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Figure S1. Spatial distribution and zonal mean plots showing ecosystem carbon use
efficiency, calculated here as the quotient of mean annual NPP and mean annual GPP
simulated by successive versions of the Community Land Model (a) CLM4, (b) CLM4.5,
and (c) CLM5. This variable is unitless, and averaged over the last five years of the
control simulation (2010-2014).
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Figure S2. Spatial distribution showing the change in latent heat fluxes (W m?) in
response to nitrogen enrichment simulated by successive versions of the Community
Land Model (a) CLM4, (b) CLMA4.5, and (c) CLM5. Differences were calculated for each grid
cell as the mean annual latent heat flux of treatment minus control simulations
averaged over the last five years of the experiment (2010-2014) using cells with mean
GPP>100gCm?y".
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Figure S3. Spatial distribution showing the change in latent heat fluxes (W m?) in
response to CO, enrichment simulated by successive versions of the Community Land
Model (a) CLM4, (b) CLM4.5, and (c) CLM5. Differences were calculated for each grid cell
as the mean annual latent heat flux of treatment minus control simulations averaged
over the last five years of the experiment (2010-2014) using cells with mean GPP > 100 g
Cm2y",



PFT LAI GPP NPP VEGC

4.0 4.5 5.0 4.0 4.5 5.0 4.0 4.5 5.0 4.0 4.5 5.0
NL Evergreen
Temperate Tree
NL Evergreen
Boreal Tree

NL Deciduous
Boreal Tree

BL Evergreen
Tropical Tree
BL Evergreen
Temperate Tree
BL Deciduous
Tropical Tree
BL Deciduous
Temperate Tree
BL Deciduous
Boreal Tree

BL Evergreen
Shrub

BL Deciduous
Temperate Shrub
BL Deciduous

1.31 1.18 1.14 1.3 1.18 1.07 1.35 1.26 1.12 1.26 1.15 1.05

1.53 1.18 1.14 1.46 1.18 1.06 1.6 1.28 1.13 1.51 1.16 1.04

1.7 1.91 1.47 1.85 1.71 1.32 1.89 1.66 1.52 1.73 1.57 1.16

1.31 1.06 1.04 1.25 1.06 1.02 1.27 1.07 1.04 1.15 1.06 1.02

1.41 1.3 1.05 1.39 1.31 1.01 1.44 1.35 1.06 1.26 1.33 1.01

1.68 1.43 1.14 1.49 1.46 1 1.49 1.45 1.1 1.41 1.43 1.01

1.36 1.26 1.28 1.36 1.27 1.16 1.4 1.3 1.24 1.28 1.17 1.12

1.44 1.32 1.38 1.45 1.37 1.24 1.47 1.41 1.37 1.3 1.22 1.14

2.51 2.07 1.66 2.36 1.99 1.57 1.51 1.49 1.68 1.31 1.25 1.46

1.66 1.47 1.25 1.72 1.38 1.1 1.91 1.46 1.28 1.24 1.2 1.1

1.98 1.45 1.46 1.82 1.43 1.23 1.79 1.45 1.48 1.46 1.23 1.3

Boreal Shrub

C3 arctic grass 2.21 153 152 | 179 151 127 | 169 153 14 | 161 152  1.37
g;gso”'a"’ﬁc 1.83 151 138 | 174 152 12 | 169 161 137 | 156 143  1.27
C4 grass 1.62 148 238 | 154 15 148 | 16 163 2.1 156 147 178
Global Mean 1.53 129 127 | 158 134 114 | 162 142 134 | 144 127 147

Table S1 Area weighted effect size (treatment / control) of the N fertilization experiment for each of the natural vegetation plant
functional types (PFTs). All values taken from annual means at the end of the experiment (2014). Variables shown here
include leaf area index (LAI), gross primary productivity (GPP), net primary productivity (NPP) and total vegetation carbon
(VEGC) for each version of CLM (4.0, 4.5, and 5.0).



PFT LAl GPP NPP VEGC

4.0 4.5 5.0 4.0 4.5 5.0 4.0 4.5 5.0 4.0 4.5 5.0
NL Evergreen
Temperate Tree
NL Evergreen
Boreal Tree

NL Deciduous
Boreal Tree

BL Evergreen
Tropical Tree
BL Evergreen
Temperate Tree
BL Deciduous
Tropical Tree
BL Deciduous
Temperate Tree
BL Deciduous
Boreal Tree

BL Evergreen
Shrub

BL Deciduous
Temperate Shrub
BL Deciduous

1.13 1.13 1.53 1.13 1.1 1.41 1.12 1.13 1.4 1.13 1.12 1.24

1.09 1.13 1.23 1.08 1.09 1.19 1.1 1.11 1.18 1.08 1.11 1.1

1.07 1.17 1.15 1.08 1.13 1.26 1.09 1.12 1.1 1.07 1.12 1.1

1.1 1.17 1.44 1.10 1.15 1.32 1.1 1.17 1.37 1.08 1.13 1.22

1.07 1.23 1.37 1.07 1.23 1.26 1.08 1.21 1.27 1.08 1.22 1.16

1.55 1.7 1.46 1.37 1.63 1.43 1.26 1.54 1.36 1.37 1.51 1.29

1.08 1.14 1.29 1.07 1.1 1.26 1.08 1.1 1.23 1.08 1.1 1.15

1.02 1.05 1.32 1.03 1.04 1.29 1.04 1.04 1.25 1.03 1.06 1.15

1.21 1.91 2.14 1.21 1.83 2.18 1.1 1.3 2.14 1.04 1.19 1.84

1.25 1.39 1.64 1.16 1.31 1.68 1.1 1.31 1.51 1.07 1.17 1.32

1.12 1.05 1.14 1.08 1.05 1.14 1.06 1.05 1.12 1.05 1.03 1.1

Boreal Shrub

C3 arctic grass 106 105 119 | 1.04 103 121 | 103 102 116 | 105 1.03 117
g;gso”'amﬁc 1.38 118 163 | 130 114 157 | 119 112 147 | 123 114 148
C4 grass 1.01 104 08 | 100 101 093 | 097 099 092 | 101 102 093
Global Mean 110 110 123 | 107 107 120 | 106 106 117 | 108 109 117

Table S2 Area weighted effect size (treatment / control) of the FACE experiment for each of the natural vegetation plant functional
types (PFTs). All values taken from annual means at the end of the experiment (2014). Variables shown here include leaf area index
(LAI), gross primary productivity (GPP), net primary productivity (NPP) and total vegetation carbon (VEGC) for each version of CLM
(4.0, 4.5, and 5.0).






