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Abstract: The accessibility of mountain tourist attractions is a prerequisite to enhancing the attrac-
tiveness of tourist attractions and driving the well-being of local residential areas, which increases
people’s prosperity and the sustainable development of tourist attractions, and achieves the UN’s Sus-
tainable Development Goals (SDGs). This paper focuses on the accessibility of typical mountainous
areas in the Qinghai–Tibet Plateau, and uses the cost distance and OD distance methods under the
guidance of core-edge theory to explore the changes of accessibility of traffic nodes, tourist attractions,
and residents with the future enrichment of the traffic road network. The results show that: (1) The
change in accessibility will highlight the location advantages of some tourist attractions, which can be
prioritized in the context of similar tourist attractions; (2) Regional accessibility improvements require
a combination of traffic modes to maximize impact; (3) Residents of different multi-core circles could
choose various industrial development patterns based on the accessibility of tourist attractions and
residential areas; (4) Group development according to the spatial location and accessibility of tourist
attractions can facilitate the virtuous drive among tourist attractions, which achieves the goal of
integrated tourism.

Keywords: accessibility; tourist attractions; Nyingchi; multi-core circle; tourism; SDGs

1. Introduction

The Qinghai–Tibet Plateau is the third pole of the world, a global climate regulator
with the highest altitude, an important source of water in the world called the Asian
Water Tower, and the gene pool of species because of the hub of the evolution of modern
species diversity. Due to its important role in global geography, ecology, and biology,
human production activities on its surface should pay special attention toward ecological
protection and sustainable development to downgrade the negative impact [1]. However,
based on authorized statistics, many factors hinder the protection of the local ecological
environment, such as its undeveloped way of life and production and fragile ecological
environment. Therefore, a correct and reasonable way of life and production and ecological
protection of the Qinghai–Tibet Plateau represent the common aspirations and well-being
of all mankind, as well as an urgent need at present. Because of the unique and fantastic
natural landscape in Tibet, the development of tourism is the way to solve the economic
development and nature conservation in Tibet, which can properly and positively cope
with the human–land relationship and solve the problems of protection and sustainable
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development [2–4]. There is a binary and three-way interaction between life and production,
and ecology, including the factors of traffic, eco-economy, and resident. Among them, traffic
accessibility is a prerequisite. With the improvement of the traffic network, the development
of the eco-economy and residents’ poverty alleviation and prosperity can be promoted to
realize the coupling and coordinated development [5].

Academic research on traffic and tourism mainly focuses on the co-directional coupling
relationship between traffic accessibility and regional tourism [6,7]. This included the
impact of improved traffic conditions on tourists’ environmental perceptions of tourism
destinations and the tourism benefits and satisfaction of residents in communities along
the route [8], and the indirect influence on the development level of self-drive tourism by
improving the coupling coordination degree of tourism traffic accessibility [9]. Although
the positive role of traffic in promoting tourism has been recognized by most scholars,
many scholars still believe that the development of traffic will also bring a series of negative
benefits while driving the economic growth of tourism. For example, traffic conditions
development will result in extra energy consumption and greenhouse gas emissions to put
pressure on the environment [10,11].

A large number of tourism studies focus on the pairwise interaction system of traffic,
the eco-economy, and residents [12–20], and also on the development of tourist attractions
groups in plain land and urban areas, as well as the coupling coordination and evaluation
indexes of channel construction. However, few articles consider the three aspects in a
comprehensive way. The plateau and mountain have formed a unique national culture
and nature landscape due to their special economic and geographical environment [21–24].
This paper explores the accessibility of land traffic, the spatial layout of traffic development,
the spatial organization of tourist attractions, and the participation of local residents in
tourism in the plateau mountain area.

Nyingchi City is located in the hinterland of the Qinghai–Tibet Plateau. By constructing
the “core-edge support circle”, this study impacts the change of traffic accessibility on the
eco-economy and residents of Nyingchi. Nyingchi is located in the southeast of the Tibet
Autonomous Region, the hinterland of the Qinghai–Tibet Plateau, and has an important
strategic border position. The accessibility of land traffic, the spatial layout of traffic
development, the spatial organization of tourist attractions, and the participation of local
residents in the tourism industry need to be further explored.

Therefore, this study, from the viewpoint of traffic–eco-economy–resident coordina-
tion [25–29], aims to explore regions with low traffic accessibility in the current traffic and
planned network in the mountain city to find effective ways to improve the mountain city’s
accessibility [30–33]. It also analyzes the range of residential areas affected by changes
in traffic accessibility and their possible industrial choice in the mountain city. Moreover,
optimizing and the introducing of accessible strategies are proposed for the mountain city’s
Sustainable Development Goals.

2. Literature Review

The concept of accessibility was first proposed by Hansen to characterize the acces-
sibility of the spatial interaction index [34]. After half a century of development, its mea-
surement method has been extended from spatial distance measurement to time distance,
economical distance, and psychological distance, and has been applied widely in traffic
geography, urban geography, land use, cultural geography, and economic geography [35].

Factors affecting tourism accessibility include traffic infrastructure, vehicles, and
the attractiveness of the scenic area. Traffic infrastructure conditions have the ability to
guide, support, and guarantee regional development. For example, high-speed railroads
can reduce traffic costs and upgrade the overall convenience of urban travel, improve
accessibility to tourist destinations, and greatly minimize distance friction, as well as the
emergence of “corridor effects” and “central diffusion” patterns [36,37]. The construction
of highways and road networks will also determine the development of border tourism
and even the overall local economy [38]. Changes in population distribution and the
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development of traffic infrastructure can lead to a shift in the accessibility environment [39],
with traffic advances such as autonomous vehicles available at a higher cost and comfort
level, helping to promote further urban accessibility [40,41]. At the same time, when
attractive but inaccessible scenic areas are treated as tourist destinations, accessibility
represents the cost of entry, and the development of scenic areas drives the improvement
of traffic conditions [42].

Traffic accessibility generally affects economic, equity, etc., which also influences the
choice of location and renders the area more attractive. Ahmed et al. links urban accessibil-
ity to social equity, finding that socially underprivileged groups bear greater travel time and
costs [43,44], and that inferior accessibility can lead to lost employment opportunities, thus
exposing individuals in the area at risk of poverty [45]. Accessibility impacts location choice
and urban activity, and areas that are easily accessible and well-served by transport are
more influential for household and business activity [46,47]. Meanwhile, the enhancement
in accessibility is also reflected in the spatial compression, after the road networkhas been
closed, and then the regional tourism traffic accessibility is significantly elevated and the
spatial compression can be better reflected [48]. Another negative but noteworthy impact
is that increased accessibility relies on the proliferation of road networks and increased
traffic nodes, creating elevated consumption of fossil fuels, which can result in excessive
pollutant emissions [49].

However, through a review of the relevant literature on the accessibility in the moun-
tain city, few current research methods focus on the terrain conditions in mountainous
areas, which are complex and diverse. In addition, few research studies involved livelihood
for sustainable economy in the mountain city, where many people donot have the source
of income besides traditional agriculture and husbandry. The research method of tourism
accessibility is based on quantitative analysis, using the GIS spatial technology method,
cost distance, and network analysis [50–52]. Furthermore, there are innovative algorithms
and methods for assessing traffic accessibility. Kristof et al. developed an original algo-
rithm for assessing the sustainable accessibility of tourist attractions within regional rural
destinations, and illustrated the applicability with the case of the West Balaton region in
Hungary [53]. O’Sullivan et al. used the desktop GIS method to automatically generate
isochrones, which can evaluate the accessibility of public transport trips [54].

3. Research Area and Data Sources
3.1. Study Area

Nyingchi is located in the southeast of the Tibet Autonomous Region which possesses
rich tourist, water, and heat resources (Figure 1). However, it is mountainous with the
Yarlung Zangbo River running from west to east, with the average altitude of Nyingchi
being 3100 m. Meanwhile, the trumpet-shaped river valley topography allows the warm
and humid airflow to flow from the north Indian Ocean to the Tibetan area, bringing a
special plateau temperate semi-humid monsoon climate to Nyingchi [36]. Furthermore,
it has world-class tourism landscapes, such as Basom Tso and Yarlung Tsangpo Grand
Canyon. Since 2010, tourism has stepped into a golden era and become the economic
cornerstone in Nyingchi. However, due to its terrain and traffic conditions, it is of great
significance to regional tourism development.

3.2. Data Sources
3.2.1. Economic and Social Data

The 2010–2020 economy data (Table 1), population data (Table 2), and administrative
divisions data (Table 3), including industry output, population, and administrative divi-
sions of the sub-county (district), were obtained from the Nyingchi Statistical Yearbook (2021)
and Tibet Statistical Yearbook (2021). The Nyingchi Statistical Yearbook (2021) was obtained
from the Nyingchi City Statistics Bureau platform (http://www.linzhi.gov.cn/tjj/c103
534/202211/8b9c2d5ab1a240b185e761d04cbdb961.html) (accessed on 10 February 2022)

http://www.linzhi.gov.cn/tjj/c103534/202211/8b9c2d5ab1a240b185e761d04cbdb961.html
http://www.linzhi.gov.cn/tjj/c103534/202211/8b9c2d5ab1a240b185e761d04cbdb961.html
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and the Tibet Statistical Yearbook was obtained from the Tibet Statistics Bureau platform
(http://tjj.xizang.gov.cn/xxgk/tjxx/tjgb/) (accessed on 10 February 2022).

Figure 1. Location map of Nyingchi. Note: The map is based on the standard map of the Map
Technical Review Centre of the Ministry of Natural Resources of China (Number: GS (2019)4342),
with no modifications to the base map. Map-making by the author.

Table 1. Economy data of Nyingchi from 2010 to 2020 (unit: CNY billion).

Year 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Tourism Industry 11.05 13.47 18.59 22.63 25.88 32.83 39.30 45.46 59.22 72.00 39.92
Primary Industry 5.96 6.51 7.05 7.64 8.18 8.71 9.25 10.66 11.22 11.70 12.29

Secondary Industry 16.8 22.17 26.11 29.19 33.94 37.83 40.75 50.02 61.03 60.84 74.05
Tertiary Industry 30.93 32.67 39.23 45.00 50.74 57.79 65.77 72.63 77.76 99.91 105.00

Total 53.69 61.35 72.39 81.83 92.86 104.33 115.77 133.31 150.01 172.45 191.34

Table 2. Sub-county (district) population data of Nyingchi from 2010 to 2020 (unit: person).

County 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Bayi District 54,702 56,230 57,220 58,010 59,447 60,100 61,547 63,113 64,416 65,805 84,254
Gongbo’gyamda

County 29,929 30,770 31,310 32,770 33,620 34,140 34,970 35,910 36,486 37,272 32,874

Mainling County 22,834 23,350 23,760 24,230 24,913 25,440 26,230 27,188 27,874 28,475 26,176
Medog County 10,963 11,300 11,500 11,720 11,949 12,389 13,075 13,725 14,173 14,478 14,889
Bome County 33,480 33,840 34,430 34,810 35,592 36,103 36,947 37,926 38,608 39,440 34,858
Zayu County 27,255 27,850 28,330 28,730 29,393 29,913 30,825 31,398 32,039 32,729 28,237
Nang County 15,946 16,460 16,750 17,030 17,476 17,815 18,706 18,934 19,404 19,822 17,648

Table 3. The administrative division data of Nyingchi (unit: number).

Country Sub-District Town Village

Bayi District 2 7 69
Mainling County —— 8 68

Gongbo’gyamda County —— 9 81
Nang County —— 6 51
Bome County —— 10 84
Zayu County —— 6 96

Medog County —— 8 45

http://tjj.xizang.gov.cn/xxgk/tjxx/tjgb/
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3.2.2. Tourist Attraction Data

The tourist attraction data originated from the 2020 statistical bulletin published
by the Nyingchi Bureau of Statistics (Table 4). The POI data of the tourist attraction
for this study were obtained from the related tourism platform (https://www.ctrip.com/,
https://www.qunar.com/, and https://www.dianping.com/) with the network data crawl-
ing technologies (accessed on 10 February 2022), with a total of 85 valid POI data obtained.

Table 4. The distribution of tourist attractions in Nyingchi with a 3A grade and above 3A grade.

Tourist Attraction Distribution Grade

Yarlung Zangbo Grand Canyon Nature Reserve Pai Township, Mainling County 5A

Basom Tso Cuogao Township,
Gongbo’gyamdaCounty 5A

Midui Glacier Yupu Township, Bome County 4A
Bome Red House Red Scenic Area Zamu Middle Road, Bome County 4A

Lulang Lin Hai Lulang Township, Bayi District 4A

Nanyigou Nanyi Luoba Ethnic Township, Mainling
County 4A

Big Cypress Scenic Area Middle and lower reaches of Niyang
River, Bayi District 4A

Kading Tianfo Waterfall Scenic Area Bayi Township, Bayi District 4A
Chongkang Manor S306 side, Nang County 3A

Gongzhong Village Ancient Ecological Park Gongzhong Village, Bayi District 3A
Niyangge Tibetan Southeast Cultural Expo Park Bayi Township, Bayi District 3A

Note: The grade of the tourist attraction is evaluated by classification and evaluation of the quality grade of the
tourist attraction (GB/T17775-2003) and is awarded by the National Tourism Administration of the People’s
Republic of China, with rankings of 1A, 2A, 3A, 4A, and 5A, from low grade to high grade.

3.2.3. Land Traffic Data

The road and traffic network data were from OpenStreetMap and modified with the
latest satellite image data, with the ArcGIS10.5 was used for spatial statistics and analysis
(Table 5). The spatio-temporal distance data between nodes of different types were obtained
by comprehensive statistics of navigation functions, such as Baidu Maps, Amap, and the
open access platform (https://xizang.tianditu.gov.cn/) (accessed on 10 February 2022).

Table 5. Traffic data types and sources.

Type Source

Traffic data OpenStreetMap

Spatio-temporal distance data Baidu Maps, Amap,
https://xizang.tianditu.gov.cn/

4. Methodology
4.1. The Measurement of Accessibility

The time (min) spent per 1 km of raster traveled is used to measure the time cost of
passage. The formula is [40]:

Tcost =
c × 60

v × 1000
(1)

where Tcost is the cost of travel time (min); c is the side length of the grid cell (m), taken as
1000 m; and v is the speed of travel (km·h−1). Considering that the railroad traffic has a
certain closed nature, buffer zones are established along the railroad and highway with a
correspondingly high pass time cost value, with the buffer zones interrupted at the railroad
station to interconnect the railroad network with the surrounding roads.

Roads in the region include national roads, provincial roads, county roads, town roads,
village roads, and airport expressways. According to the road design speed stipulated in

https://www.ctrip.com/
www.qunar.com/
https://www.dianping.com/
https://xizang.tianditu.gov.cn/
https://xizang.tianditu.gov.cn/
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the “Technical Standards for Highway Engineering of the People’s Republic of China” (JTG
B01-2014), the travel speed of the road network of different grades is assigned (Table 6).

Table 6. Travel time cost of the road networks in Nyingchi.

Road
Grade

National
Road

Provincial
Road

County
Road

Town
Road

Village
Road

Express
Road

Speed
(km/h) 65 50 40 30 30 70

Cost (min) 0.92 1.20 1.50 2.00 2.00 0.86

The Sichuan–Tibet Railway in Nyingchi includes Lalin Railway, which was completed
in June 2021, and Yalin Railway, which is expected to be completed in 2030. The Lalin
Railway is a single-line design grade I railroad, with a design speed of 160 km/h. Yalin
Railway is a double-track design grade I railway, with a design speed of 200 km/h.

To measure the accessibility of tourist attractions in Nyingchi, accessibility is used
as an evaluation index to reflect the accessibility of tourist attractions (Figure 2) and is
calculated as follows:

A
ij=∑n

j
Tij
n

(2)

Figure 2. Framework for this study.

Aij represents the accessibility value (hours); i and j represent the tourist attractions
in Nyingchi; Tij is the shortest time for spot i to reach spot j through the traffic network;
and n is the total number of tourist attractions in the region except for i. The smaller the
value of accessibility, the smaller the time cost of the tourist attractions to other tourist
attractions and the better the accessibility of the tourist attractions; otherwise, the worse
the accessibility is.

4.2. The Construction of Multi-Core Circle Theory

V. Smith extended Friedman’s “core-edge theory” to the study of tourism areas,
arguing that tourism areas consist of three parts: core areas, direct support areas, and
indirect support areas, with the core tourism area as the center, and the dependence of
the periphery on the central scenic area decreasing with increasing time costs. The actual
itinerary route is often composed of a series of tourist attractions, and the proportion of
“time spent in spatial movement” and “time spent at tourist attractions” largely affects
tourists’ tourism experience. According to the idea of time geography, people not only
pursue minimizing the time of spatial movement but also emphasize the effective staying
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time at spatial points. The time spent at major tourist attractions should be at least 2 h,
the rest of the tourist attractions should be approximately 0.5 h, and the average visit time
of tourists should be 8–10 h. Nyingchi is rich in the types of tourist attractions, and there
are diverse route options according to different visiting times. Based on the existing route
arrangement statistics, excluding the first and last two days, the average number of major
tourist attractions visited in Nyingchi is 2.42 per day; therefore, when the traffic distance
between tourist attractions is within 2 h, it is possible to visit 2–3 tourist attractions in the
same day, which does not easily make tourists feel tired; when the traffic distance increases
to 2–10 h, 1–2 tourist attractions can be visited, but most of the time has been cost in traffic;
when the distance is more than 10 h, it has exceeded the average visit time of tourists, and
tourists cannot visit or can only visit small roadside tourist attractions, and will feel quite
tired physically and mentally (Figure 3).

Figure 3. The core-edge support circle of tourist attractions and residents.

Therefore, the region within 2 h is defined as a “multi-core scenic circle” and belongs
to the core tourism area; with dense tourist attractions and near mutual distance, tourists
can visit a lot of different tourist attractions in a short period, which has a strong driving
impact on the regional economy, and the local residents can participate in tourism activities
in many ways. The 2–10-h region is a “single-core scenic circle” and belongs to the indirect
support belt; tourists can visit a core scenic area and the surrounding small scenic areas
in a day, but spend more time on the road, and so the driving impact of this circle on the
economy is decreased, while it is difficult for the local residents to directly benefit from the
development of the tourism economy, but they can participate in indirectly supporting the
industry of tourism activities. More than 10 h for the “adventure scenic circle” belongs to
the indirect support belt, whose tourists are mostly explorers and backpackers taking a
day or even more time on the road to arrive at a place that seems to be underdeveloped,
or even utterly bereft of human life, and the local residents hardly benefit from tourism
development. As the accessibility of scenic areas changes, the construction of high-attraction
density areas and high-quality tourist attractions will become a core factor in promoting
sustainable tourism development and will be directly influenced by the distribution of
tourist attractions.

5. Results
5.1. Accessibility Impact to Nyingchi Tourist Attractions by Land Traffic Construction

With the continuous improvement of the land traffic network, more routes can be
chosen from traffic nodes to tourist attractions, which can also reflect changes in accessibility
to a certain extent. The current traffic nodes are selected from the G318 national highway
transit starting and ending points, namely, Mainling Airport, Nyingchi Passenger Station,
and Nang Passenger Station. The future traffic accessibility will add new national highways
(G219, G559, G560) transit starting and ending points and Sichuan–Tibet Railway stations
within Nyingchi (Nang Station, Mainling Station, Nyingchi Station, and Bome Station).
It has been calculated that the total length of the shortest distance between the current
tourist attraction and the nearest traffic node is 64,632.19 km. After the planned road
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network and the Sichuan–Tibet Railway are completed, it will be 44,623.96 km; the total
length of the route will be reduced by 30.96%. Route selection reduces the distance and
the impact on regional connections, with 43.53% of the tourist attractions changing their
nearest traffic nodes and 36.47% of the tourist attractions having their nearest traffic nodes
become stations along the Sichuan–Tibet Railway. Railways will play a key role in changing
the traffic accessibility of tourist attractions.

5.1.1. Accessibility to Nyingchi Tourist Attractions on the OD Distance

The length of each route was computed by the OD matrix between each land traffic
node and the tourist attraction. It shows that the Bayi District has the greatest accessi-
bility to a tourist attraction within 10km, accounting for 71% of the shortest route length
(Tables 7 and 8). Moreover, the construction of Nyingchi Station on the Sichuan–Tibet
Railway will further enhance the accessibility of Bayi District and consolidate its position as
the traffic center of Nyingchi. Traffic accessibility improvement is positively related to the
economy, which leads to the cluster of population, resources, and tourism [55]. Bayi Dis-
trict should focus on the urbanization of the population, tourism industries development,
population attraction, and tourist destination service system improvement.

It also shows that the most significant change in traffic length between nodes is located
in Bome County, which accounts for 94% of the number of tourist attractions with traffic
length changes of 50 km or more (Tables 7 and 8). At present, the road network in Bome
County is relatively small, and the surrounding terrain is closed. It is only connected
with the Tongmai Bridge in Bayi District, while the ring road network connecting the
surrounding Medog County, Chayu County, and Gongbo’gyamda County has not been
completed. In particular, the highway connected with Medog County has been destroyed
and built repeatedly since the establishment of the Tibet Autonomous Region due to the
low level of road network, inadequate repair technology, and frequent geological disasters.
The construction of National Highway G599 will connect Medog and Bome counties,
making Medog join the traffic network system with Bayi and Mainling as the core and
Gongbo’gyamda, Nang, and Bome as the secondary centers. The construction of the
Sichuan–Tibet Railway Bome Station fundamentally solves the traffic limitation between
Bome County and the surrounding area, which will effectively drive the development of
the tourism industry in the Bome area and promote the goal of realizing whole area tourism
in Nyingchi.

5.1.2. Accessibility to Nyingchi Tourist Attractions on the Cost Distance

The length of each route was computed by the cost matrix between each land traffic
node and the tourist attraction. It shows that Bayi District has most of the highest accessible
tourist attractions (19 tourist attractions) for the current and future situation, accounting for
43.18% (Figure 4). As the administrative center of Nyingchi, Bayi District has strong regional
connectivity, which meets both the advantages of dense tourist resources and abundant
traffic modes. However, despite the large number of tourism resources, Bayi District lacks
4A and above-4A-level tourist attractions, which results in weak competitiveness. Faced
with the prospect of increasing regional accessibility and the growing competitiveness of
tourism in neighboring counties, Bayi District should focus on constructing high-grade
human tourist attractions as core tourist attractions, and give full play to the unique
advantages of the administrative center of Nyingchi, improving tourism reception capacity
and developing greater potential as a regional tourist and commodity distribution center.

It also shows that Bome County has medium accessibility to tourist attractions
(10 tourist attractions), with Bome Red House as the core having significantly enhanced
accessibility, with the highest proportion of natural landscapes, as well as human land-
scapes and high-grade red landscapes, highlighting the excellent tourism resource heritage
of Bome County (Figure 5). Among them, Bome Peach Blossom Ditch Scenic Area, which
relies on the climatic advantages of the Jiangnan region of Tibet, has large-scale planting
of peach trees, with the annual Peach Blossom Festival having become a net-commercial
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marketing product. However, the current situation of a lack of high-grade highway net-
work, railroad, airports, and other infrastructure in Bome County means that the scale and
influence of the scenic area has always been severely restricted by the traffic conditions.
With the planned setting of Bome Station in the Yalin section of the Sichuan–Tibet Railway,
Bome County will become the gateway to Tibet from Sichuan and Sichuan Province. In the
future, the completion of the Lalin and Yalin Railway will enrich the traffic network along
the route, with the increased accessibility further reducing the distance friction (Figure 5).

Table 7. The top 10 scenic tourist attractions’ route length within 10 km from traffic nodes.

Tourist
Attractions

Current Nearest
Node

Future Nearest
Node Grade Type

Tsumuji Lake
National Forest

Park

Nyingchi
Passenger

Transport Center

Nyingchi
Passenger

Transport Center
Ungraded Natural

landscape

Bome Red
House

G318 Right
Node Bome Station 4A Human

landscape

Nyingchi Nature
Museum

Nyingchi
Passenger

Transport Center

Nyingchi
Passenger

Transport Center
Ungraded Natural

landscape

Bijiksan
Ecological Scenic

Area

Nyingchi
Passenger

Transport Center

Nyingchi
Passenger

Transport Center
Ungraded Human

landscape

Fujian Park
Nyingchi
Passenger

Transport Center

Nyingchi
Passenger

Transport Center
Ungraded Human

landscape

Benism Guxiu
Temple

Nyingchi
Passenger

Transport Center
Nyingchi Station Ungraded Human

landscape

Public Village
Ancient

Ecological Park
(Thousand Year

Walnut King
Folk Village)

Nyingchi
Passenger

Transport Center

Nyingchi
Passenger

Transport Center
3A Human

landscape

Lanxian Martyrs’
Cemetery

Nang County
Passenger
Terminal

Nang County
Passenger
Terminal

Ungraded Human
landscape

Benjamin
Mountain

Nyingchi
Passenger

Transport Center
Nyingchi Station Ungraded Natural

landscape

Yajiang Park,
Nang County,

Tibet

Nang County
Passenger
Terminal

Nang County
Passenger
Terminal

Ungraded Natural
landscape
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Table 8. The top 10 tourist attractions’ route length reduction above 50km from traffic nodes.

Tourist
Attractions

Current Nearest
Node

Future Nearest
Node Location Shortened

Length (Meter)

Cibagou
National Nature

Reserve

G318 Right
Node G559 Node Chatsumi

County 376,816.08

Garang Lake G318 Right
Node Bome Station Bome County 111,481.03

Bome Peach
Blossom Gorge

G318 Right
Node Bome Station Bome County 111,479.05

Tibetan King
Cave

G318 Right
Node Bome Station Bome County 109,126.55

The ruins of the
Garang Palace

G318 Right
Node Bome Station Bome County 109,066.52

Guxiang Lake G318 Right
Node Bome Station Bome County 109,017.79

Gangxiang
Nature Reserve

G318 Right
Node Bome Station Bome County 108,836.02

Bome Red
House

G318 Right
Node Bome Station Bome County 107,559.44

Gavalong G318 Right
Node Bome Station Bome County 79,318.42

Garong Temple G318 Right
Node Bome Station Bome County 79,307.83

5.2. Tourism Impact by the Change of Accessibility
5.2.1. The Current Tourist Attractions Accessibility Modes

According to the travel speed by the road network from the tourist attractions (Table 3),
the accessibility to tourist attractions in Nyingchi was computed by the spatial relationship
between the road network and tourist attractions, which represents the connectivity of
tourism traffic within the region (Figure 6).

Figure 4. The current accessibility with traffic nodes as the core. Note: This map is based on the
standard map of the Map Technical Review Centre of the Ministry of Natural Resources of China
(Number: GS (2019)4342), with no modifications to the base map. Map-making by the author.

At present, in terms of the “0–2 h” accessibility circle, Bayi District, as the central
urban region of Nyingchi, is the geographic and geometric center of Nyingchi and also
the region with the highest accessibility. Different from the traditional distribution of
accessibility that decreases outwardly from the center, and due to the terrain restrictions
of the high mountains and valleys, the accessible region within 2 h, the “multi-core scenic
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circle”, is roughly distributed along the river valleys and roads in a narrow and long shape,
where the terrain is relatively low and flat and the population distribution is clustering.
Moreover, there is Linla Highway from Bayi District to Gongbo’gyamda County, which
is an important road connecting Nyingchi and Lhasa. To the south of Bayi District, the
accessibility decreases sharply from Medog County, where it borders the Indian-occupied
area, and its terrain conditions are complex. Although the dispute over sovereignty has
resulted in the area not being effectively developed, it has many tourist attractions that
attract many backpackers with its high-quality adventure tourism resources.

Figure 5. Future accessibility with traffic nodes as the core. Note: This map is based on the standard
map of the Map Technical Review Centre of the Ministry of Natural Resources of China (Number: GS
(2019)4342), with no modifications to the base map. Map-making by the author.

Figure 6. The current traffic accessibility with tourist attraction location as the core. Note: This map is
based on the standard map of the Map Technical Review Centre of the Ministry of Natural Resources
of China (Number: GS (2019)4342), with no modifications to the base map. Map-making by the
author.

Meanwhile, in terms of the “2–7 h” accessibility circle, Nang County has not been
accessible to the “single-core scenic circle” Bayi District, Bome County, and Medog County
within 2 h yet, and it takes more than 4 h to travel across the region, and thus the traffic
network was still poor in the region. Therefore, except for self-driving tourists, few tourist
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groups have added Bome and Nang County to their tourism routes, which further restricts
the development of the local tourism economy.

Furthermore, in terms of the “7–10 h” accessibility circle, Zayu County, as the “single-
core scenic circle”, is isolated from the surrounding areas, which means that when Zayu
County is selected as a tourist destination, it often takes more than 10 h and requires
an overnight drive or accommodation along the way. However, there is only a devel-
oped tourist attraction, Cibaigou National Nature Reserve, in Zayu County with no level.
Therefore, these situations cannot attract a number of tourists to Zayu County as a tourist
destination.

5.2.2. The Improved and Integration Accessibility Modes

The improvement of highway has little impact on the accessibility among tourism
attractions within 1 h, which is because the basic roads within 1 h of the accessibility of
tourism attractions have been basically repaired completed. Therefore, compared with
the original roads, the number of roads within the 1-h accessibility range does not change
obviously, nor do the accessibility results. Meanwhile, the impact gradually increases on
the improvement of the road among tourist attractions within a 2–4-h accessibility range,
in which the area is the part with the most accessibility changes. A 4-h period is also
the basic time for cross-county transportation within Nyingchi, from which we can learn
that the road construction can strengthen the cross-regional interaction. Furthermore, the
impact gradually decreases from 4 to 10 h, which is also the limit of the range contained
in the “single-core scenic circle”, and intra-regional car travel is still the ideal and the
only way to travel in most areas of Nyingchi. However, as distance friction increases, the
impact on accessibility decreases. By 10 h or more, the accessibility area basically no longer
changes, proving that the speed limit of road travel has been reached at this time, and the
improvement of the road network no longer plays a role in the change of accessibility, but
the change of traffic mode, using trains, airplanes, and other means of travel, is a more
convenient choice.

From the perspective of the railway improvement, the great impact is on the im-
provement of the railway among tourist attractions within a 2-h accessibility range, due
to the speed of the railroad up to 160–200 km/h, greatly saving the time between stations.
However, the Sichuan–Tibet Railway has only four passenger and freight stations in the Ny-
ingchi region, with few stations and short distances, and the railroad fails to form a network
between regions, and so the frequency and passenger flow will be limited. Meanwhile,
there is almost no impact on the improvement of the railway among tourist attractions
above a 4-h accessibility range, because the railway line within the Nyingchi region only
passes through several central urban areas with good traffic conditions, while most remote
areas are not laid out with railway lines, meaning that long-distance traffic has not been
significantly changed.

From the perspective of integration of the road and railway improvement, the change
of regional accessibility reaches the maximum. In particular, the regional accessibility of
the Nang, Mainling, and Zayu counties is greatly enhanced (Figure 7). Moreover, the
combination of road and railway also has an enhanced effect on the accessibility promotion
of the more remote areas, because railroad solves the problem of distance friction when
entering the city of Nyingchi, while the road collaboration solves the accessibility problem
from the urban center to the remote areas. Therefore, in later road network planning,
special attention should be paid to the positive growth of regional accessibility brought by
the combination of different traffic infrastructure utilized.

5.3. The Impact by the Improvement and Integration of Accessibility to Tourist Attractions
5.3.1. The Resident Impact

Tourism, as the leading industry development of Nyingchi in the future, will have
a great influence on the local resident [56]. As the residential areas are the basic unit
for providing tourism services, they are the main body that receives tourists, absorbs
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employment, and develops the tourism economy. The nearer the residential areas are to the
tourist attractions, the higher revenue is from tourism and the higher the growth of local
residents’ income, which cultivates local tourism and drives up the living standards of
people in the region [57]. Meanwhile, the local construction, management, and catering of
scenic areas can shape a unique sense of place, bringing visitors an extraordinary experience.
The accessibility of residential areas to tourist attractions can be expressed in terms of time,
and the improvement of roads has increased the accessibility of residential areas, so that
the accessibility of residential areas in all counties/districts will be less than 5 h, except for
Zayu County, Medog County, and some residential areas in Bome (Figure 8).

Figure 7. Comprehensive accessibility under the condition of perfect highway and railway with
tourist attractions as the core. Note: This map is based on the standard map of the Map Technical
Review Centre of the Ministry of Natural Resources of China (Number: GS (2019)4342), with no
modifications to the base map. Map-making by the author.

Figure 8. Traffic accessibility of villages in Nyingchi: (a) before traffic change; (b) after traffic change.
Note: Settlement numbers (1–80 belong to Gongbo’gyamda County; 81–177 belong to Zayu County;
178–261 belong to Bome County; 262–314 belong to Nang County; 315–382 belong to Bayi District;
383–449 belong to Mainling County; 450–504 belong to Medog County).

In order to better reflect this change of accessibility, the rate of change was calculated
in the number of residential areas where accessibility changed before and after the change
in road traffic (Table 9). After the improvement of the traffic network, the number of
residential areas formerly accessible from 0–1 h had the largest change, by 132%, with
1–2 h changing by 67%, and 2–3 h by 51%. The change in accessibility was mostly below
30% in the area with accessibility above 4 h, while the change in accessibility was below
10% in the area with accessibility above 10 h, having smallest change.
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Table 9. Resident number within different accessibility ranges before and after reconstruction.

1 h 2 h 3 h 4 h 5 h 6 h 7 h 8 h 9 h 10 h 11 h

Before reconstruction/number 96 213 296 361 392 416 431 442 457 465 477
After reconstruction/number 223 355 447 459 486 496 498 499 499 500 501

Rate of change/% 132.3 66.7 51.0 27.1 24.0 19.2 15.5 12.9 9.2 7.5 5.0

12 h 13 h 14 h 15 h 16 h 17 h 18 h 19 h 20 h 21 h
Before reconstruction/number 493 496 498 500 501 501 502 502 502 503
After reconstruction/number 501 501 501 502 502 503 503 503 503 503

Rate of change/% 1.6 1.0 0.6 0.4 0.2 0.4 0.2 0.2 0.2 0.0

The improvement of the traffic network has had the most significant impact on the
regional connectivity of the residential areas within a 2-h drive of the nearby tourist
attractions, which is the extent of the settlements in the “multi-core scenic circle”. This
means that residents in this area are better able to participate in the development of
the tourism development of Nyingchi, having more possibilities to participate in the
management and construction of the scenic area, the sale of special products, special
performances, food and accommodation, and others. After the completion of the road, this
part of the residential area accounts for 71%. The range of residential areas in the “single
core scenic circle” is defined as being within 2–10 h travel time, and the improvement
of the traffic network in this part of the area has less effect on the improvement of the
regional connectivity of the residential areas, meaning that it will be more difficult for this
area’s residents to gain income from the operation of tourist attractions, and that other
ancillary sectors such as traffic will be a better option. After the completion of the road,
this part of the residential areas accounted for 28%. The remaining 1% of residential areas
are mostly located in the borderline areas, which are affected by many factors such as
ecological environment, regional resource endowment, and historical evolution. These
areas with poor infrastructure conditions and a poverty ratio of 19.7% are key areas for
industrial and ecological poverty alleviation, which can give local people more options by
means of relocation.

5.3.2. The Tourist Routes and Tourist Attractions Impact

By changing the connectivity between tourist attractions and residential areas, the
improvement in traffic conditions has also changed the combination of tourist attractions,
with several clusters of tourist attractions taking a high level of tourism as the core (Figure 9).
On the one hand, the emergence of clusters has facilitated the cooperative development
of medium- and low-level tourist attractions that lacked competitiveness, realizing the
agglomeration advantages; on the other hand, medium- and low-level tourist attractions
with a high cluster of tourist attractions could share the tourists who come from high-
level tourist attractions, which encourage them to formulate correct strategies to seek
differentiated development.

Based on the spatial location and future traffic accessibility of tourist attractions, points
with nuclear density values of tourist attractions above 10 were selected as a cluster, and
the standard deviation ellipse analysis is done separately to get the tourism cluster division
(Figure 8), which roughly divides the tourist attractions in Nyingchi into three major
clusters.

The Yajiang Canyon Cluster covers four counties (districts), namely, Bayi District,
Mainling County, Medog County, and Bome County, with the 5A tourist attraction Yarlung
Zangbo Grand Canyon as the core attraction, covering many A-grade tourist attractions
such as Namcha Barwa, Lulang Scenic Area, Niyang Pavilion Southeast Tibetan Cultural
Expo Park, and Kadinggou. The cluster covers the main traffic types in the region with ex-
cellent accessibility. The high-grade tourist attraction is dominated by the natural category,
and the humanities category occupies a numerical advantage among the low-grade tourist
attractions in this cluster. The Nanyigou scenic area, a high-grade tourist attraction, has
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no rival attractions in the vicinity; thus, it can be used to develop health tourism with a
distance, but not so far to the core area, and its beautiful and relatively quiet environment.
In the future, with the Grand Canyon as the core attraction of the cluster, various factors,
such as a characteristic town, suburban tourism and adventure, and recreational tourism,
will support and spread the spare time of tourists to created 2–3-day core tourist routes.

Figure 9. Tourism group classification based on spatial location and traffic accessibility of tourist
attractions. Note: The map is based on the standard map of the Map Technical Review Centre of the
Ministry of Natural Resources of China (Number: GS (2019)4342), with no modifications to the base
map. Map-making by the author.

The Lhasa–Nyingchi Highway Cluster covers most tourist attractions in
Gongbo’gyamda County and some of the tourist attractions in Bayi District. Due to
the constraints of topography and other factors, the cluster of tourist attractions is relatively
loose and is roughly distributed in bands along the river valley. Based on the high-grade
Lhasa–Nyingchi Highway, most tourist attractions are fairly convenient. In addition to
Basom Lake, which is a 5A-grade tourist attraction, all other tourist attractions are not
graded, and Basom Lake is located at the edge of the cluster, having a low driving capacity
for other tourist attractions. The cluster should focus on discovering the cultural content
of the Ancient Tea Horse Road, enhancing the level of the old town of Taizhao and other
historical sites, showing the historical traces of Tibetan cultural exchanges, and becoming a
double engine with the Basom Lake to pull the tourism development of Gongbo’gyamda
County.

The Lhasa–Nyingchi Railway Cluster, with Nang County as its core, is dominated
by unclassified tourist attractions in the region, lacking core tourist attractions, but with
a unique variety of tourism resources that allow for differentiation development. For
example, the village of Chongkang, with the Chongkang Manor and a thousand-year-old
walnut forest, is the hometown of the Living Buddha and the birthplace of The Guinness
Book of Records for ancient trees, having an excellent natural resource. With the operation of
the Lhasa–Nyingchi Railway, this cluster enters a new period of development, which can
be achieved by cultivating a high-grade core tourist attraction, attracting transit passengers
to the railway station, enriching the type of tourism and landscape, and driving the growth
of the surrounding small scenic areas.

Besides cluster development, the goal of all-for-one tourism should be gradually
realized. At this stage, the tourist attractions all appear along the main roads, except for
those with special resource advantages. The popularity and the grade of other tourist
attractions are strictly limited by the traffic conditions. With the enrichment of the road
network, more and more unknown and excellent tourist attractions will come into the
public eye, so Nyingchi should be prepared to fully improve its regional infrastructure.
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6. Discussion
6.1. Advantages

The current studies on accessibility mainly focus on the more economically devel-
oped plain areas, with very few studies conducted on accessibility in mountainous areas.
Research methods focus on the measurement of travel time and costs, but the terrain con-
ditions in mountainous areas are complex and diverse, considering road speed, cost, and
other factors. In addition, mountain residents are mainly engaged in traditional farming
and animal husbandry, and often have no other sources of income; the development of
ecotourism is sustainable for mountainous areas, involving residents in tourism activities
and thus bringing positive economic benefits to their communities. Therefore, in this paper,
Nyingchi was selected as a study case and accessibility evaluation methods were used to
validate it, taking into account traffic and terrain factors.

6.2. Implications and Limitations

Most of the studies on the accessibility of mountain tourism focus on “traffic-tourism
interaction”, the spatial pattern of accessibility, the spatial and temporal compression effect
of railroads, and the impact of the backbone traffic network on tourism. In this paper, under
the guidance of multi-core theory, we discuss the linkage between the mountain attractions
system and the resident community system, which can effectively provide direction for local
residents to participate in tourism activities. In addition, the development of ecotourism is
sustainable for mountainous areas, which can generate positive economic benefits for local
communities and take advantage of tourism, and then residents can perform diversified
tourism activities to provide tourism economic benefits for local communities. In addition,
as a frontier region, the prosperity and stability of the people in Nyingchi is related to
the stability of the society, and the enhancement in the accessibility of scenic spots is also
significant to stabilize and flourish the frontier.

The integration of “core-edge” regions should be realized and is often reflected in
the design of tourism routes. That is, the status of world-class, national, and regional-
level tourism resources should be highlighted by analyzing and comparing the objective
differences of tourism resources. For example, the Yarlung Zangbo River and the Grand
Canyon should be taken as the core attraction to form a number of growth poles of tourism
resources. At the same time, it highlights the complementarity of resource advantages in
the “core-edge” structure rather than the spatial substitution competition, and then takes
the tourist traffic line as the bridge, and the tourist attractions as the nodes of the tourist
routes, so as to form a regional system of tourist resources. Furthermore, the government
and tourist attraction managers should pay attention to the “core-edge” tourist attraction
planning. For the multi-core model, the linkage of regional tourism development first
expression is “core-edge” structure within the system of tourism interaction, followed by
a “core-edge” structure system with another can also occur among a tourism interaction
structure system, which forms a composite structure of “core-edge” system. In general, it is
an important spatial strategic measure for regional tourism development to develop the
core and drive the edge. Therefore, any region should attach importance to the development
of the tourism core, and rely on the core to consolidate all kinds of tourism resources in the
region into a whole.

It should be pointed out that changes in the traffic infrastructure around Nyingchi
may also change the accessibility of external traffic. Tourists’ choice of tourist destinations
in Nyingchi is more about the attractiveness of the tourist attraction. Therefore, when the
destination is determined, the impact of the traffic accessibility of the tourist attraction may
not be obvious. The choice of leading industries in different settlements is not only affected
by the accessibility of tourist attractions, but also related to local social culture, historical
lineage, and natural conditions. More in-depth research is still needed on specific industry
choices.
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7. Conclusions

In summary, analysis of the density and tourist attractions, traffic accessibility of
tourist attractions, and the distribution of residential areas in Nyingchi shows: (1) The
changes in traffic accessibility will highlight the location advantages of some tourist at-
tractions, and tourist attractions can be prioritized for development under the premise
of similar tourist attractions. (2) The improvement of regional accessibility requires the
integration of various traffic modes to exert the greatest effect. The integration network of
railways and highways will bring greater accessibility improvement. With the basic road
network already in existence, the construction of additional roads will have a limited im-
pact on enhancing accessibility for short distances of less than 2 h, but will have a stronger
impact on improving accessibility for medium-to-long distances of approximately 4 h. The
construction of the Lhasa–Nyingchi Railway can improve the accessibility among regional
sites in a short period of time, but for sites farther away, the accessibility improvement is
very limited. Therefore, the transportation efficiency can be improved to the maximum
when railway and highway cooperate with each other. (3) Different types of residential
areas can choose different industrial development modes according to the accessibility of
tourist attractions and residential areas. Local residents could participate in the manage-
ment, construction, and even investment and operation of tourist attractions, and develop
diversified tourism services such as accommodation, catering, and recreation. For the
residents of the “single-core scenic area circle”, the development of tourism industries will
support the processing and manufacturing industries, transportation, and other tourism
backup industries. For the residents of the “adventure scenic circle”, they are few and
mostly located in the border areas, and the bearing capacity of ecological environment in
this area is weak, so it is more difficult for them to alleviate poverty in the industry, the
government can focus on poverty relocation and policy preferences. (4) The group devel-
opment of tourist attractions based on spatial location and accessibility can promote the
positive drive between tourist attractions and achieve the goal of all-for-one tourism. The
Yajiang Canyon group’s high-grade(3A, 4A, 5A) attractions are mainly natural landscape,
with low-grade(A, 2A) attractions in the humanities landscape accounted for in the main.
Lhasa–Nyingchi Highway group, in addition to Batsontso, are 5A-grade attractions, while
the others are ungraded attractions. The Lhasa–Nyingchi Railway group area, although
mainly ungraded tourist attractions, has unique tourism resources, with classification
of the group to achieve differentiated development and benign cooperation among the
attractions group to provide direction. This research as a whole can provide a theoretical
reference for the direction of mountain tourism going forward after the traffic accessibility
is upgraded, thus promote the sustainable development of mountain cities. In this paper,
traffic accessibility is calculated by considering conditions with time cost and distance cost,
but there is a lack of consideration of factors such as elevation and slope, which still need
to be improved and enhanced.
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