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Figure S1. Spatial distribution of driving factors. (a) car navigation data (b) mobile phone 
signaling data (c) WorldPop data (d) nighttime light data (e) particulate matter (PM2.5) data (f) 
shortwave radiation data (g) temperature data (h) precipitation data. 
 
 

Table S1. Model performance parameters for the driving factors analysis by RF 
Performance 
parameters 

NDVI  
increase 

NDVI  
decrease 

EVI  
increase 

EVI  
decrease 

% Var explained 67.06 64.19 64.88 58.45 
R² 0.66 0.64 0.63 0.57 

 



3 
 

 
Figure S2. The processing flow of the Random Forest model. 

 
Table S2. Model performance parameters for the indices of mobile human activity by RF 

Performance 
parameters 

HFlowOut 
in 2000 

HFlowIn 
in 2000 

TFlowOut in 2000 TFlowIn in 
2000 

% Var explained 69.01 79.06 82.89 83.41 
R² 0.79 0.80 0.89 0.89 
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Figure S3. Nonlinear impact of the driving factors on vegetation change 
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Table S3. Definition of the interactive relationship 

Interactive relationship Definition 
Univariate weakening 𝑞 (ሺ𝑥ଵ ∩ 𝑥ଶሻ) < min ሺ𝑞ሺ𝑥ଵሻ, 𝑞ሺ𝑥ଶሻ 
Univariate nonlinear weakening min  ሺ𝑞ሺ𝑥ଵሻ , 𝑞ሺ𝑥ଶሻሻ  < 𝑞ሺ𝑥ଵ ∩ 𝑥ଶሻ  < max  ሺ𝑞ሺ𝑥ଵሻ , 𝑞ሺ𝑥ଶሻሻ 
Bivariate enhancement max (𝑞ሺ𝑥ଵሻ, 𝑞ሺ𝑥ଶሻ) < 𝑞ሺ𝑥ଵ ∩ 𝑥ଶሻ < 𝑞ሺ𝑥ଵሻ + 𝑞ሺ𝑥ଶሻ 
Independent 𝑞ሺ𝑥ଵ ∩ 𝑥ଶሻ = 𝑞ሺ𝑥ଵሻ + 𝑞ሺ𝑥ଶሻ 
Nonlinear enhancement 𝑞ሺ𝑥ଵ ∩ 𝑥ଶሻ > 𝑞ሺ𝑥ଵሻ + 𝑞ሺ𝑥ଶሻ 

 
Table S4. Model performance parameters for the driving factors analysis by PLSR 

Performance 
parameters 

NDVI  
increase 

NDVI  
decrease 

EVI  
increase 

EVI  
decrease 

% Var explained 29.66 11.78 28.56 18.86 
Adjusted R² 0.03 0.04 0.02 0.03 

 

 
Figure S4. Conception of the impacts of human interactions on vegetation change in central urban areas. 
 


