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Research on the Optimization of Cold Chain Logistics for Cold-water Fish Collection in Southwest Mountainous

Areas: A Case Study of Lushan County, Sichuan Province
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Abstract: To solve the problem of high cold-chain loss in the collection link of cold-water fish in Southwest mountainous
areas and promote the high-quality industrial development of cold-water fish in Lushan County, the “Hometown of Chinese
Cold-water Fish”, this paper adopts field investigation and analyzes first-hand survey data collected by the “Smart Golden
Fruit” team in the summer of 2026. The research identifies three typical dilemmas in local cold-water fish circulation. Firstly,
water from caves and rivers lacks classified pre-cooling facilities, and the exclusive reliance on scattered ice leads to delayed
pre-cooling and high loss rates. Secondly, the absence of digitalized loading management results in extensive packaging and
transportation waste caused by manual ledger statistics. Thirdly, the alpine valley terrain limits the passage of 4.2-meter and
6.8-meter refrigerated trucks, and rigid transportation allocation further increases the deterioration risk of fresh products.
Accordingly, this paper proposes differentiated optimization strategies: constructing a lightweight graded pre-cooling system
suitable for dual water sources, realizing digital loading management via stowage algorithms, and building a township-level
intensive transportation system integrating unified warehousing, joint distribution and emergency connection. The research
findings provide empirical references for the cold-chain upgrading of characteristic agricultural products in mountainous areas
of Southwest China.
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