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Abstract : To overcome the three major bottlenecks of traditional flood monitoring, namely "information
lag, semantic poverty, and data silos," this paper proposes an "Image-Driven—Knowledge Graph
Empowerment" framework (Image-KG4Flood). Firstly, leveraging multimodal images from unmanned
aerial vehicles (UAVs) and social media, a minute—level online learning pipeline is constructed based on
PyTorch/OpenCV, compressing the remote sensing cycle from hours to 5—10 minutes. Secondly, using
YOLOv5/Faster R-CNN for joint detection of five target categories ("people—vehicles—houses—-boats—
trees") and estimating flood coverage, a dataset of 1,255 targets covering a flood gradient of 0%-90%
is constructed. Thirdly, a Neo4| spatiotemporal knowledge graph is designed to unify multi-source
heterogeneous data from water conservancy loT, transportation networks, and weather forecasts.
A graph embedding method combining "rule logic features + cosine similarity" is proposed to achieve
five—level (A-E) intelligent early warnings and interpretable decision paths for "trapped individuals—
nearest safe points—available rescue boats." Experiments show that the system outputs Level A
warnings with over 0.95 similarity in scenarios with 15% coverage/3 targets, accurately triggers Level
E warnings and large—scale evacuation recommendations in 70% coverage scenarios, and achieves
a single response time of <5 seconds. This study not only provides a replicable and scalable Al+KG
technical paradigm for flood emergency response but also offers methodological insights for intelligent
responses to extreme climate events such as typhoons and wildfires.

Keywords : knowledge graph; target detection; flood warning; graph embedding; YOLOv5; Neo4j;
multimodal fusion
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