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Research on Prediction of Farmland CO, Emission
Concentration Based on an LSTM-XGBoost Hybrid Model

YAN Zhengang. YANG Fafa., WANG Yaodong

College of Information Science and Technology ., Gansu Agricultural University , Lanzhou Gansu 730070, China

Abstract: Aiming at the limitations of traditional models in predicting farmland CO, emission concentra-
tion, this study constructed four machine learning models, namely long short-term memory (LSTM),
eXtreme Gradient Boosting (XGBoost), gated recurrent unit (GRU) and random forest (RF), and
optimized their hyperparameters viaBayesian and random search methods. Results showed that LSTM
excelledin capturing long-term temporal patterns (R*=0. 86, MAPE =5.97), while XGBoost performed

well in short-term nonlinear fitting (R* =0. 84, MAPE =4.62). To overcome the limitations of a single
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model, this paper constructs a combined XGBoost model based on LSTM time series feature splicing. The
model effectively balances the fitting performance of long-term trends and local fluctuations, and improves
the overall prediction accuracy(R*=0. 94, RMSE=22. 81, MAPE=2.21).

Key words: LSTM-XGBoosthybrid model; farmland CO, emission prediction; recurrent neural network

model; ensemble tree model
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RMSE B 20 £ F 7Y 34. 41 23. 34 0. 88 4.93
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