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Relationship between tourism development and vegetation
environment in Luya Mountain Nature Reserve: tourism

influencing index and some indices analysis

CHENG Zhan-Hong, ZHANG Jin-Tun, SHENGGUAN Tie-Liang  (Institute of Loess Plateaus
Shanai University s Taiyuan 030006 ,China). Acta Ecologica Sinica,2003,23(4):703~711.

Abstract: There is an ecological complexly course about the impact of tourism development on vegetation.
In order to find out this course, by tourism influencing factors and their index. we continue to discuss the
relationship between tourism development and vegetation environment in Luya Mountain, and evaluate the
management on tourism region.

Tourism influencing index (TID) is a main standard of evaluating impact level of tourism development
on natural environment, and also shows the management level on tourism region. The larger the TII is,
the stronger the tourism activity is, and the worse the quality of tourism region is. TII includes rubbish
influence index (RII), damaging branches influence index (DII), treading influence index (TRID), picking
influence index (PID), influencing index of woods regeneration (WII) and meadow situation index (MSD).
As of RII, WII and MSI, we use their respective number to represent. The height under dead branches is
used to show the DII. The higher its height is, the more the DII is. The thickness of dead sticks and

humus layer can show the TRII. The thicker this layer is, the smaller the tourism impact is. To reflect
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the PII, we use the number of tree stake. The more its number is, the smaller the tourism impact is. At
the same time, the more the sapling and meadow coverage are, the smaller the tourism impact is also.

Based on six influencing factors and the TII, the relationship between tourism development and
vegetation environment is analyzed in Luya Mountain nature reserve. It shows that: (1) The positive and
negative correlation among six tourism influencing factors embodies the regulation of the effects of tourism
on these factors, and the choose and given values of tourism influencing factors are correct. The
correlation indices between them and physical geographical factors, human geographical factors show that
they are practical as evaluating standards. and that tourist activities is the main object of management on
tourism region. (2) The change trend of six factors reflects the rule of the impact of tourism activity on
vegetation environment. The farther the distance from tourism road is, the less rubbish is, the higher the
height under dead branches is, the thicker the dead stick and humus layer is, the more tree stake is, and
the more sapling is also. Thus it can be seen that tourism activity is the most at near distance, the second
at middle distance, and the worst at far distance. (3) Based on evaluating class of TII, we know that the
management is good and middle level on the whole nature reserve, but there are some dangers on some
region. And Bingkouao and mountains’ top are the worst places of tourism management. Its results reflect
the situation of tourism development in Luya Mountain, and are fit for the fact, and the way is practical.
(4) The correlation among evaluating indices shows that the farther the level distance is, the lower the
sensitive level is, the larger landscape important value and information index of species diversity are, the
smaller TII is. In addition, it is necessary to strengthen the management and make the program on tourism
region.

To certain extent, six factors and TII can show the ecological course of tourism activity on vegetation
environment objectively. However, as of this topic, if we depend only on these indices, there are many
shortages, such as some standards about the property of soil. Therefore it need to be studied how tourism
development is impacting on vegetation environment.

Key words:[Luya Mountain;tourism influencing index;evaluating indices’ analysis ;tourism management
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Table 1 Correlation analysis among tourism influencing factors
Ttem Rubbish  Heihgt u'nder l:jzdh:r:f: Tree stakes Sapling Meadow
number dead sticks thickness number number coverage
Heihgt under dead sticks 0. 367
Dead sticks and humus thickness —0. 544 * —0.426
Tree stakes number —0.253 —0.308 0. 404
Sapling number —0.213 —0.233 0.242 —0.013
Meadow coverage —0.602* " — 0. 5574 0.687** 0.189 0.428
Tourism influencing index 0. 744" * 0.669** —0.815** 0.470*  —0.508*  0.873**
n=20,/=18.,r=0.4438(p<C0.05) ,r=0. 5614 (p<C0. 01)
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Table 2 The class values of tourism influencing factors
Rubbish Heihgt under Dead sticks and Tree stakes Sapling Meadow
number dead sticks humus thickness number number coverage
(Num. ) (m) (cm) (Num. ) (Num. ) 9%
Standard ~ Value Standard Value Standard Value Standard Value Standard Value Standard Value
1~5 0.1 0~1.00 0.1 0~0.5 1.0 0 1.0 0 1.0 1~10 1.0
5~15 0.2 1.00~1.25 0.2 0.5~1.5 0.9 1~3 0.9 1~3 0.9 10~20 0.9
15~25 0.3 1.25~1.50 0.3 1.5~2.5 0.8 3~6 0.8 3~6 0.8 20~30 0.8
25~35 0.4 1.50~1.75 0.4 2.5~3.5 0.7 6~9 0.7 6~9 0.7 30~40 0.7
35~45 0.5 1.75~2.00 0.5 3.5~4.5 0.6 9~12 0.6 9~12 0.6 40~50 0.6
45~55 0.6 2.00~2.25 0.6 4.5~5.5 0.5 12~15 0.5 12~15 0.5 50~60 0.5
55~65 0.7 2.25~2.50 0.7 5.5~6.5 0.4 15~18 0.4 15~18 0.4 60~70 0.4
65~75 0.8 2.50~2.75 0.8 6.5~7.5 0.3 18~21 0.3 18~21 0.3 70~80 0.3
75~85 0.9 2.75~3.00 0.9 7.5~8.5 0.2 21~24 0.2 21~24 0.2 80~90 0.2
=>85 1.0 >3.00 1.0 >8.5 0.1 >24 0.1 >24 0.1 90~100 0.1
3 2 s s s s 4 o 2150m
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Table 3 Tourism influencing index of each plot in Luya Mountain
Damagi Infl Infl
Rubbish amasimeg Treading ‘n uence . nhuence Meadow Tourism
X branches X index of index of K i . i
Sample  influence . influence . situation influencing
index (C.) influence index (C)) picking tree woods index (C.) index (T11)
R ) in m
mdex index (Cy) mdextty stake out (C,) regeneration(Cy) aex mdex
1 0.1 0.4 0.5 0.9 0.9 0.4 3.2
2 0.1 0.3 0.4 1.0 1.0 0.6 3.4
3 0.1 0.6 0.3 0.8 0.8 0.3 2.9
4 0 0.4 0.4 0.5 1.0 0.1 2.4
5 1.0 0.9 0.9 0.9 1.0 1.0 5.7
6 0.2 0.3 0.8 0.6 1.0 0.9 3.8
7 0.3 0.2 0.5 0.8 0.9 0.4 3.1
8 0.6 1.0 0.9 1.0 1.0 1.0 5.5
9 0.1 0.6 0.6 0.9 0.4 0.4 3.0
10 0.1 0.6 0.6 0.9 0.3 0.3 2.8
11 0.5 0.1 0.5 0.9 0.1 0.2 2.3
12 0.1 0.4 0.1 0.8 0.3 0.1 1.8
13 0.2 0.4 0.3 0.6 0.7 0.3 2.5
14 0.2 0.5 0.6 0.6 0.3 0.7 2.9
15 0.1 0.4 0.4 0.6 0.4 0.1 2.0
16 0.5 0.5 0.8 0.7 0.8 0.7 4.0
17 0.1 0.3 0.2 0.7 0.8 0.2 2.3
18 0 0.4 0.1 0.3 0.7 0.3 1.8
19 0.5 0.5 0.8 0.9 0.7 0.3 3.7
20 0 0.3 0.8 0.8 0.8 0.3 3.0
<2.0 32.0~3.0 ,3.0~3.5 3 3.5~4.0
, >4.0 o
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Fig. 2 Chang trend of tourism influencing index
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Table 4 Correlation analysis among evaluation indices

. = Landscape Information index  Negative species
Level distance Sensitive level | . . .
importance value of diversity proportion
—0.590" *
Sensitive level °
, 0. 233 —0.518"
Landscape importance value
0.231 —0. 397 0.512*
Information index of diversity 7
. . . 0.115 0. 434 0. 069 0. 046
Negative species proportion
. . . . —0.423 0.586" " —0.577* " —0.721"* —0.209
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