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Abstract
By constructing an evaluation index for“tourism comprehensive quality”, subse-
quently modifying the gravity model to measure the degree of tourism economic
connections among various regions, and employing social network analysis meth-
ods, this study investigates the spatial network characteristics of tourism econ-
omy across 15 prefectures in Xinjiang from 2008 to 2017. The results indicate:
(1) During 2008-2017, the mean value of network density for Xinjiang’s tourism
economic connections was only 0.356, the mean network efficiency was 0.718,
and the mean network hierarchy degree was 0.367. (2) Over the 10-year pe-
riod, Urumqi City, Ili Prefecture (directly-administered), Kashgar Prefecture,
Changji Prefecture, and Turpan City belong to regions with both high degree
centrality and high betweenness centrality; Altay Prefecture, Bayingolin Pre-
fecture, and other areas belong to regions with relatively high degree centrality
but relatively low betweenness centrality; Karamay City belongs to regions with
relatively low degree centrality but relatively high betweenness centrality; Bor-
tala Prefecture, Hotan Prefecture, Hami Prefecture, Tacheng Prefecture, Kizilsu
Prefecture, Aksu Prefecture, and Shihezi City belong to regions with both low
degree centrality and low betweenness centrality. (3) Within the study period,
Urumqi City, Changji Prefecture, Kashgar Prefecture, Ili Prefecture (directly-
administered), and Altay Prefecture belong to the“bidirectional spillover plate”
; Shihezi City, Karamay City, Bayingolin Prefecture, and Turpan City belong
to the“broker plate”; Bortala Prefecture, Hami Prefecture, and Tacheng Prefec-
ture belong to the“net beneficiary plate”; Aksu Prefecture, Kizilsu Prefecture,
and Hotan Prefecture belong to the “primary beneficiary plate”. This paper
aims to enrich research perspectives on tourism economic networks while pro-
viding quantitative foundations for the development and cooperation of tourism
economies across various prefectures in Xinjiang.
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Abstract
Based on a modified gravity model and social network analysis, this study
examines the spatial characteristics of tourism economic networks across 15
prefecture-level cities in Xinjiang from 2008 to 2017. The main findings are
as follows: (1) During 2008–2017, the average network density of Xinjiang’s
tourism economic connections was only 0.356, the average network efficiency
was 0.718, and the average network hierarchy was 0.367. (2) Over the past
decade, Urumqi, Ili, Kashgar, Changji, and Turpan exhibited both high degree
centrality and high betweenness centrality; Altay and Bazhou showed high de-
gree centrality but low betweenness centrality; Karamay displayed low degree
centrality yet high-medium betweenness centrality; and Bozhou, Hami, Hotan,
Tacheng, Kezhou, Aksu, and Shihezi demonstrated doubly low degree central-
ity with medium betweenness centrality. (3) Throughout the 10-year period,
Urumqi, Changji, Kashgar, Ili, and Altay belonged to the “two-way spillover
plate”; Shihezi, Karamay, Bazhou, and Turpan constituted the“broker plate”;
Bozhou, Hami, and Tacheng formed the“net benefit plate”; and Aksu, Kezhou,
and Hotan comprised the “main benefit plate.”This research aims to enrich
the theoretical perspective of tourism economic network studies and provide a
quantitative foundation for tourism development and regional cooperation in
Xinjiang.

Keywords: comprehensive tourism quality; gravity model; tourism economy;
social network analysis; Xinjiang

Network Characteristics Analysis
The tourism economic network in Xinjiang exhibited relatively sparse connec-
tions during the study period. With an average density of just 0.356, the network
efficiency of 0.718 indicates moderate connectivity, while the hierarchy value of
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0.367 suggests a moderately stratified structure. These metrics reveal that while
some regional hubs have emerged, the overall integration of tourism economies
across Xinjiang remains limited, with significant potential for enhanced collab-
oration.

Table 2: Spatial Metrics of Tourism Economic Networks by Region,
2008–2017

Region
Degree
Centrality

Betweenness
Centrality

Network
Efficiency

Network
Hierarchy

Composite
Index

Urumqi7.723 10.689 18.412 96.235 12.736
Changji6.231 5.995 12.226 43.175 4.998
Ili 5.113 5.731 10.844 68.525 7.332
Altay 5.908 2.902 8.810 55.725 2.023
Karamay7.938 6.424 14.362 82.637 5.981
Bazhou7.699 9.248 16.947 95.071 12.113
Aksu 3.952 2.882 6.834 46.552 1.308
Kezhou7.992 4.987 12.979 70.668 3.012
Kashgar4.038 3.952 7.990 65.211 2.881
Hotan 4.153 6.233 10.386 70.176 4.538
Tacheng3.271 1.289 4.560 34.188 1.298
Turpan1.980 1.846 3.826 35.131 1.501
Hami 6.678 8.525 15.203 82.637 12.173
Bozhou3.079 3.228 6.307 51.276 3.056
Shihezi 5.380 5.351 10.732 63.769 5.137

The table reveals significant heterogeneity in network positions across regions.
Urumqi, Bazhou, and Hami demonstrate the highest composite indices, indicat-
ing their central roles in the tourism economic network. In contrast, Tacheng,
Aksu, and Turpan show substantially lower connectivity metrics, positioning
them as peripheral nodes.

Regional Plate Classification
The analysis identifies four distinct functional plates within Xinjiang’s tourism
economic network. The two-way spillover plate includes Urumqi, Changji,
Kashgar, Ili, and Altay—regions that both emit and absorb tourism economic
flows, serving as primary hubs. The broker plate comprises Shihezi, Kara-
may, Bazhou, and Turpan, which act as intermediaries connecting different
network segments. The net benefit plate consists of Bozhou, Hami, and
Tacheng, which receive more economic spillovers than they generate. Finally,
the main benefit plate includes Aksu, Kezhou, and Hotan, which primarily
receive tourism economic benefits from other regions.
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This plate classification reveals the asymmetric nature of tourism economic re-
lationships in Xinjiang. The two-way spillover plate regions, with their superior
infrastructure and tourism resources, function as network cores. Broker plate
regions facilitate inter-regional connections but maintain relatively independent
tourism economies. The net and main benefit plates, predominantly located
in southern and peripheral areas, depend heavily on tourism spillovers from
core regions, highlighting developmental disparities that require targeted policy
interventions.
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