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A study on the threshold and the tendency in Zhangjiajie tourist
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Abstract: Wulingyuan was a National Key Scenic Zone, It is also a National Geological Park,and a World
Natural Heritage Site. With the development of Wuingyuan’s tourist industry, the ecological environment
quality of scenic zones began to deteriorate yearly. And this attracted the attention of the World Heritage
Spot Committee of UNESCO. The main ecological environmental problems in Wulingyuan core scenic

spots are: The atmospheric environment quality becomes worsens yearly . The water quality in Jinbian

(30200040) ; ( ) (96-920-37-01)
:2002-01-02; :2002-11-20
(1965~), s s s s N . E-mail;
quan-hua@163. com

Foundation item: National Natural Science Foundation of China (No. 30200040) ; National Key Science and Technology
Item (tackle key problem) Plan Subject (No. 96-920-37-01)

Received date:2002-01-02; Accepted date:2002-11-20

Biography : QUAN Hua, Ph. D. candidate, Associate professor, engaged in ecotourism and tourism planning. E-mail ;

quan-hua@163. com



5 : 939

Stream has evidently been deteriorated. The variety of living things has been threatened. The process of
the urbanization and commercialization as well as industrialization has been speeded up. Having done some
field monitoring and overall analysis of the trend of environment in Wulingyuan, we found that the
influence of accommodating facilities on the environment is greater than that of the other amusement
facilities. So the major influential factor of Wulingyuan tourist ecological environment is the influence of
accommodating facilities on environment. The great changes in the variation of the water quality
monitoring value in scenic spots have taken place. That means the water body is the most fragile
environmental factor in the ecological environment of the scenic spots. Due to the increasing number of
tourists year after year, the deteriorative trend of ecological environment has appeared. As we know from
the following analysis :

(1) The renovation of the scenic spots environment often fail to focus on the accommodating facilities

even though they are not located within the scenic spot, yet still in the upstream area.

(2) The fragile ecological environment factor the changeable curves of water body environment
quality are similar with the increasing curves of the accommodated tourists. The former is left far behind
the latter.

(3) The sympton of the water deterioration can be seen from the fact that blue algae, and green
algae, the phosphate has surpassed the standard. They are the causes of the deterioration of the water
quality in the scenic spots.

(4) The scope of accommodating facilities in the upstream area has surpassed its ecological threshold,
and the excessive use of phosphate in detergents has led to the total phosphate’s surpassing the standard.

(5) Because of the different number of residents and services, different seasons, areas, so different
drainage processing methods should be used.

A threshold model for the most fragile environment factor is built into this paper. From the
calculation we recommend that: On condition of no surpassing the set water standard in Wulingyuan——
the most fragile environment factor, that is the total phosphate content <C0.02mg/L.—— the ecological
threshold of the tourist environment in the upstream of scenic spots. The number of tourists be as
follows: Spring 1186 persons can stay overnight in the upstream of scenic spots s Summer 3057, Autumn
545, Winter 333.. Different types of scenic zones, the fragile ecological environment factors are different
from each other. If we follow the same process as this paper recommends, we can calculate the threshold
of other scenic zones in country.

Key words : Wulingyuan; environment process; threshold model
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Table 1 The monitoring number value of the air pollution in Wulingyuan scenic spot from 1984~1997

Measure spot

Luoguta where hotels concentrated in

Huangshizhai where tourism concentrated in

Index NOx SO, TSP NOx SO, TSP
Appraise standard 0. 05 0.12 0. 05 0. 05 0.12 0. 05
1984 0. 029 0.252 0. 004 0. 000 — 0. 000
1988 0.017 0. 055 0.010 0. 007 0.030 0. 006
1991 0.093 0.196 0. 044 0. 003 0. 036 0.017
1994 0.141 0.202 0. 004 0.002 0.036 0.036
1995 0. 344 0.203 0. 020 0.021 0. 066 0.003
1996 0.171 0. 066 0.012 0.026 0. 049 0. 005
1997 0.202 0. 201 0.015 0.023 0.145 0. 004
, 2000 168 , 100 .
(BOD;) 94. 5 kg, 63kg, ,BOD;
9.45X10'm*/d, 3.4X10'"~8.6X10"' m*, 0.1X
10'm*@, s o
. B
s s s
N s s N s
s ,8 s o s
s s . 1991 s
s . . . 1992 s
s . 20 90 s

,2000
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2.5 mg/L, 1984 0. 000mg/1., 2000 0.005 mg/L , I
. 2000 . . . . .
0.012,0.017,0.014mg/L, I (0. 02mg/L.), 2000
0. 0028~ 0. 048mg /L \ I . .
0.063mg/L., 73%. ) ( 3),
. . .2000 . 100% .

2

Table 2 The change of the water quality in Wulingyuan scenic spot

Measure spot 1984 1986 1991 1993 1994 1997 1998 1999 2000
P(mg/L)  0.000 0.016  0.00  0.009 0.004 1.53 2.00 1.08 3.10
Z(mg/L)  0.000  0.00 0.00  0.003 0.003  0.62 1. 64 0.92 2.35

@ (mg/L) 0.001  0.00 0. 00 0. 04 1.42 1.10 2.83

(D The sum of the indices in LLaomowan, 2) The sum

of the indices in Zicaotan, @) The sum of the indices in

Shuiraosimen
3 3
s Table 3 The comparison of current situation to its
N , background about the environment in Wulingyuan
, . scenic spot
, , 1984 2000
Item @
° ’ SO, (mg/L) 0. 000 0. 004
’ ’ TSP (mg/L) 0.010 0.052
’ pH 7.10 7.53
(8l DO (mg/L) 6.9 81.5
N NO,-N (mg/L) 0. 000 0. 005
1998 ) . P(mg/L) 0.012 0. 037
Rigidity 1. 44 57.7
’ o As (mg/L) 0. 000 0. 004
’ (DThe average of the index in 1984, @ The average of
’ § " the index in 2000
' ’ 4 2000
’ Table 4 The phosphate content mg/L and its
° ’ attenuation coefficient in Wulinyuan streams
s N °
’ c c /\ttenvue'ition
o The average Laomowan  Zicao tan coefficient
in different K, =(Cit1—Ci/
° season (Xip1—XD
Spring 0. 252 0.163 3.47X107°
’ Summer 0.542 0. 337 7.995X10°°
N Autumn 0.571 0.463 4.21X10°°
x Winter 0. 054 0. 038 6.24X10°°
W= (Cy = COQ+ K FC\Q D X860 X.—3424
W (kg/d) , Distance from drain spot
s ;Cwn
(mg/L);C, (mg/L); X (m), Q (m*);
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U (m/s); K N
N ( 4), .
’ I B C\<O O2mg/L
. P=56.7¢g . ,
s R=0.37%, s Lo=1123,
L=W/P-R—L,={(Cy—CHQ+ K %CNQWP “R— L, ©)
1 2 (2), 50m? R
w ( 5,
5

Table 5 The dynamic threshold of phosphate content near Laomowan in Jingbian steam and the most carrying capacity

for tourist lodgings

3
! 2 Attenuation
.. W) The most
Spot 3 coefficient .
Season Ttem Reference Spot 1 Spot 2 o . § Taotal P carrying
. Shuirao- K;=(Ciy1—C)/ ;
spot Laomowan Zicaotan . (mg/d) capacity for
simen (Xiv1— XD ,
hotel (m?)
Co(mg/L) 0.019 0.014 0.312 0.023
. U (m/s) 0. 609 0. 481 0. 47 0. 356 3.47X107° 484.5 29650
Spring )
Q (m?) 23572 66737 71352 88434
Co(mg/L) 0.013 0.012 0. 354 0.208
. U (m/s) 0.764 0.653 0. 586 0.767 7.995x10°° 877.01 76425
Summer )
Q (m*) 35327 86747 90173 98354
Co(mg/L) 0.021 0.016 0.563 0.312
U (m/s) 0.483 0. 369 0.282 0. 206 4.21X107° 350 13625
Autumn )
Q (m*) 21747 58725 62414 83193
Co(mg/L) 0.017 0.015 0. 042 0.052
X U (m/s) 0. 464 0. 357 0. 275 0. 247 6.24X10°6 305. 35 8325
Winter
Q (m3) 19872 57613 59115 81337
b 9 b
29650m?*, s 305. 35mg/d, 8325m*,
89625m?, o
“ ”
b ’
1) 1) ° i) 91 kmz
, 3330 e,
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