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Abstract

The global wheat trading network plays a crucial role in guaranteeing global food security. However,
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the network is dependent on the stability of supply from a few key trading countries. Unforeseen
events such as the Russian-Ukrainian conflict may lead to disruptions in the supply chain and trigger
a cascading effect through the trade network, which in turn affects the wheat supply of multiple
countries. This study aims to explore how supply disruptions in key trading countries propagate in
international wheat trade networks and to assess the role of different countries in supply crises and
their impacts. This study models the international wheat trade network based on wheat trade data
from the United Nations Commodity Trade Database (UN Comtrade) in 2020 and simulates the prop-
agation effects of the crisis in major wheat trading countries such as Russia, the United States, Can-
ada, France, Germany, Argentina and Australia in the event of export reductions by constructing a
cascade failure model. The results of the study reveal the central position of a few important trading
countries in the global trading network, and their supply disruptions can quickly have a wide im-
pact on global wheat flows. The paper provides policy recommendations for governments and in-
ternational organizations to respond to wheat supply crises, emphasizing the importance of diver-
sifying import sources, building resilience to risks and strengthening global cooperation for food
security.
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Table 1. Main parameters and meanings of cascading failure model
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Figure 1. Cascading failure process
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Figure 2. Node degree distribution map of wheat international trade network in 2020
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Figure 3. Global wheat trade network
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Table 2. The top 10 countries in the centrality of wheat international trade network
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Figure 4. Temporal variation trend and avalanche scale of different supply shocks in wheat trade networks
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Figure 5. Time variation trend and avalanche scale of shock propagation in different trade important countries
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