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FIG. S1. The optimized values for m in (a) the GFDL ESM2Mb and (b) the CESM models. 

  



 

FIG. S2. Comparisons between the direct sT   computed by the GFDL ESM2Mb and the CESM 

models and the modeled sT  computed by the attribution methods in summer and winter. The blue 

stars and values denote the mean values. 

  



 

FIG. S3. Attribution of the LST contrast between forests and croplands ( = cropland – forest) during 

winter in the GFDL ESM2Mb model. (a) The direct sT   calculated by taking the temperature 

difference between forests and croplands in the GFDL ESM2Mb model simulation and (b) the modeled 

sT  computed by the attribution method. Contributions to the LST contrast from changes in the (c) 

albedo, (d) aerodynamic resistance, (e) surface resistance, and (f) heat storage based on the attribution 

method. Panel (b) corresponds to the term on the l.h.s. of Eq. (19) while panels (c-f) correspond to, in 

order, the terms on the r.h.s. of Eq. (19). For the Northern and Southern Hemispheres, the figure shows 

the DJF and JJA averages, respectively. The black line denotes the latitudinal dependence of the 

corresponding value and the gray shading represents the mean    standard deviation of the 

corresponding value. Units are oC. 

 



 

FIG. S4. Global averages of the attribution results for the LST contrast between forests and croplands 

( = cropland – forest) during winter in the GFDL ESM2Mb model. The yellow bar donates the 

directly sT  calculated by taking the temperature difference between forests and croplands, the red 

bar denotes the modeled sT   computed by the attribution method, and the blue bars denote the 

contributions from different biophysical factors. The error bars are given as the standard deviation of 

the global mean and indicate the spatial variability. 

  



 

FIG. S5. Attribution of the LST contrast between forests and croplands ( = cropland – forest) during 

winter in the CESM model. (a) The direct sT   calculated by taking the temperature difference 

between forests and croplands in the CESM model simulation and (b) the modeled sT  computed by 

the attribution method. Contributions to the LST contrast from changes in the (c) albedo, (d) 

aerodynamic resistance, (e) surface resistance, (f) heat storage, (g) specific humidity, and (h) air 

temperature based on the attribution method. Panel (b) corresponds to the term on the l.h.s. of Eq. (20) 

while panels (c-h) correspond to, in order, the first six terms on the r.h.s. of Eq. (20). For the Northern 

and Southern Hemispheres, the figure shows the DJF and JJA averages, respectively. The black line 

denotes the latitudinal dependence of the corresponding value and the gray shading represents the 

mean   standard deviation of the corresponding value. Units are oC. 



 

FIG. S6. Similar to Fig. S4 but with the CESM model. 

 

  



 

FIG. S7. Differences ( ) in the attribution results between the GFDL ESM2Mb and the CESM models 

(GFDL minus CESM) during winter. Units are oC. 

  



 

FIG. S8. A comparison of the sensitivities of LST to albedo ( sT    ), aerodynamic resistance 

( s aT r  ), surface resistance ( s sT r  ), and heat storage ( sT G  ) in the GFDL ESM2Mb and the 

CESM models during winter. Left column corresponds to the results in the GFDL ESM2Mb model, 

while right column corresponds to the results in the CESM model. Units are oC for sT   , oC m s-1 

for s aT r   and s sT r  , and oC m2 W-1 for sT G  . 



 

FIG. S9. A comparison of the changes ( = cropland – forest) of albedo (  ), aerodynamic resistance 

( ar ), surface resistance ( sr ), and heat storage ( G ) in the GFDL ESM2Mb and the CESM models 

during winter. Left column corresponds to the results in the GFDL ESM2Mb model, while right 

column corresponds to the results in the CESM model. Units are / for  , s m-1 for ar  and sr , 

and W m-2 for G . 

 



 

FIG. S10. The differences ( ) in terms of the sensitivities and the biophysical changes between the 

GFDL ESM2Mb and the CESM models (GFDL minus CESM) during winter. 



 

FIG. S11. The fractional differences (  ) in terms of the sensitivities and the biophysical changes 

between the GFDL ESM2Mb and the CESM models during winter. Units are %. 

  



 

FIG. S12. Boxplots of the fractional differences ( ) in terms of the sensitivities and the biophysical 

changes during winter. 

 

 


