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Abstract

Against the backdrop of global climate change and increasing frequency of extreme weather events, weather modification stands
out as a crucial technological approach to harness cloud water resources and mitigate meteorological disasters, demonstrating
significant strategic value. While China ranks among the world’s top in weather modification operations, persistent challenges like
uncertain operational effectiveness evaluation and economic benefits that are hard to quantify have constrained its marketization
and sustainable development. This study establishes a quantitative framework integrating meteorological physical effects with
financial risk management, innovatively proposing the Artificial Weather Modification Benefit Index (AIWEI). It develops a three-
tier technical framework: “physical effect assessment — benefit equivalence conversion — financial index generation,” combining
multi-source observational data with cloud numerical modeling to convert physical effects like rainfall enhancement into standardized
tradable indices. The research provides operational benefit assurance, mitigates fiscal fund risks, and drives the transformation of
weather modification from traditional public services to a collaborative model integrating public services and market mechanisms.
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