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Abstract: Transportation is an important link in natural gas import and export trade, and a systematic evaluation on the transportation safety of
imported natural gas is of great significance to ensure the continuous and effective supply of natural gas energy. In this paper, China's evaluation
index system of transportation safety of imported natural gas is constructed by selecting 14 indexes in terms of supply side safety, transportation
process safety and receiving side safety. In addition, a safety evaluation model is established by means of principal component analysis (PCA) and
K-means clustering analysis, and the transportation safety situation of China's imported natural gas is analyzed. And the following research results
are obtained. First, the transportation safety of China's imported natural gas is influenced more by 14 indexes, including political stability of gas
source countries, number of major gas source countries, diplomatic relations with gas source countries, length of overseas gas pipelines, annual
transportation of pipeline gas, number of LNG terminals, receiving and unloading capacity of LNG terminals, natural gas external dependence, an-
nual LNG transportation, number of maritime accidents, transport capacity supply of self-owned fleet, natural gas reserve/production ratio, import
price of natural gas, and number of pirate and armed robbery attacks. Second, the transportation safety of China's imported natural gas experienced
four states during 2006-2020, i.e., unsafe state (2006-2008), less safe state (2009-2011), relatively safe state (2012-2016) and safe state (2017-2020).
In conclusion, to ensure the transportation safety of China's imported natural gas, it is necessary to take the following measures: improve facilities
and increase the investment in the transportation capacity of imported natural gas; deepen diplomacy to optimize the import sources of natural gas;
strengthen the security of transportation activities by protecting commerce with troops; and carry out cooperative pricing to have more say in natu-
ral gas import prices.
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s X X X X, X; X X X X, Xio Xy X Xis Xy

X 1.000  0.850 0.833 0.068 0945 0.739 0.827 — 0.323 — 0.407 0.716 0.856 0.853  0.496  0.857
X, 0.850  1.000 0.813 —0.178 0.860 0.796  0.900 — 0.599 — 0.548 0.770 0937 0927 0.664  0.859
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X 0945 0.860 0.790 0.203 1.000 0.677 0.858 — 0.349 — 0.306 0.619 0.894 0.859 0378 00911
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Xy — 0.407 — 0.548 — 0.680  0.406 — 0.306 — 0.785 — 0.542 0359  1.000 — 0.818 — 0.569 — 0.630 — 0.802 — 0.487
X 0.716 ~ 0.770  0.940 —0.304 0.619 0990  0.855 — 0.599 — 0.818 1.000 0.843 0901 0.869  0.800
X 0.856 0937 0921 —0.037 0.894 0.890 0988 — 0.645 — 0.569 0.843  1.000 0992 0.651 0.974
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X3 0.496  0.664 0.686 —0.602 0378 0.819 0.677 — 0.656 — 0.802 0.869 0.651 0.717  1.000  0.568
Xy 0.857 0.859 0914 0.096¢ 0911 0856 0979 — 0.570 — 0.487 0.800 0974 0959 0.568  1.000
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By BRSO RS2 EMRS3 GERS
2006 — 12.681 — 5.093 — 1.713 — 10.866
2007 — 11.968 — 4.023 — 1.656  —10.136
2008 — 11.186 — 4.197 — 2.580 — 9.603
2009 — 6.701 — 2.127 — 2.518 — 5.750
2010 — 6.666 — 4.164 — 3.484 — 6.093
2011 — 4.943 — 3.657 — 3.535 — 4.662
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