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Abstract 
The sudden epidemic has affected all walks of life in the national economy, and the highly 
market-oriented tourism industry is one of the industries with the largest revenue 
reduction. With the effective control of the epidemic, the introduction of relevant policy 
support by the state and the active self-rescue of the industry, the tourism industry has 
begun to thaw and entered the post-epidemic development stage. However, how to 
transform this tourism crisis into transformative innovation and guide the rapid 
recovery of the tourism industry after the epidemic is a major issue worth considering. 
Throughout the existing research, most of them focus on the estimation of crisis impact 
loss, the measurement of crisis impact scale and degree, and crisis management 
response, but they ignore the most intuitive tourism flow characteristics of tourism 
activities. At the same time, under the influence of the epidemic, ecotourism, which is an 
important starting point for the development of tourism in Sichuan Province, has 
become the focus of tourists' attention. Therefore, based on the research on the digital 
footprint of tourists in Nanchong City, this paper selects the geographical distribution 
characteristics, node characteristics and network characteristics to analyze the changes 
of ecotourism flow in Sichuan Province before and after the epidemic, and discusses the 
future development trend of ecotourism. Suggested countermeasures for node 
optimization and network optimization. 

Keywords 
Normalization of the Epidemic; Smart Tourism; Impact Research. 

1. Introduction 

Tourism is characterized by people's off-site activities, and tourism flows can better 
demonstrate the impact of crises such as COVID-19 on tourism. Tourism flow is the most 
obvious basic feature of tourism activities, although it is difficult for the quantity and spatial 
distribution of tourism resources to change greatly due to crisis events. However, crisis events 
will have a significant impact on tourists' perception, tourism motivation, and the image of 
tourism destinations, which will change the accessibility, utilization, and attention of tourism 
resources. These changes will directly affect the tourism flow. The research on temporal and 
spatial changes has attracted the attention of the academic community, and many achievements 
have gradually emerged. On the spatial scale, existing studies have achieved full coverage of 
different research spatial scales from point to face, including ecotourism destinations, cities, 
and the whole country, but the research methods have always been qualitative research. 
Quantitative methods such as bottom trend lines are constantly being used. However, these 
studies seldom analyze the spatial changes of regional tourism flows under the influence of 
crisis events, especially the differences in the influence of different scenic spots within the 
region and the empirical studies on changes in the strength of the relationship are rare. 
The new crown pneumonia has opened a "window of opportunity" for ecotourism. Due to the 
epidemic situation, policies are more promoting the implementation of safe social distancing, 
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such as off-peak travel, avoiding or reducing long-distance travel, reducing social contact, 
avoiding crowded places, etc., which makes tourists prefer hiking and outdoor activities. And 
nature tourism activities, nature tourism is the most preferred type of tourism for tourists after 
the epidemic, and tourists pay more attention to ecological and healthy tourism. In the post-
epidemic era, "short-to-medium distance + low-density" has become the first choice for tourists 
after the epidemic, "nature-friendly + health-conscious" has become a mainstream travel 
experience, and the demand for eco-tourism is soaring. At present, the global new crown 
pneumonia epidemic is still raging, and domestic tourism has begun to gradually recover. The 
epidemic control situation in different regions is different. The impact of new crown pneumonia 
on ecotourism flow is uneven in space and time. 
In view of this situation, Nanchong City is selected as the research object, which represents the 
tourism area with a large difference in tourism popularity before and after the epidemic. It is 
more scientific to quantify the impact of the new crown pneumonia epidemic on ecotourism 
flow by analyzing and comparing the changes in tourism flow during the same time period 
before and after the epidemic. Reasonable. In view of this, the study is based on online travel 
notes and online itinerary data to describe the impact of the new crown pneumonia epidemic 
on the geographical distribution, node characteristics and network characteristics of 
ecotourism flow in Nanchong City, and to explore the changing laws of regional ecotourism flow 
under the influence of the epidemic, in order to provide scientific guidance and optimization. 
Provide reference for the development space of ecotourism after the epidemic and actively and 
effectively respond to the impact of the epidemic on ecotourism. 

2. Research Progress and Theoretical Basis 

2.1. Related Concepts 
2.1.1. Tourism Crisis 
The definition of tourism crisis in the academic circle has not formed a unified definition, and 
there are many studies on understanding and expounding the tourism crisis from the 
perspectives of tourism destinations, tourists and tourism. Crisis events can damage a 
destination's image through negative impacts on tourists' perceptions of a destination, or cause 
a downturn in the tourism economy by reducing visitor numbers and spending, disrupting the 
continuity of tourism business operations. This definition has been recognized by many 
scholars, but some scholars equate the tourism crisis with the tourism events that cause the 
tourism crisis. In order to solve this doubt, some scholars propose to distinguish the tourism 
crisis in detail. They believe that the tourism crisis is caused by a certain behavioral error within 
the tourism industry. Domestic scholars Zhang Jian (2004) and Dou Kailong (2014) combined 
the above viewpoints and believed that tourism crisis is an unexpected emergency or 
phenomenon that has caused damage to tourism destinations, tourism, and tourists. But no 
matter what the definition, the unanticipated and damaging nature of tourism crises are 
highlighted as important features. Therefore, this article defines events such as the COVID-19 
outbreak that are unpredictable and cause significant damage and harm to the tourism industry 
as a tourism crisis. 
2.1.2. Eco-tourism 
In 1983, the International Union for Conservation of Nature (IUCN) first proposed that 
ecotourism is a tourism activity that takes the natural ecological environment as the tourism 
object and does not cause damage to the natural environment. On this basis, the International 
Ecotourism Association emphasizes that ecotourism has the dual responsibility of protecting 
the natural environment and maintaining the lives of local people. Due to the differences in the 
level of concept expression, scope, starting point and goal, more than 200 concepts have 
emerged at home and abroad, such as the theory of primitive wilderness, the theory of 
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conservation centers, the theory of residents' interests, the theory of returning to nature, and 
the theory of responsibility, and the boundaries of ecotourism are blurred. But in general, 
ecotourism contains three core connotations of nature, education and sustainability. Among 
them, the natural attributes of ecotourism are the most important, and the educational nature 
and sustainability are difficult to obtain from online texts. Therefore, the ecotourism mentioned 
in this paper is whether to carry out tourism activities based on natural scenery in natural areas. 
2.1.3. Tourist Flow 
Tourism flow is an important field of tourism research. In general, tourism flow refers to the 
one-way tourist flow from tourists from tourist sources to tourist destinations. In fact, the flow 
of tourism involves various aspects. The above definition does not cover the whole process of 
tourism. Therefore, domestic scholar Tang Shuntie (1998) proposed to establish a 
comprehensive tourism flow system of tourism information flow, tourism energy flow, tourism 
logistics, and tourism passenger flow. . The definitions of tourism flow are relatively rich, but 
they are generally attributed to the above two. There is a gap between the two definitions in 
terms of the breadth of research. However, the current research and application are mostly 
based on the flow relationship of tourists. The tourism flow studied in this paper also belongs 
to the flow between tourist destinations with tourists as the main body. 

2.2. Theoretical Basis 
2.2.1. Tourism Flow Spatial Model Theory 
Many scholars have constructed tourism models based on various characteristics of tourism 
flow. On this basis, Zhang Jie and other scholars have summarized the theories involved in the 
spatial model of tourism flow, including core edge theory, circle structure theory and spatial 
diffusion theory? Among them, the circle theory was first proposed by Thunen (1826), which 
constructed concentric circle layers with continuous transition of agriculture and forestry from 
the inside to the outside with the city as the center. This theory is also consistent with the law 
of distance decay in geography. The farther the distance is, the smaller the tourist flow and the 
lower the cost. The core-edge theory is the study of the core-edge of a single area to explore the 
relationship between the core and the core, the core and the edge, the edge and the edge, and 
the edge and the edge. Among them, Friedman (1996) applied it to the research on the process 
of urban spatial diffusion, which is the most representative. This research mainly uses the 
above two theories to distribute the hierarchical division of tourism nodes and the analysis of 
core edges, and explore the nodes and network structure characteristics of tourism flow. 
2.2.2. Social Network Theory 
Social network theory is widely used in sociology, psychology, anthropology, statistics and 
other disciplines, and is an important research theory. The theory was originally used to study 
simple social relations between various rural tribes, and it was only in the 1990s that it was 
introduced to the field of tourism. In social network theory, the evaluation of social network 
structure involves a variety of indicators, of which the centrality indicator is the most widely 
used. Although centrality indicators can effectively measure the concentration and dispersion 
of tourism flows, scholars are generally limited to the analysis of these centrality measures, 
while ignoring the indicators that reflect the structural holes in the tourism flow network and 
the overall pattern of tourism flows. Inhomogeneity is more difficult to manifest. Therefore, 
combining geographical distribution, node characteristics and network characteristics, this 
paper can provide a broader perspective for tourism flow research. 
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3. Analysis of Eco-tourism Flow Indicators in Nanchong City under the 
Influence of the Epidemic 

Combined with previous literature research, this study uses online travel notes and itineraries 
as the data basis, and summarizes the ecological tourism flow index model in Nanchong City 
from the perspectives of geographical distribution characteristics and network characteristics, 
as shown in Figure 1. 
 

 
Figure 1. Ecological tourism flow indicators 

3.1. Geographic Concentration Index Analysis 
One of the spatial characteristics of tourism flow is the concentration of tourism flow. Using the 
geographic concentration index to calculate the spatial distribution of tourism flow, it is found 
that the ecological tourism flow in Nanchong City is uneven in spatial distribution, showing a 
strong agglomeration trend. The tourism flow is mainly concentrated in the urban area of 
Nanchong and Langzhong. nice area. Comparing the geographical concentration index of 
tourism flow before and after the epidemic, it can be found that the geographical concentration 
index of tourism flow after the epidemic dropped from 30.2 to 27.6, indicating that after the 
epidemic, the concentration trend of eco-tourism flow in Nanchong City has weakened, and the 
tourism flow has become more scattered. Before the epidemic, tourists' eyes stayed on 
traditional hot spots such as Langzhong and Yilong for eco-tourism. However, with the 
outbreak of the epidemic, the level of visitation has become an important factor for tourists to 
consider when choosing a travel destination. In contrast, in the post-epidemic era, people prefer 
ecotourism destinations with better ecological environments and fewer people. 

3.2. Hot Spot Analysis 
The overall spatial pattern of ecotourism flow in Nanchong City is uneven in cold and heat. The 
new crown epidemic has caused a significant change in the pattern of hot and cold spots, and 
the cold spots have shifted. The spatial distribution of ecotourism flow in Nanchong City was 
analyzed by ArcGIS software, and the Z value was divided into 4 categories by using the Jenks 
optimal natural fracture method. The higher the value, the higher the heat. Before the new 
crown epidemic, the ecotourism flow of Nanchong City was mainly concentrated in the urban 
area, and Langzhong, Yilong and other places were the hot spots of tourism flow. 
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3.3. Flow Frequency 
The frequent flow reflects the linkage between ecotourism destinations. Based on ArcGIS 
software, the strength of tourism flow connection between ecotourism places is divided into 
four levels, and the spatial flow pattern of tourism flow in Nanchong is drawn. The ecological 
tourism flow in Nanchong City presents a flow pattern of "strong in the northwest and weak in 
the southeast", and there are significant differences in the connection strength of tourism flow. 
Under the influence of the epidemic, the spatial connection of tourism flows in Nanchong City 
has generally weakened, and the average connection strength has decreased from 7.07 to 6.27. 
Before the epidemic, the major flows of Nanchong City were mainly concentrated between the 
urban area, Langzhong and Yilong, forming the "Golden Triangle" of tourism in Nanchong City. 
After the epidemic, the overall tourism flow in Nanchong City has been significantly reduced, 
and the structure of the "Golden Triangle" has begun to blur. In general, the connection strength 
of tourism flow in the geographically adjacent scenic spots in the northwest of Nanchong City 
has weakened, and the spatial flow pattern of tourism flow has changed after the epidemic. 

3.4. Travel Situation before and after the Epidemic 
From the point of view of the number of travel notes and travel time, the overall trend shows 
an upward trend and then a downward trend. Except for the September-December travel rate 
after the epidemic, which was higher than before the epidemic, all other time points were lower 
than before the epidemic. In 2019 before the epidemic, there was a rapid upward trend from 
January to August, there was a small peak in August, and then it began to decline. Affected by 
the epidemic, there were no travel notes in February 2020. After that, the travel rate began to 
rise, and there was a small peak for travel in October. In general, due to the impact of the 
epidemic, the annual travel rate decreased by 32%, the travel peak period was shifted later, and 
the flow of people during travel months was more even. 
 

 
Figure 2. Tourist Volumn before and after COVID-19 

 
According to the joint search index of the PC + mobile terminal of the entry "Hunan Tourism" 
on the Baidu Index official website, the number of related searches before the epidemic is 
almost higher than that after the epidemic. After the epidemic, in October 2020, there was the 
highest search peak in two years, which is basically consistent with the characteristics of the 
data samples. In February 2020, although there were no travel records, Baidu's search volume 
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was still quite large, indicating that tourists' motivation to travel still exists even if they are 
isolated at home. 

4. Development Trend and Countermeasures of Ecotourism Flow in 
Nanchong under the Influence of Epidemic Situation 

The new crown pneumonia epidemic is both an unprecedented crisis and an important 
opportunity for transformation for the tourism industry. How to deal with the crisis is the key 
to the scope and size of the crisis. At present, the development of Nanchong's eco-tourism 
industry has reached a certain scale, and a multi-type eco-tourism scenic spot (spot) system 
has been built. The eco-tourism market has a good development trend, and tourism products 
are gradually being transformed and upgraded. However, under the influence of the epidemic, 
changes in the geographical distribution, node functions and network structure of ecotourism 
flows in Nanchong City have also highlighted the future development trend of ecotourism in 
Nanchong City. Therefore, it is necessary to re-examine the tourism development model of 
Nanchong City from the three aspects of the spatial distribution, node function and network 
structure of ecological tourism flow in Nanchong City, taking the epidemic situation as an 
opportunity, and think about how to improve the quality and efficiency of tourism, and promote 
the high-quality development of tourism. 
By sorting out the foundation and problems of ecotourism development in Nanchong City, 
combined with the geographical distribution, node characteristics, changes in network 
structure and future development trend of ecotourism flow in Nanchong City under the 
influence of the epidemic, this paper puts forward the following countermeasures and 
suggestions, in order to prevent the epidemic The restoration of tourism in Nanchong City and 
the optimization of ecological tourism space layout provide reference and reference. 
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