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Abstract: Ecotourism gives nature reserves a new opportunity, but confronts them a serious danger.
Nature reserves are often surrounded by the contradiction between resource protection and tourism
development. Vegetation landscapes are not only important scenic resources, but also levers of
harmonizing their ecological balance. So it is important to study the relationship between tourism and
vegetation environment in nature reserves. This relationship is analyzed in Luya Mountain Nature Reserve
(LMNR) in this paper. By this study. we can seek after the rule of tourism development on vegetation
environment, and evaluate its ecological quality, with which we guide tourism industry.

LMNR, situated at N 38°36' ~39°02' ,E 111°46" ~112°54',is the highest peak of Guangin Mountain
range in Shanxi province. It is in warm temperate and mid-humid zone, with obvious continental climate.
LMNR protects cold temperate forest vegetation types, and is the origin of Fen River. There are much
ecotourism resources in LMNR, and ecotourism has started in 1990s. Nowadays tourists are going on
increasing rapidly.

Based on elevation and sensitive level of tourist vegetation landscapes, some samples were taken from
different zones and horizontal distances along the tourist road of Gangoutan reserve station-Bingkouao-
Taizi temple in Luya Mountain in 1999. 2~4 samples were taken randomly on each sampling zone. There
were 7 sampling zones and 20 samples in total. In each sample, elevation, slope, aspect, tourist road

width, tourists’ number at the scenery nearby and the horizontal distance from tourist road were recorded.
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The coverage, height, abundance, and canopy diameter for each species were investigated.

Based on advanced experience, a series of evaluating indices such as sensitive level (SL), community
landscape important value (LIV ), information index of species diversity ([{’) and negative species
proportion (NSP) have been calculated in this paper. SL is the tourism frequency that tourists’ number in
certain scenery covers all tourists’ number in all tourist regions. It not only reflects the attention of people
toward the scenery, but also the degree of tourism development. LIV is the sum of relative species index.,
relative tree height index and relative canopy diameter index, and it reflects the tourist value and
environmental quality of plant community. I’ shows the richness and evenness of species, and it
calculates by Shannon-Weaner formula. NSP is that negative species covers in the sample. It is fit for
bleak and humid environment, and should show the impact of tourism activities on ecological environment.

The correlation between landscape characteristics of tourist vegetation and geographical factors in
LMNR shows that physical environment has little effect on tourist vegetation landscape. SL adds up from
2020m and 2220m (Bingkouao), and fluctuates at 0. 50~0. 60 between 2220m and 2520m, and later starts
to go up. SL is the most at Bingkouao. and the second around the top of mountain. As a whole, SL
increases with elevation. As of LIV, there are three trend lines. Because of artifical forest and community
people’ activities, LIV decreases gradually from 2020m to 2220m. It increases step by step from 2220m to
2420m, where vegetation possesses the most tourist value and the best environment quality. Because of
the more SL and serious physical environment, LIV also drops gradually from 2420m to 2580m. In
addition, LIV is the least at Bingkouao, which is the center of tourism business. And it is the second
around the top of mountain. H’ tends to add up with elevation gradually despite some fluctuation. H’
hasn’t evident rule from 2020m to 2220m. If we exclude the influence of H’ at the near distance at 2520m,
H’ increases gradually from 2220m to 2580m. and to the most around the top of mountain, which is
perhaps the result of moderate disturbance. As a whole, abundance seems not to change with elevation,
but richness does obviously. There is very evident correlation between NSP and elevation. As a result, it
goes up with elevation though it fluctuates at 0. 60 or so from 2320m to 2420m. However. it drops
suddenly around the top of mountain. These show that NSP can’t reflect the quality of ecological
environment despite certain place such as Bingkouao and the top of mountain. In addition, horizontal
distance from tourist path has evident effects on SL, LIV and H’. The farther the distance is from tourist
path, the less the SL is, on the contrary, the more the LIV is. H’ is the less at the near distance, the
most at middle distance, steady relatively at far distance. NSP doesn’t relate to the distance clearly. In a
word. the change trends of these indices are accorded to their interrelationship, and the consequence is
generally fit for the fact, which reflects tourist value and ecological environment quality of vegetation
landscapes in LMNR. So this way is practical.

The relationship between tourism development and vegetation environment is a difficult topic. Aiming
at this question, some studies are done with a case of LMNR in the paper. However, many studies still
need to continue. Firstly, LIV needs to take other factors into account such as vision, aesthetics, and so
on. Secondly, we should discuss how tourism influences the abundance, richness and diversity of species.
Thirdly, as of NSP. we should continue long-term practice study.

Key words:LLuya Mountain; sensitive level; community landscape important value; information index of
species diversity; negative species proportion
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1

Table 1 Vegetation landscape evaluation analysis in Luya Mountain

Q E S AS RW LD SL SP TH CD RSI RTHI RCDI LIV o’ N NSP
1 2020 8 6 2 10 0.10 14 11. 00 5.33 0.14 0. 44 0.59 1.17  1.42 2 0.14
2 2020 10 2 2 25 0.08 16 13.00 6.00 0.16 0.52 0.67 1.35 1.68 4 0. 25
3 2150 35 3 5 2 0.36 27 11.45 4.38 0. 27 0.46 0.49 1.22 2.12 10 0. 37
4 2150 30 3 5 5 0.32 17 12.60 3.60 0.17 0. 50 0. 40 1.07 1.52 6 0. 35
5 2215 10 5 11 0 0.95 12 8.00 2.33 0.12 0. 32 0. 26 0.70 0.80 6 0. 50
6 2220 20 7 4 12 0.72 11 15.86 2.21 0.11 0.63 0. 25 0.99 1.29 4 0. 36
7 2220 30 8 4 40 0.52 20 14.83 2.67 0. 20 0. 59 0. 30 1.09 1.62 10 0. 50
8 2220 15 5 4 5 0.91 16 14.89 3.28 0.16 0.60  0.36 1.12  1.23 9 0.56
9 2220 20 O 4 40 0.15 23 14.78 5.07 0.23 0.59 0. 56 1.39  1.69 8 0.33
10 2320 15 5 4 4 0.76 18 14.38 3.92 0.18 0.57 0. 44 1.20 1.87 13 0.72
11 2320 8 7 4 8 0.63 23 12.09 4.52 0.23 0.48 0. 50 1.21 1.96 12 0.52
12 2320 5 3 4 20 0.34 16 15.67 4.17 0.16 0.63 0. 46 1.25 1.51 11 0. 69
13 2420 10 7 12 10 0.67 11 14.75 4.67 0.11 0.59 0.52 1.22 1.83 6 0.55
14 2420 15 5 12 1 0.78 17 13.68 4.38 0.17 0.55 0.49 1.21 1.54 10 0.59
15 2420 15 3 12 15 0.41 16 14.67 6.83 0.16 0.59 0.76 1.51 1.78 10 0.63
16 2520 15 5 12 2 0.81 13 14.50 3.63 0.13 0.58 0. 40 1.11  1.23 8 0.62
17 2520 15 3 12 30 0.39 13 13.13 4.11 0.13 0.53 0. 46 1.12  1.87 8 0. 62
18 2520 15 3 12 70 0.19 16 12.50 4.25 0.16 0. 50 0.47 1.13 1.77 11 0. 69
19 2580 25 1 15 1 0.85 17 10. 07 3.70 0.17 0. 40 0.41 0.98 1.78 8 0.47
20 2580 15 7 15 15 0.43 12 8.55 4.55 0.12 0. 34 0.51 0.97 1.89 4 0.33
Q Quadrat, £ Elevation, S Slope, AS Aspect, RW Road width, LD Level
distance,SL Sensitive level ,SP Species number,T'H Average tree height,CD
Average canopy diameter, RST Relative species index, RTHI Relative tree height
index, RCDI Relative canopy diameter index, LIV Landscape importance value, H’
Information index of species diversity, N Negative species number, NSP
Negative species proportion
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Table 2 Regression analysis between elevation and vegetation characteristics from 2420m to 2580m

Vegetation characteristics Regress equation g ? Significant level
Species number y=19.8—0.0022x —0.063 0.882 8 Insignificant
Average tree height y=80.6—0.0272> —0.818 0.013 8 Significant
Average canopy diameter y=25.6—0.00846x —0.578 0.133 8 Insignificant
Landscape importance value y=6.35—0.00208x —0.842 0.009 8 Very significant

(SL=0.95)
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