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Table S1 
Influencing factors of BVOC Emissions and GPP Coupling. 

 Driving factors Code Unit Website 

Climatic & 

Environmental 

Conditions 

Temperature X1 ℃ 
https://data.tpdc.ac.cn 

Precipitation X2 mm 

Solar Radiation X3 0.5° https://www.climatologylab.org 
Evapotranspiration X4 mm https://data.tpdc.ac.cn 

Soil Moisture X5 m³/m³ https://ldas.gsfc.nasa.gov 

Arid Index X6 - https://data.tpdc.ac.cn 

Vegetation 

change 

Forest Cover Fraction X7 

% https://www.nesdc.org.cn 
Grassland Cover Fraction X8 

Shrub Cover Fraction X9 

Cropland Cover Fraction X10 

Note: To simplify subsequent descriptions, each driving factor is assigned a code due to the large number of 
variables involved. 
  

https://www.climatologylab.org/


 
Table S2 
Maximum Incremental Reactivity (MIR, g O₃/g VOC) values for selected BVOC species and their 
representative substitutes. 

BVOC species MIR (g O3/g VOC) BVOC species MIR (g O3/g VOC) 

acetone 0.35 methanol 0.65 

acetaldehyde 6.34 methyl-bromide 0.018 

butanes-and-higher-alkanes 1.08 methyl-chloride 0.036 

butenes-and-higher-alkenes 9.42 methyl-iodide -0.53 

CH4 0.014 other-aldehydes 4.18 

CO 0.053 other-ketones 4.48 

ethane 0.26 other-monoterpenes 6.16 

ethanol 1.45 pinene-a 4.38 

ethene 8.76 pinene-b 3.38 

formaldehyde 9.24 propane 0.46 

hydrogen-cyanide 0.2 propene 11.37 

isoprene 10.28 sesquiterpenes 4.01 

MBO 4.73 toluene 3.88 

Note: For certain BVOC categories, representative compounds were used to approximate MIR values due 
to the lack of specific data. The substitutions are as follows: Butanes and higher alkanes are represented by 
n-butane; Butenes and higher alkenes are represented by n-butene; Other aldehydes are represented by 
hexanal; Other ketones are represented by isophorone; Other monoterpenes are represented by terpinolene; 
Sesquiterpenes are represented by sabinene. 
  



Table S3  
Types of interaction between two covariates 

 

Interaction relationship Interaction type 

𝑞𝑞�𝑋𝑋𝑖𝑖 ∩ 𝑋𝑋𝑗𝑗� < 𝑀𝑀𝑀𝑀𝑀𝑀 �𝑞𝑞(𝑋𝑋𝑖𝑖), 𝑞𝑞�𝑋𝑋𝑗𝑗�� Nonlinear-weaken 

𝑀𝑀𝑀𝑀𝑀𝑀 �𝑞𝑞(𝑋𝑋𝑖𝑖), 𝑞𝑞�𝑋𝑋𝑗𝑗�� < 𝑞𝑞�𝑋𝑋𝑖𝑖 ∩ 𝑋𝑋𝑗𝑗� < 𝑀𝑀𝑀𝑀𝑀𝑀 �𝑞𝑞(𝑋𝑋𝑖𝑖), 𝑞𝑞�𝑋𝑋𝑗𝑗�� Uni-variable weaken 

𝑞𝑞�𝑋𝑋𝑖𝑖 ∩ 𝑋𝑋𝑗𝑗� > 𝑀𝑀𝑀𝑀𝑀𝑀 �𝑞𝑞(𝑋𝑋𝑖𝑖), 𝑞𝑞�𝑋𝑋𝑗𝑗�� Bivariable enhanced 

𝑞𝑞�𝑋𝑋𝑖𝑖 ∩ 𝑋𝑋𝑗𝑗� =  𝑞𝑞(𝑋𝑋𝑖𝑖) + 𝑞𝑞�𝑋𝑋𝑗𝑗� Independent 

𝑞𝑞�𝑋𝑋𝑖𝑖 ∩ 𝑋𝑋𝑗𝑗� >  𝑞𝑞(𝑋𝑋𝑖𝑖) + 𝑞𝑞�𝑋𝑋𝑗𝑗� Nonlinear-enhanced 


