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Predicting Fire Radiative Power From the Combination of
Polar-Orbiting and Geostationary Satellite Data During
Wildfire Spread by Using Deep Learning

(Zixun Dong, Beijing Forestry University )

Abstract:Fire radiative power (FRP) is an important indicator for measuring the intensity of wildfires.
Compared to traditional real-time fire line or combustion area information, FRP can provide more detailed and
accurate fire dynamic data. This plays a crucial role in optimizing firefighting actions and assessing environmental
pollution. Traditional methods can only provide information on the presence or absence of binary fires, while FRP
can quantitatively reflect the intensity of fires. Therefore, accurately predicting FRP data has become a key task in
wildfire management and response. To achieve this goal, we utilized data fusion from geostationary and polar orbit
satellites to correct and optimize FRP data. Geostationary satellites can provide high temporal resolution data, while
polar orbit satellites can provide high spatial resolution data. Through the complementary combination of the two,
we can obtain high-quality FRP data. In addition, we also comprehensively considered various factors that affect
the spread of wildfires, such as meteorological conditions (such as wind speed, humidity, temperature, etc.), terrain
(such as altitude, altitude difference, etc.), vegetation index (such as NDVI), population density, etc., in order to
construct a comprehensive dataset covering wildfires in California since 2017. Based on this data, we have
developed a deep learning framework that integrates multiple modules to process and analyze multimodal data. We
investigated the effects of input sequence length and loss function design on model predictive performance. Through
systematic research on these parameters, we gradually optimized the model to perform well in FRP prediction. In
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addition, our deep learning model has also demonstrated good performance in transfer learning and multi-step
prediction. This is of great significance for the early deployment of fire resources and the development of emergency
response plans.
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