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Supplementary Materials for 

A multi-dimensional collaborative correction mechanism of water scarcity footprint 

characterization factors for China's regional sustainable development 

 

This Supplementary Materials section contains 7-page document, including Principal component 

analysis Python code, four figures, and this cover page.
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Principal component analysis Python code 

import pandas as pd 

from sklearn.decomposition import PCA 

 

file_path = 'water_data.xlsx' 

data = pd.read_excel(file_path,sheet_name='Sheet3') 

 

natural_factors = data.iloc[:, 2:5] 

print(natural_factors) 

economic_factors = data.iloc[:, 5:8] 

social_factors = data.iloc[:, 8:11] 

 

def perform_pca(factors_df): 

    factors_df = factors_df.apply(pd.to_numeric, errors='coerce') 

    factors_df.dropna(inplace=True) 

 

    pca = PCA() 

    pca.fit(factors_df) 

 

num_components = pca.n_components_ 

    explained_variance_ratio = pca.explained_variance_ratio_ 

     

cumulative_variance = explained_variance_ratio.cumsum()   

    selected_components = [i for i, v in enumerate(cumulative_variance) if v <= 0.7]  

 

    principal_components = pd.DataFrame(pca.components_[:num_components],  

                                    columns=factors_df.columns, 

                                    index=[f'PC{i+1}' for i in range(num_components)]) 
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    return principal_components, explained_variance_ratio, selected_components 

 

natural_pca, natural_variance, natural_selected = perform_pca(natural_factors) 

economic_pca, economic_variance, economic_selected = perform_pca(economic_factors) 

social_pca, social_variance, social_selected = perform_pca(social_factors) 

 

def print_pca_results(pca_df, variance, selected_indices, category): 

    print(f"\n{category}Principal Component::") 

    print(pca_df) 

     

    print(f"\n{category}Principal component explained variance proportion:") 

    for i, var in enumerate(variance): 

        print(f"PC{ i + 1}: {var:.4f}") 

     

    print(f"\nPrincipal components accounting for more than 70% of variance:") 

    for index in selected_indices: 

        if index < len(variance): 

            print(f"  PC{index + 1}: {variance[index]:.4f}") 

 

print_pca_results(natural_pca, natural_variance, natural_selected, "Natural factors") 

print_pca_results(economic_pca, economic_variance, economic_selected, "Economic factors") 

print_pca_results(social_pca, social_variance, social_selected, "Social factor") 
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Figure S1. Temporal distribution of composite natural factor evaluation indices across Chinese 

regions. 
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Figure S2. Temporal evolution of composite economic factor evaluation indices across Chinese 

regions. 
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Figure S3. Temporal evolution of composite social factor evaluation indices across Chinese regions. 
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Figure S4. Temporal distribution of the comprehensive evaluation index of regional composite 

factors in China. 

 


