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Abstract

Based on the actual precipitation data of Yantai City, Shandong Province from January 2019 to De-
cember 2023, this paper analyzes the spatial distribution, daily variation, monthly variation and
annual variation characteristics of the frequency of short-term heavy precipitation in Yantai City,
and tries to use CatBoost machine learning algorithm to predict short-term heavy precipitation. The
conclusions are as follows: The frequency of short-term heavy precipitation and the strongest pre-
cipitation in Yantai City are mainly concentrated in the northwest and southeast coastal areas. The
short-term heavy precipitation in the northwest is larger in terms of frequency and maximum heavy
precipitation. The frequency and intensity of short-term heavy precipitation in the central, north-
ern and eastern parts of Yantai are small. The daily variation, monthly variation and annual varia-
tion characteristics of the total frequency of short-term heavy precipitation in Yantai City are sig-
nificant. In terms of daily variation, the frequency of short-term heavy precipitation from the even-
ing to the early morning is the most frequent, and the early morning and afternoon are the second
most frequent periods, while the frequency of short-term heavy precipitation before and after sun-
rise is low. The fluctuation range of monthly variation is large, which increases first and then de-
creases. The short-term heavy precipitation is more concentrated in June-August. The fluctuation
range of its annual change is also large, and it also shows a trend of increasing first and then de-
creasing. It reaches a maximum of 499 times in 2022, and then gradually decreases. In 2019, it is at
least 72 times. The period with more frequency of short-term heavy precipitation is concentrated
in 2021~2023. The CatBoost model is used to predict the heavy precipitation in Yantai City. The
model can basically capture the characteristics of short-term heavy precipitation in Yantai City, and
shows good prediction ability on the test set, which shows that the model has good generalization
ability.
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Figure 1. The frequency distribution of short-term heavy precipitation at each station
in Yantai City, Shandong Province from January 2019 to December 2023
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Figure 2. The distribution of maximum heavy precipitation at each station in Yantai
City, Shandong Province from January 2019 to December 2023 (unit: mm)
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Figure 3. Daily variation of total frequency of short-time heavy precipitation in Yantai City, Shandong Province from January
2019 to December 2023
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Figure 4. Monthly variation of total frequency of short-time heavy rainfall in Yantai City, Shandong Province from January
2019 to December 2023
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Figure 5. Annual variation of total frequency of short-time heavy precipitation in Yantai City, Shandong Province from Jan-
uary 2019 to December 2023
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Figure 6. CatBoost short-term heavy rainfall warning and forecasting model prediction confusion matrix (training set)
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Figure 7. CatBoost short-term heavy rainfall warning and forecasting model prediction confusion matrix (test set)
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Figure 8. Contribution of each characteristic parameter of CatBoost short-term heavy rainfall warning and forecasting model
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Figure 9. Correlation analysis of CatBoost short-term heavy rainfall warning and forecasting model parameters
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