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a. Response of Downward Radiation Fluxes 

The downward fluxes of shortwave (ΔRSWdn) and longwave (ΔRLWdn) radiation display 
a small local response to landuse change. ΔRSWdn increases in the extra-tropics and 
there is a much smaller decrease in ΔRLWdn. Both responses are slightly larger over 
the Himalaya and at some points on the west coast of the Americas, suggesting they 
may have a common cause, which is likely to be a reduction in cloud cover. 
Excluding the effects of ΔRSWdn and ΔRLWdn on the net temperature response makes 
no qualitative difference (fig. S1). Similarly, removing their effect in the evaluation of 
the net radiation response (ΔRn; fig. S2) and ΔTs (fig. S3) has little effect. 

 

Figure S1) The net temperature response excluding the effects of changes in 
downward radiation fluxes. 
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Figure S2) Time-latitude comparison of net radiation response (ΔRn), without 
changes in downwelling radiation, to deforestation in HadGEM2-ES and in the 
Duveiller et al. (2018a) dataset. Transitions from a-c) shrub to grass, d-f) needle-leaf 
tree to crop, g-i) deciduous tree to crop and j-l) evergreen tree to crop. The 
HadGEM2-ES response (left columns; a, d, g, j) is the local response per tree cover 
change, ΔV, as described in the methods section. The Duveiller et al. data is shown 
in the middle columns (b, e, h, k) and the model-observation difference shown in the 
right columns (c, f, i, l). 

 



 

Figure S3) Time-latitude comparison of the response to deforestation in HadGEM2-
ES and the Li et al. (2015) dataset. With the effect of downwelling radiation removed 



from the HadGEM2-ES temperature response. a-c) Albedo, d-f) surface temperature 
and g-i) evapotranspiration. The HadGEM2-ES response (left column; a, d, g) is the 
local response per tree cover change, ΔV, as described in the methods section. The 
Li et al. data is shown in the middle column (b, e, h) and the model-observation 
difference shown in the right column (c, f, i). 

 

b. Regional Mean Biases 

The average biases for four broad zones are given in tables S1-S4. This is a 
summary of the results displayed in figures 6, 8, 9 and 10.  

Table S1: Mean bias north of 40°N. The local responses of surface temperature 
(ΔTs), albedo (Δα), upward shortwave radiation (ΔRSWup) and evapotranspiration 
(ΔET) are evaluated against the Li et al. (2015) dataset. The local responses of net 
radiation (ΔRn), latent heat flux (ΔL) and sensible heat flux (ΔH) are evaluated 
against the Duvellier et al. (2018a) dataset. The temperature effect column shows 
the expected impact of the bias on surface temperature, impacts that are consistent 
with the net temperature bias are shown in bold. 

Response Observed 
Mean 

Model 
Bias 

Interpretation Temperature 
Effect 

ΔTs [K] -0.12  -0.48  too much cooling cold bias 
Δα [-] 0.10  0.04  too much cooling cold bias 
ΔRSWup [W m-2]  4.58  too much cooling cold bias 
ΔRn [W m-2] 
shrub to grass  

-4.19  -5.01  too much cooling cold bias 

ΔRn [W m-2] 
needle-leaf to crop 

-13.31  0.51  not enough cooling warm bias 

ΔRn [W m-2] 
deciduous to crop 

-8.65  -2.40  too much cooling cold bias 

ΔET [kg m-2 month-

1] 
-3.04  -0.80  too much warming warm bias 

ΔL [W m-2]  
shrub to grass 

-0.64  -2.84  too much warming warm bias 

ΔL (needle-leaf to 
crop) [W m-2] 

-0.81  -3.29  too much warming warm bias 

ΔL (desciduous to 
crop) [W m-2] 

-4.33  -1.02  too much warming warm bias 

ΔH (shrub to grass) 
[W m-2] 

-3.45  -1.87  too much warming warm bias 

ΔH (needle-leaf to 
crop) [W m-2] 

-12.16  2.39  not enough 
warming 

cold bias 

ΔH (deciduous to 
crop) [W m-2] 

-4.15  -2.11  too much warming warm bias 



 

Table S2: Mean bias between 10°N and 40°N. 

Response 
Observed 
Mean 

Model 
Bias Interpretation 

Temperature 
effect 

ΔTs [K] 1.14  -0.57  
not enough 
warming cold bias 

Δα [-] 0.03  0.01  too much cooling cold bias 
ΔRSWup [W m-2]  2.33  too much cooling cold bias 
ΔRn [W m-2] 
deciduous to crop -9.41  2.42  not enough cooling warm bias 
ΔRn [W m-2] 
evergreen to crop -11.75  5.54  not enough cooling warm bias 
ΔET [kg m-2 month-

1] -12.38  7.97  
not enough 
warming cold bias 

ΔL [W m-2] 
deciduous to crop -12.12  5.71  

not enough 
warming cold bias 

ΔL [W m-2] 
evergreen to crop -14.71  8.57  

not enough 
warming cold bias 

ΔH [W m-2] 
deciduous to crop 2.94  -3.56  

warming not 
cooling warm bias 

ΔH [W m-2] 
evergreen to crop 5.70  -4.98  not enough cooling warm bias 
 

Table S3: Mean bias between 10°S and 10°N 

Response 
Observed 
Mean 

Model 
Bias Interpretation 

Temperature 
effect 

ΔTs [K] 2.93  -3.01  
cooling not 
warming cold bias 

Δα [-] 0.01  0.02  too much cooling cold bias 
ΔRSWup [W m-2]  5.79  too much cooling cold bias 
ΔRn [W m-2] 
deciduous to crop -15.85  6.80  not enough cooling warm bias 
ΔRn [W m-2] 
evergreen to crop -9.81  1.23  not enough cooling warm bias 
ΔET [kg m-2 month-

1] -14.73  7.69  
not enough 
warming cold bias 

ΔL [W m-2] 
deciduous to crop -11.19  1.51  

not enough 
warming cold bias 

ΔL [W m-2] 
evergreen to crop -5.65  -3.77  too much warming warm bias 



ΔH [W m-2] 
deciduous to crop -5.09  6.46  

cooling not 
warming cold bias 

ΔH [W m-2] 
evergreen to crop -2.81  5.11  

cooling not 
warming cold bias 

 

Table S4: Mean bias south of 10°S 

Response 
Observed 
Mean 

Model 
Bias Interpretation 

Temperature 
effect 

ΔTs [K] 1.43  -0.92  
not enough 
warming cold bias 

Δα [-] 0.04  -0.01  
warming not 
cooling warm bias 

ΔRSWup [W m-2]  -1.97  
warming not 
cooling warm bias 

ΔRn [W m-2] 
deciduous to crop -15.56  8.06  not enough cooling warm bias 
ΔRn [W m-2] 
evergreen to crop -14.43  8.09  not enough cooling warm bias 
ΔET [kg m-2 month-

1] -9.01  4.90  
not enough 
warming cold bias 

ΔL [W m-2] 
deciduous to crop -13.49  3.42  

not enough 
warming cold bias 

ΔL [W m-2] 
evergreen to crop -25.56  17.90  

not enough 
warming cold bias 

ΔH [W m-2] 
deciduous to crop -2.21  5.11  

cooling not 
warming cold bias 

ΔH [W m-2] 
evergreen to crop 11.35  -9.42  not enough cooling warm bias 
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