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Abstracts—For the fixed tourist routes in the scenic spot, the longer the journey is, the slower the speed is,
and the easier the congestion is. This study is an exploratory study. In this paper, Yudaokou grassland forest
scenic area, a nature reserve crossed by national No.1 scenic road, is selected as the research object. Based
on the point- axis gradual diffusion theory, the mobile app is used to record the travel process of tourists on
the same tourist route in the same scenic area, so as to calculate the travel speed of tourists on different road
sections, and then predict the future congestion of the scenic area, the smaller the speed, the greater the
probability of congestion; the greater the speed, the less time, the smaller the probability of congestion.
Finally, the paper discusses the significance and theoretical contribution of the study on the two aspects of

tourists' moving behavior and moving mode in scenic spots.

1 Introduction

In the humanistic urban planning concept, it is
emphasized that the correct spatial planning should be to
adapt to and meet human needs !'?l. This concept returns
to the tourism spatial design and product planning, and
emphasizes that the main body of tourism activities
"tourists" as the basic starting point, and the production
and supply process of tourism products should introduce
the consideration and evaluation of tourists' behavior 341,
Kurt Lewin, an American social psychologist, expressed
the relationship between human and environment as a
function. He believed that behavior is determined by the
individual and his environment, i.e.B =f (P - E); where B
represents the individual's behavior, P represents an
individual's internal conditions and characteristics, and e
represents the individual's external environment. His
behavior model reveals the general law of human
behavior to some extent, that is, human behavior is the
product of interaction between individuals and their
environment B1. Tourism flow is the basis of tourism and
one of the core issues of tourism geography. The study of
tourism flow pattern is an important aspect of tourism
flow study. It is very important for us to study the flow
pattern of tourism to reveal the law of tourism flow,
understand the relationship between tourism destination
and tourism flow, guide the practice of tourism
development and implement the concept of sustainable
tourism development. Use mobile app to record the
tourists' moving track in the scenic spot, and record the
corresponding time interval. Mobile data based on
mobile users has the following characteristics: (1) mobile
location can collect real location and mobile data of
individuals, including time Multiple dimensions of space
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[61: (2) mobile data has higher quality and accuracy than
traditional mobile data, and the coverage of mobile signal
is wide, which greatly reduces the probability of no
signal phenomenon; (3) real-time mobile information of
individuals can be obtained based on mobile location [},
which supports the analysis of individual spatiotemporal
behavior trajectory; (4) mobile data is suitable for
mobility measurement and modeling, The
communication service system itself has certain mobile
computing and communication analysis capabilities,
which can reduce the information loss in the process of
behavioral data coding, and is suitable for large-scale
spatiotemporal data analysis ®l. Mobile data can
overcome many  shortcomings of  traditional
spatiotemporal data, and it is an important means to
acquire individual spatiotemporal behavior data in the
future. Under the premise of fixed time budget and
limited mobile capacity, the space reach scope of tourism
activities is limited. The space of tourism products and
services is not mobile, which directly affects the use and
evaluation of products and services ). Through the actual
spatial behavior characteristics and flow patterns of
tourists, the potential spatial behavior and flow patterns
of tourists are predicted. Based on the needs of tourists,
the matching between supply and demand is realized, so
as to optimize the tourism experience of tourists.

The nature reserve refers to the land, land water area
or sea area where the representative natural ecosystem,
the natural concentrated distribution of rare and
endangered wild animal and plant species, and the natural
relics with special significance are located, and the area
for special protection and management is designated
according to law.

Nature reserves are a general term. In fact, there are
many types of nature reserves due to different purposes,
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requirements and conditions. According to the main
objects of protection, the nature reserves can be divided
into three categories: ecosystem type, biological species
and natural heritage; according to the nature of the nature
of the nature of the nature reserves, the nature reserves
can be divided into four categories: scientific research
reserves, national parks (i.e. scenic spots), management
areas and resource management reserves. Different from
urban planning, there is less room for transformation in
the specific space area of tourism product planning, such
as World Heritage level tourism resources or nature
reserves. Therefore, the traditional methods of tourism
product planning focus on the evaluation, analysis and
utilization of tourism resources from the very beginning.
The process of production and supply of tourism
products is actually the process of transformation and
utilization of tourism space-time environment. No matter
how small the transformation space of tourism product
planning space is, it is against the people-oriented
planning idea to ignore or desalinate "tourists" as the
main body of tourism activities in this process %,

Taking the nature reserve as the research object, this
paper uses the recording function of mobile app to
calculate the travel mode and speed of tourists, and
predict the future congestion of the scenic spot, so as to
provide a scientific basis for the road planning of the
scenic spot.

2 Theoretical basis

2.1 point -axis gradual diffusion theory

"Point axis" gradual diffusion theory is a complete theory
put forward in 1984 by Lu Da Dao, a famous economic
geographer in China, based on the central place theory,
spatial diffusion theory and growth pole theory.

The "point" refers to the tourism node, including
tourist attractions such as tourist attractions, tourist hotels
and other tourist reception facilities, central towns at all
levels of tourism and other tourism entities. Tourism
node is not only the gathering point of all levels of
tourism regions, but also the tourism center that drives
the development of regional tourism. "Axis" is mainly
composed of trunk lines and channels at all levels, such
as traffic trunk lines, etc., which drives the circulation
and flow of various resources such as information flow
and material flow, realizes the effective circulation of
various resources and the rational allocation of resources,
and has strong economic attraction and cohesion for the
nearby areas. The core of the theory is the summary of
the theoretical model of "the best structure and the best
development" of the region'!l.

2.2 point -axis distribution of Yudaokou

grassland forest scenic spot

As shown in Figure 1, in the road network of Yudaokou
grassland forest scenic spot, the big circle points
represent the core attraction, the small circle points
represent the auxiliary facilities, and the curve represents
the traffic route of the tourism passing through the scenic

spot and connecting each core scenic spot and auxiliary
facilities. According to the point axis theory, large and
small dots represent "points" in the road network system
of scenic spots, and the connected route is "axis".

loop line

i/
poiﬁt trunk line

Figuerl. Point -axis distribution map of Yudaokou
National Forest Park

3 Research design

3.1 research question

Taking Yudaokou grassland forest scenic spot as the
research object, this paper uses the recording function of
mobile app to calculate the travel mode and speed of
tourists, the actual spatial behavior characteristics and
flow mode of tourists, predict the potential spatial
behavior and flow mode of tourists, realize the matching
of supply and demand, optimize the layout of scenic
spots and improve the tourism of tourists based on the
needs of tourists experience.

3.2 Research hypothesis

1) The lower the speed, the more likely the
congestion will occur: When the axis is fixed and the
distance is the same, compare the speed of volunteers at
points Al, A2, A3 and A4. If the speed of each point is
smaller, it is easier to release congestion at the change
point

2) The longer the time is, the more likely the
congestion will occur: When the axis is fixed and the
speed is equivalent, compare the time when volunteers
arrive at points Al, A2, A3 and A4. If the time is longer
when they arrive at a certain point, the easier the
congestion will be released at the change point.

3.3 Research methods
This study intends to use case study method and
statistical analysis method of action research.

3.3.1 Exploratory research

3.3.1.1. method 1: calculation based on speed:

Select the Yudaokou grassland forest scenic spot of the
nature reserve for the experiment, and select volunteers
with comparable physical strength, let them hold mobile
phones with positioning function app, turn on the
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positioning to record their position and action track, and
ensure that they do not deviate from the route, as shown
in Figure 2.

Select points along the scenic spot with the same
distance, assuming Al, A2, A3, A4 An where the
distance between two adjacent points is equal and S; at
the same time, turn on the mobile phone timer, and
assume that when each point is reached, the time is T1,
T2, T3, T4 TN is shown in Figure 2.

Calculate the speed of two adjacent points, for
example, the average speed from point a to point Al is s/
t2-t1. The average velocity from A2 to A3 is s/ t3-t1.

3.3.1.2. calculation based on time proportion:

Select the Yudaokou grassland forest scenic spot of the
nature reserve for the experiment, and select volunteers
with comparable physical strength, let them hold mobile
phones with positioning function app, turn on the
positioning to record their position and action track, and
ensure that they do not deviate from the route, as shown
in Figure 3.

Select points along the scenic spot with the same
distance, assuming Al, A2, A3, A4 An if the distance
between two adjacent points is equal, the proportion of
the distance between two adjacent points to the total
distance is 1 / n-1; at the same time, turn on the mobile
phone timer, and assume that when each point is reached,
the time is T1, T2, T3, T4 TN is shown in Figure 3.

Calculate the proportion of time taken by two
adjacent points to the total time. For example, the
proportion of time taken by two points a and B to the
total time is t2-t1 / t4-t1, and the time taken by two points
B and C is t3-t2 / t4-tl. The larger the calculated
increment is, the greater the probability of congestion in
this section will be, and it should be improved in time.

3.3.2 validation study

Exploratory research is based on the point axis
distribution of scenic spots, select fixed axis direction
and points on the axis to test, in order to verify its
feasibility, put forward a confirmatory research.

3.3.2.1 methods 2: calculation based on time:

In two teams, select several groups of volunteers, mobile
phones with positioning function app, make them enter
from Al port and come out from A4 port, open
positioning to record their position and action track, and
ensure that they do not deviate from the route. Volunteers
can move freely on the internal point axis. At the end of
the experiment, the collected tracks of volunteers were
observed and analyzed.

3.3.2.2 Research hypothesis:

Suppose that one of the two groups of volunteers in
several groups is a and B respectively, the following
assumptions can be made:

If a and B stay at a certain point for more than 30
minutes and keep close to each other, and keep the
distance within 5 meters, congestion will occur at that
point;

If a and B stay at a certain point for more than 30
minutes, but the distance is long and close, and the
distance always fluctuates in the range of 5-15 meters,
then there is a resource point at this point, where tourists
punch in here;

If a and B stay at a certain point for more than 30
minutes, a will always keep b fluctuating in the range of
5-15 meters, while B is still, then there is a service
facility point at the changed point, such as public toilets,
where B will receive services.

Compare the research hypothesis of exploratory
research with that of confirmatory research, stack on the
point axis distribution map of the scenic spot, screen the
points with high stacking degree, (newly discovered
points), draw the congestion map of the scenic spot, and
grasp the overall flow pattern of tourists in the scenic
spot.
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tourism town
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Figure 2. Speed based research diagram

scenic spots
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tourism town tourjfm town
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Figure 3. Time based research diagram
4 suggestions and Countermeasures

4.1 guidance and navigation

Tourists are mainly engaged in tourism activities to relax
their mood and have leisure and entertainment. Therefore,
they have poor initiative in obtaining information on the
way to travel. This is that before tourists enter the scenic
area, the scenic area should remind them to use mobile
phone navigation on the guidance system to check the
road conditions in front of them in real time. For example,
this function can be realized by the mobile navigation
app gothenko map. It is seriously blocked in red, slow
driving in yellow, road construction in gray and smooth
road in green. During the peak season of tourism, the
traffic situation of the scenic spot can be predicted in real
time through the electronic large screen at the
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intersection with branch lines, and no tourists can provide
alternative routes.

4.2 online ticket sales

Based on the scientific assessment of the capacity of the
scenic spot, the online ticket pre-sale method can be
adopted. In addition, the online ticket sale method can be
adopted according to the Gongwangfu scenic spot in
Beijing. According to the number of tickets already sold,
the number of tourists entering the scenic spot can be
controlled.

4.3 construction of tourism

network

transportation

According to the previous road congestion situation,
select the key blocked road sections, and establish
branches around the blocked road sections that diverge
from the main line, open the traffic capillaries, create a
closed-loop traffic network structure, and prevent the
scenic area from blocking.

4.4 opening by time division

According to the flow monitoring data of tourists in
different time periods and different areas, the time-
sharing and district opening is implemented. For places
where people gather easily, visitors should be arranged to
enter the park in an interval way. In the entrance and exit
of the scenic spot, important tourist spots and other
places where people are likely to gather, management
personnel shall be provided to strengthen the order
management of tourists, so as to optimize the setting of
tourist routes.

5 Summary and discussion

This paper takes Yudaokou grassland forest scenic spot
as the research object, and uses the recording function of
mobile app to calculate the traveling mode and speed of
tourists, forecast the future congestion situation of the
scenic spot: when the distance is certain, the less time
and the greater speed, the less likely it is to be congested.
On the contrary, it provides a scientific basis for the road
planning of the scenic spot. But in this study, there are

many shortcomings, some variables will affect the results.

For example, due to the small number of people in the
selected scenic spot, the speed of each road section is the
same, and the correct result cannot be obtained. In the
future, more complex mathematical models can be used
to consider the impact of various factors on the
congestion of scenic spots; different case sites can also be
selected to increase the universality of the experiment;
volunteers can be selected for empirical research, and
then the results of comparative and exploratory research
can be compared, and the research design can be
improved according to the results.
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