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Abstract

Estimating precipitation height in data-scarce regions is
important for its wide application in water resource
management-related topics. In this study, the performance of
the Extreme Gradient Boosting (XGBoost) model was
evaluated for predicting precipitation depth in Karkheh River
Basin at short-term forecasting horizons, ranging from daily to
7-day averaged precipitation. For this purpose, three-hourly
data on precipitation, air temperature, and relative humidity
recorded at synoptic stations during the period from January
2001 to February 2024 were used. Data preprocessing steps
including completing missing data recorded at stations and
removing outliers were carried out. Additionally, to consider
the effects of precipitation, relative humidity, and air
temperature from previous days on the current day’s
precipitation prediction, time lags from one to seven past days
were applied to the data and prepared as inputs to the machine
learning model in seven different scenarios. Results of the
testing phase showed that the prediction accuracy of the model
increased with the use of more historical information; such that
in the seven-day scenario, the model demonstrated more
accurate precipitation time prediction with R?=0.93, RMSE =
0.41 mm, and MAE = 0.19 mm compared to the one-day
scenario with the corresponding values of R? = 0.46, RMSE =
1.13 mm, and MAE = 0.61 mm.
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Fig. 1- Geographical location of the Karkheh River basin and the encompassing synoptic stations
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Fig. 9- Feature importance values of model’s variable inputs in 7-day scenario
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1- General Circulation Atmospheric Models
(GCAMs)

2- Decision Tree

3- Naive Bayes

4- K-Nearest Neighbors

5- Support Vector Machine

6- Artificial Neural Networks

7- Numerical Weather Prediction

8- Root Mean Square Error

9- Random Forest

10- Extreme Gradient Boosting (XGBoost)
11- Generalized Linear Model

12- Linear Discriminant Analysis

13- Boosting

14- Categorical Boosting (CatBoost)
15- Preprocessing

16- Smoothing

17- Pearson Coefficient

18- Kendal Coefficient

19- Coefficient of Correlation Weighting Method
20- Normal Ratio Method

21- Modified Normal Ratio Method

22- Inverse Distance Weighting Method
23- Regularization

24- Overfitting

25- Underfitting

26- Grid Search Cross Validation

27- 10-Fold Cross Validation

28- Mean Square Error (MSE)

29- Early-Stopping Mechanism

30- Fold

31- Mean Absolute Error

32- Kling—Gupta Efficiency

33- Tabular Data

34- Sen’s slope

35- Ensemble
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