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Abstract

The evolution of the ecological environment exhibits significant spatiotemporal complexity. Traditional monitoring and analysis
methods are difficult to handle the integration and processing of multi-source and massive data as well as the analysis of dynamic
patterns, which restricts the precise grasp of its evolution mechanism. Based on geographic information big data, this paper integrates
multi-source spatio-temporal data such as remote sensing and the Internet of Things. Through GIS technology, it conducts spatio-
temporal pattern identification of ecological environment elements, analysis of natural and humanistic driving mechanisms, and
multi-scale correlation analysis. It constructs traditional statistical, machine learning, and coupled prediction models. After accuracy
verification and optimization, dynamic visual prediction is achieved. With the aim of providing references for decision-making on
ecological and environmental protection.
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