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Abstract: Taking the integration of scenario-based meteorological services and marine ranching as the core goal, this
study constructs a systematic research system of “theoretical framework-coupling mechanism-practical exploration”. It
combines the fundamentals of marine meteorology and scenario-based service theories through theoretical integration,
proposes a closed-loop theoretical framework centered on the “scenario-driven chain”, clarifies the five-stage
progressive process of “scenario division-demand identification-data definition-task design-data integration”, realizes

the transformation of meteorological services from “standardized supply” to “scenario-based response”’, and forms a
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theoretical system for scenario-based meteorological services of marine ranching. Taking Shandong marine ranching

as the practical object, the study focuses on the two core scenarios of “offshore aquaculture” and “recreational

fishing” to build a differentiated service system: for the offshore aquaculture scenario, it establishes a system of

“comprehensive data integration+dynamic service output” and forms a “one species, one profile” mechanism for

aquaculture adaptability and risk early warning; for the recreational fishing scenario, it creates a model of “point

information integration+exclusive index service” and develops customized products such as the beachcombing index

and sea fishing suitability index. This study not only verifies the supporting value of scenario-based meteorological

services for the development of marine ranching, but also provides practical references for the optimization of national

marine ranching meteorological services with the formed theoretical framework and service paradigm, which is of great

significance for promoting the safe and efficient development of marine ranching and the coordination development

between marine economy and ecological protection.

Keywords: Marine ranching; Meteorological services; Scenario-based services
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Fig.l Flow chart of scenario-based meteorological service for marine ranching
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