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Configuration Manual for Improving Crop 

Yield Forecasting with Hybrid CNN-GRU 

and ARIMA-GRU Models 

 

Sameer Ahamed Sahul Hameed 

23326751 

 

 

1. Introduction 
This manual provides step-by-step instructions for setting up the environment, dependencies, 

and configurations needed to replicate and run the research study titled Improving Crop Yield 

Forecasting with Hybrid CNN-GRU and ARIMA-GRU Models. The models implemented 

in this research include several machine learning models (Lasso Regression, KNN, Decision 

Tree), deep learning architectures (DNN, LSTM), and a hybrid CNN-GRU and ARIMA-

GRU model. 

The study utilizes crop yield data consisting of various agricultural features (rainfall, 

temperature, crop type, etc.) and aims to enhance prediction accuracy using advanced hybrid 

modelling techniques. 

 
 

2. System Hardware Requirements 
Before beginning the setup, ensure the system meets the following hardware requirements: 

⚫ Operating System: Ubuntu 20.04+ or Windows 10/11 (Linux-based systems preferred) 

⚫ Processor: Intel Core i5 or higher (Quad-core or better) 

⚫ RAM: Minimum 8 GB (16 GB or more recommended) 

⚫ GPU: NVIDIA GPU with CUDA support (optional, recommended for deep learning) 

⚫ Disk Space: Minimum 10 GB free (for dataset, models, and dependencies) 

 

 

3. Software Requirements: 
The following software and libraries are required: 

• Python 3.8 or newer 

• Anaconda (for managing environments and packages) 

• Jupyter Notebook or VS Code (for development and experimentation) 

 

Required Python Packages: 

• Pandas – For data manipulation 

• NumPy – For numerical operations 

• Matplotlib / Seaborn – For visualizations and plots 

• Scikit-learn – For machine learning models and evaluation metrics 

• TensorFlow / Keras – For deep learning model building 

• Statsmodels – For ARIMA modelling 

• Warnings – For suppressing unnecessary warnings 

• StandardScaler / MinMaxScaler – For feature scaling 
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4. Dataset Details 
 

4.1 Dataset Source and Access 

⚫ Dataset Name: Agriculture Crop Yield 

⚫ Source: Available on Kaggle — samuelotiattakorah/agriculture-crop-yield 

⚫ Sample Size: Approximately 1,000,000 records, each representing a unique crop 

cultivation event, with the target variable being crop yield in tons per hectare. 

 

4.2 Dataset Features 

The dataset includes the following key variables: 

 

 
 

Feature Description 

Region Geographical region of cultivation (e.g. North, East, South, West) 

Soil_Type Soil classification (e.g. Clay, Sandy, Loam, Silt, Peaty, Chalky) 

Crop Crop type (e.g. Wheat, Rice, Maize, Barley, Soybean, Cotton) 

Rainfall_mm Total rainfall (in mm) during the growing season 

Temperature_Celsius Average temperature during crop growth (°C) 

Fertilizer_Used Whether fertilizer was applied (True/False) 

Irrigation_Used Whether irrigation was used (True/False) 

Weather_Condition Primary weather during season (Sunny, Rainy, Cloudy) 

Days_to_Harvest Duration between planting and harvest (in days) 

Yield_tons_per_hectare Final yield outcome per hectare (target variable) 

 
 
 
 
 
 
 
 

https://www.kaggle.com/datasets/samuelotiattakorah/agriculture-crop-yield
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5. Model Configuration 

 
This section outlines the configuration details for each model used in the research. 

 

5.1. Baseline Machine Learning Models 

 

Lasso Regression: 

• Regularization: L1 

• Used for feature selection and linear forecasting 

 

 
 
 

 

K-Nearest Neighbours: 

• Neighbours: 5 (default) 

• Distance metric: Euclidean 

 

 

 



4 
 

 

 
 
 

Decision Tree Regressor: 

• Default parameters used 

• Suitable for capturing non-linear relationships 

 

 
 

5.2. Deep Learning Models 

Deep Neural Network (DNN) Configuration: 

• Input Layer: Normalized numeric features 

• Hidden Layers: 128 → 64 → 32 

• Dropout: 0.3 after each dense layer 

• Output Layer: Single neuron (linear activation) 

• Optimizer: Adam 

• Loss Function: Mean Squared Error (MSE) 

• Activation: ReLU for hidden layers 
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LSTM Configuration: 

• Input Shape: (Samples, Time Step=1, Features) 

• LSTM Layer: 64 units 

• Dropout: 0.3 

• Dense Layer: 32 

• Output Layer: 1 

• Optimizer: Adam 

• Loss: MSE 

 

 
 

CNN-GRU Hybrid Model: 

• Input Shape: (Features, 1) 

• Conv1D Layer: 64 filters, kernel size = 2 

• Batch Normalization 

• Dropout: 0.3 

• GRU Layer: 64 units 

• Dense Layers: 32 → 1 

• Optimizer: Adam 

•  Loss: MSE 
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5.3. ARIMA-GRU Hybrid Model 

Step 1: ARIMA 

• ARIMA Order: (2,1,2) 

• Use ARIMA to model the main trend of yield data 

 

 
 

 

Step 2: GRU on Residuals 

• Sequence length: 10 

• GRU Layers: [128 → 64] 

• Batch Normalization + Dropout (0.2) 

• Dense Layers: [32 → 1] 
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Final output is computed by combining ARIMA output and GRU prediction of residuals. 

 

 
 
 
 

6. Conclusion 

This configuration manual provides a structured guide for replicating the crop yield 

forecasting research. Follow the steps for setting up the environment, preparing the dataset, 

configuring each model, and evaluating performance. Adjust model parameters as needed for 

further optimization and experiment replication. 

For issues during setup, refer to official documentation for the respective libraries or consult 

error logs in Jupyter Notebook. 
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