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Abstract

With global warming, frequent heatwave events pose serious threats to the health
of the elderly population. This study takes Jiaozuo and Zhengzhou as research areas,
utilizes ERA5-Land meteorological reanalysis data and population health statistics to
construct an LSTM-Attention based multi-time-scale heat health risk early warning
model, and develops a visualization dashboard system.

The main contributions include: (1) acquisition and preprocessing of ERA5-Land
meteorological data (2010-2024) for both cities, combined with census and health statis-
tics data; (2) design of a deep learning model combining LSTM with multi-head self-
attention for risk prediction at three time scales (short/medium/long term); (3) com-
parative experiments with XGBoost baseline to validate the deep learning approach;
(4) development of a Flask+ECharts web dashboard with dark tech-blue theme for
multi-dimensional visualization.

Experimental results show that the LSTM-Attention model outperforms tradi-
tional methods in short and medium-term early warning tasks, providing effective
decision support for heatwave health risk management.

Keywords: Heatwave; Elderly Population; Multi-time-scale Early Warning; LSTM-

Attention; Visualization
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