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China’s Iron ore Shipping Import Pattern and Risk Assessment

Xie Yongshun He Tingkun Yiwen Peng Xin Liu Huan

Abstract: The current research on the global flow pattern of iron ore has two bottlenecks: one is relying on
coarse—grained trade statistics, and the other is lacking high—precision risk assessment methods. Based on the fine—
grained coupling of AIS and trade data, this paper depicts high—resolution spatial characteristics of China’s iron ore
shipping import pattern. This research quantifies the risk of sea lanes by combining multi-source heterogeneous data
with spatial multi—criteria analysis. The main conclusions are as follows: (1) The import pattern of China’s iron ore
shipping is concentrated at both the loading and the discharge stages. Australia and Brazil are primary and secondary
duopoly suppliers, supplying more than 82.3% of China’s iron ore, and most of them flow to China’s Bohai—Rim port
clusters. (2) This paper depicts a risk coefficient (RC) map of China’s maritime shipping import by analyzing nine indi-
cators and three dimensions (hazard level, vulnerability level, and mitigation capability). The paper also portrays a
risk level (RL) map of China’s iron ore shipping import, by combining the exposure levels of iron ore imports. The two
maps clearly demonstrate that the risk of China’s iron ore shipping shows significant spatial differentiation. The domi-
nant factors are diverse, which suggests that the judgment of risk level should comprehensively consider the exposure
level of shipping materials and other external factors. (3) In this paper, the import shipping lanes were divided based
on a high—resolution import pattern. Therefore, correcting existing cognitive misjudgments and balancing the accuracy
of scientific research with the intuitiveness of decision—making through risk level mapping at the lane level. Our re-
search has shown that, the Strait of Sunda, and the Strait of Lombok—the Strait of Makassar Strait are the riskiest ship-
ping lanes in the first tier, the Mediterranean—the Red Sea is the riskiest shipping lanes in the second tier, and the
Black Sea is the riskiest shipping lanes in the third tier. The high—resolution spatial identification method built in this
paper can solve the current inaccuracy of identifying global material flow status and improve the technology of quanti-
tative risk assessment for key shipping lanes. This method is not only applicable to iron ore shipping, but also to the
finegrained analysis and risk assessment of other important material shipping patterns.

Key words: iron ore; shipping lanes; import pattern; risk assessment; spatial multi—criteria analysis; AIS data

30



	中国铁矿石海运输入格局解析及通道风险评估

