, under the impact of tourism activities, the
differentiate phenomenon of vegetaion landscapes takes place. These results show tha DCA can refled the relationship between
tourism development and vegetation landscapes commendably, but this relationship need to be recognized based on ecology
knowledge. (3) The DCA ordination could reflect the number diagram model of vegetation landscapes in simple environmental
space. The results of TWINSPAN are identical to those of DCA, both are comparable. This is because that both of them are based
on the first axis of RA/CA ordination and have the common grounds in the arithmetic.

Key words: Luya Mountain; vegetation landscapes; twe-way indicator species analysis; detrended correspondence analysis
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Table 1 Correlation coefficients between DCA axis and each factor
DCA1 DCA2 DCA3 DCA4 DCA1 DCA2 DCA3 DCA4
E 0. 145 0 468° - 0. 064 0. 665" * SSP 0 056 0. 502° 0.175 0.671° ¢
S - 0.001 -0 147 -0.499 -0.110 RP Q&3 0. 358 0.358 0.276
A - 0.150 0 013 0. 342 0. 27 DBH - 053" 0. 052 0. 193 - 0.069
RW - 0.060 Q 418 -0.233 0. 493" TDL a774* " -0.243 - 0.261 - 0.168
D 0.590* * - 0517* -0.011 -0.103 SN 0 392 - 0. 121 - 0.587" % 0. 139
SL - 0.760% * * 0 637" 0. 302 0. 618** SAN 0 328 0. 635 * 0. 357 0.615 *
LIV 0.600°" - 0066 0.101 - 0.090 HL 0784" "  0.011 - 0.278 0.003
o 0.680°" " 02 - 0. 197 0. 123 T -0®4""" 0071 0.319 - 0.038
#*p< Q05 * * p<0.0l; ** * p< 0.001; £ Elevation, S Slope, A Aspect, RW Road width, D Distance
from tourism road, SL Sensitive level, LIV Landscapes import ance value, H ’ Information index of biodiversity, SSP
Shade-tolerant species proportion, RP Rubbish percent, DBH Dead branch height, TDL Thickness of dead stick
and humus layer, SV Stump number, SAN Sapling number, (HL Coverage of herb layer, T1I Tourism nfluencing

index
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