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Abstract. Scenic ecotourism spots, as major attractors of tourists, boast great economic values and
development potentials. Many local governments have developed a series of tourism resources with the
aim to fully utilize resources and promote regional economy. However, the tourism development has
exerted negative environmental impacts on scenic ecotourism spots. Targeting Xixi Wetland Park,
Hangzhou, southeastern China’s Zhejiang Province, this paper explores the effects of tourism
development and tourist activities on the soil and water environments in scenic ecotourism spots, and
draws the following conclusions: The environment in the ecotourism scenic spot is influenced in varied
degrees by both tourism development and tourist activities; soil porosity can characterize how tourism
development and tourist activities affect the environment of scenic ecotourism spots; the impacts of
tourism development or tourist activities on scenic ecotourism spots can be demonstrated by the pH,
chemical oxygen demand (COD), total ammonia nitrogen (TAN) and turbidity of water bodies.
Keywords: ecotourism scenic spots, tourist resources, tourist activities, tourist development,
environmental impact

Introduction

The ecological environment should be fully protected, because it is the common
wealth of all humans (Movono et al., 2018). In China, the rapid development of
tourism has brought many problems to resource, environment and management. Many
local governments have developed a series of tourism resources with the aim to fully
utilize resources and promote regional economy. However, the tourism development
has exerted negative impacts on ecological environment, especially in scenic spots
(Olafsdottir and Runnstrom, 2009; Anctil and Blanc, 2016). According to incomplete
statistics, more than one-fourths of scenic ecotourism spots in China have been
damaged by tourism development, causing degradation of tourism resources and
weakening of ecological functions (Aryal et al., 2018). Tourism development has a
long-lasting impact on ecological environment. In fact, the ecological impact of a
development project persists throughout the construction process. The full-lifecycle
impact has been observed in many scenic ecotourism spots (lliev and Dejan, 2018).
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The ecological impacts of tourism development and tourist activities can be divided
into environmental impacts and non-polluting ecological impacts (Wu and Tsai, 2016).
Focusing on scenic ecotourism spots, the existing studies have mainly explored the
ecological impacts of tourism development from soil erosion degree, biodiversity
index, vegetation cover change rate, biomass loss, habitat function and water
environment quality, revealing that the continuous tourism development and tourist
activities have led to changes in ecological function (Ke, 2012; Lyon et al., 2017). In
environmental ecology, the environmental impact in scenic ecotourism spots is
relative to the ecological impact of tourism pollution, and the environment of scenic
ecotourism spots should be dominated by natural landscape, supplemented by
artificial tourism construction and development (Ingelmo and Abedin, 2013).
Targeting the Xixi Wetland Park in Hangzhou, southeastern China’s Zhejiang
Province, this paper investigates how tourism development and tourist activities affect
the soil and water environment in scenic ecotourism spots, and analyzes the factors
affecting the environment of the ecotourism scenic spot.

Methodology

Tourism development and tourist activities have concentrated impacts on the
ecotourism environment. The impacts can accumulate over time but the intensity is on
a gradual decline (Mbaiwa, 2011). For a species in the ecological environment, it will
actively adapt to the changes in its habitat induced by tourism development or tourist
activities; otherwise, the species will be naturally eliminated. If the species can
survive and reproduce in the new habitat, the original ecosystem will be changed
substantially (Sigurdardottir and Steinthorsson, 2018).

For tourism development and tourist activities, the impacts on scenic ecotourism
spots have three dimensions: intensity, frequency and duration. The ecological species
will not be severely damaged if all three dimensions are controlled within a reasonable
range (Saarinen and Lenao, 2014). The development of an ecological community is
dynamic, rather than instantaneous. The general process includes such four phases as
non-interference, co-interference, sharing and evolution. Any organism failing to
adapt to co-interference will be eliminated (Dillimono and Dickinson, 2015). The
factors in the ecosystem are mutually constrained, and a complete ecosystem must be
open and balanced.

To attract more tourists, the Xixi Wetland Park has developed many tourism
projects and conducted various tourist activities, which are bound to influence the
environment of the scenic spot. The park environment is dominated by water, soil and
vegetation. For simplicity, this paper attempts to disclose how tourism development
and tourist activities affect the soil environment and water environment, and identify
the factors affecting the environment of the ecotourism scenic spot. To test the soil
environment, several soil samples were collected from a sample plot and subjected to
measurements of pH, water content, porosity and heavy metal content. A total of ten
sampling points was arranged, and divided into mixed points and control points. Note
that each pair of mixed point and control point were from similar areas. To test the
water environment, several water samples were collected from ten sampling points,
and subjected to measurements of pH, chemical oxygen demand (COD), total
ammonia nitrogen (TAN) and turbidity. The test methods for Soil and water index test
methods are listed in Table 1.
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Table 1. Test methods for soil and water indices

Soil testing indicators Method Water testing indicators Method
PH Potential method PH Glass electrode method
Water content Drying method Chemical oxygen demand Dichromate method
Porosity Paraffin process Ammonia-nitrogen value Spectrophotometry
Heavy metal content Spectrophotometry Turbidity Spectrophotometry

Test Results
Impacts of tourism development and tourist activities on soil environment

The soil environment provides the species of scenic ecotourism spots with the venue
to exchange materials. The impacts of tourism development and tourist activities on the
soil environment is directly reflected by the the variation in the physical state of the soil
and the change of the species. The development intensity or activity scale is positively
correlated with the soil aggregation and compaction. On the development
intensity/activity scale of tourism, the ten sampling points can be ranked as No. 7 = No.
8 = No0.2 = No. 1> No.4 = No. 6= No. 5= No.10 = No. 9 = No. 3.

Figure 1 shows the change of water content of mixed samples and control samples at
different sampling points. It can be seen that the two types of samples had the same
trend of water content, but the trend was not consistent with the variation in
development intensity/activity scale. Thus, the water content variation cannot mirror the
environmental impacts of tourism development or tourist activities.
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Figure 1. The change of water content of mixed samples and control samples at different
sampling points

Figure 2 depicts the porosity changes of mixed samples and control samples at
different sampling points. Obviously, the soil is less compacted at a high porosity. The
results of porosity analysis show that the soil porosity followed the same trend with
development intensity/activity scale. In other words, the environmental impacts of
tourism development or tourist activities can be measured by soil porosity. In the
ecotourism scenic spot, the heavy metals in soil mainly come from the dusts discharged
from nearby factories, the solid wastes carried by tourists and the development of
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tourism facilities. Figure 3 presents the comprehensive pollution index (CPI) of heavy
metals at different sampling points. Except a few points, the heavy metal CPI exhibited
the same trend with soil porosity, indicating that tourism development and activities will
push up the heavy metal CPI in soil.
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Figure 2. The change of soil porosity of mixed samples and control samples at different
sampling points
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Figure 3. The heavy metal CPlIs at different sampling points

Impacts of tourism development and tourist activities on water environment

By observing the artificial lakes in Xixi Wetland Park, the water environment in the
park is found to be dead water, with no river channel to the external water bodies. The
water bodies in the park are mainly polluted by tourist toilets, catering, animal foods,
surface garbage, etc. On the development intensity/activity scale of tourism, the ten
sampling points can be ranked as No. 7 = No. 8 = No. 2 = No. 1 = No. 4 = No. 6 =
No. 5 = No. 10 = No. 9 = No. 3.

The pH, COD, TAN and turbidity measured at the different sampling points are
respectively displayed in Figures 4-7. As shown in these figures, the pH in lake water
remained basically the same across the park. The peak pH was measured at No. 10
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sampling point, which has the most intense tourist activities. This is attributable to the
alkaline wastes left by tourists. The pH at No. 4 sampling point was not consistent with
the development intensity/activity scale, which is probably the result of the acidic
substances discharged by surrounding enterprises or residential areas. Thus, the pH of
the water samples can reflect the degree of environmental impacts of tourism
development and tourist activities on the ecotourism scenic spot. Besides, the COD and
TAN variations could partially demonstrate how tourism development and tourist
activities affect the ecotourism scenic spot. However, the two indices may also change
due to non-tourism issues like animal wastes. In addition, the turbidity, an indicator of
sediments of water bodies, basically agreed with the development intensity/activity
scale in change law. To sum up, the impacts of tourism development or tourist activities
on scenic ecotourism spots can be demonstrated by the pH, COD, TAN and turbidity of
water bodies.
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Figure 4. The change of pH at different sampling points
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Figure 5. The change of COD at different sampling points
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Figure 6. The change of TAN at different sampling points
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Figure 7. The change of turbidity at different sampling points

Discussion
Influencing factors of the environment in scenic ecotourism spots

The change curve of tourist market in Xixi Wetland Park (Figure 8) shows that the
number of tourists to the park increases year by year, and peaks from May to August
each year. In this section, the author analyzed the tourism development and tourist
activities affect the soil and water conditions in the park, and discovered that the
environment in the ecotourism scenic spot is influenced in varied degrees by both
tourism development and tourist activities. Owing to tourism development and tourist
activities, the soil becomes less porous and more compacted. The soil hardness is
mostly affected by tourist activities and tourism construction projects. The changing soil
environment will suppress the animal diversity in the soil, and directly affect the plant
metabolism.
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The water environment has a great regulatory effect on the park. The turbidity
increase and pH change of the water bodies are the combined effect of the garbage left
by tourists, the distributions from tour boats and the discharge of various organic
matters and minerals. Figure 9 depicts the impacts of travel distance on the relative
coverage and the relative number of species. With the growth in travel distance, the
relative coverage of species increased annually at a decreasing rate, while the relative
number increased first and then decreased.
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Figure 8. The change of tourist market in Xixi Wetland Park
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Figure 9. Impacts of travel distance on relative coverage and relative number of species

Measures and suggestions on enhancing environmental protection

China has not issued any law on ecotourism. In fact, tourism development should be
regulated by effective legal means, so should the tourists in tourist activities. Any unit
or individual should abide by the planning of scenic ecotourism spots. None should
develop tourism projects arbitrarily in violation of regulations. Every ecotourism scenic
spot should establish a sound environmental monitoring system. As shown in Figure 10,
an effective environmental monitoring system for scenic ecotourism spots should cover
four aspects, including ecological environment (air, hydrology, soil and vegetation),
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tourist, rare species and forest resources. The monitor or monitoring department should
put forward relevant protection measures after rational evaluation and analysis.
Currently, the eco-tourism scenic spots should strengthen the monitoring and control of
the tourist activity environment, reasonably control the tourist inflow into the scenic
environment, and prevent the eco-tourism scenic spots from overloading and the
resulting impacts.
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Figure 10. An effective environmental monitoring system for ecological tourism scenic spots

Conclusions

Taking Xixi Wetland Park for example, this paper explores the effects of tourism
development and tourist activities on the soil and water environments in scenic
ecotourism spots. The main conclusions are as follows:

(1) The soil is less compacted at a high porosity. Soil porosity is the best indicator of
how tourism development and tourist activities affect the environment of scenic
ecotourism spots, followed by the heavy metal CPl. By contrast, the water content
variation in soil cannot demonstrate the impacts well.

(2) The impacts of tourism development or tourist activities on scenic ecotourism
spots can be demonstrated by the pH, COD, TAN and turbidity of water bodies.

(3) The environment in the ecotourism scenic spot is influenced in varied degrees by
both tourism development and tourist activities. With the growth in travel distance, the
relative coverage of species increased annually at a decreasing rate, while the relative
number increased first and then decreased.

(4) At present, there are few studies on ecological impact evaluation and impact
source evaluation of tourism development and activities on eco-tourism scenic spots,
and the qualitative and quantitative relationship between them is not clear, with the
evaluation indexes involved with each other. The mechanism between ecological impact
evaluation indicators and impact sources should be further studied.
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