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Fig. 1 Study area and GNSS validation stations
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Fig. 2 Comparison of GNSS PWV, ERA5 PWV, and predictions from different models
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Fig. 3 The difference in water vapor prediction results between the two models and ERAS5 water vapor
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ERAS PWYV Prediction Based on FFT and ConvLSTM
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Abstract: This paper utilizes the ERA5 multi-element dataset to predict ERA5 water vapor by integra-
ting the fast Fourier transform(FFT ) and convolutional long short-term memory(ConvLLSTM) meth-
ods. Firstly, the common periods of various meteorological elements are extracted using FFT. Subse-
quently, multiple meteorological elements with different common periods and individual water vapor
data are selected as model inputs, and the ConvLLSTM method is employed to train the ERA5 water
vapor and construct the prediction model. Finally, the prediction performance of the model for point
and spatial water vapor is evaluated using GNSS water vapor and actual ERA5 water vapor. The re-
sults indicate that the ERA5 water vapor prediction method based on FFT and ConvLSTM can effec-
tively predict water vapor for the next 120 hours, with high accuracy in both single-point and spatial
areas, providing a data foundation for short-term precipitation warnings.
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