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Table S1. Plant functional types (PFTs) in IAP-DGVM and their corresponding abbreviations in this study.

Plant functional types Abbreviation

Needleleaf evergreen temperate tree NEM
Needleleaf evergreen boreal tree NEB
Needleleaf deciduous boreal tree NDB
Broadleaf evergreen tropical tree BET
Broadleaf evergreen temperate tree BEM
Broadleaf deciduous tropical tree BDT
Broadleaf deciduous temperate tree BDM
Broadleaf deciduous boreal tree BDB
Broadleaf evergreen shrub BEsh

Broadleaf deciduous temperate shrub BDMsh

Broadleaf deciduous boreal shrub BDBsh
C3 arctic grass C3Ar

C3 non-arctic grass C3NA

C4 grass C4

*The online version of this article can be found at 10.1007/s00376-021-1138-3.
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Table S2. List of 16 models derived from CMIPS5 used in this study.

Model name References
ACCESS1.3 (Bietal., 2013)
BCC-CSM1.1(m) (Wu et al., 2014)
BCC-CSM1.1 (Wu et al., 2013)
CNRM-CM5 (Voldoire et al., 2012)
GFDL-CM3 (Griffies et al., 2011)
GFDL-ESM2G (Dunne et al., 2012)
GFDL-ESM2M (Dunne et al., 2012)
GISS-E2-H (Schmidt et al., 2014)
GISS-E2-R (Schmidt et al., 2014)
INM-CM4

(Volodin et al., 2010)
(Dufresne et al., 2013)
(Dufresne et al., 2013)

IPSL-CMS5A-LR
IPSL-CM5SA-MR

MIROCS (Watanabe et al., 2010)

MIROC-ESM-CHEM (Watanabe et al., 2011)

MIROC-ESM (Watanabe et al., 2011)
MRI-CGCM3

(Yukimoto et al., 2012)

Table S3. Partial correlation coefficients between the changes in fractional coverage (FC) of NEB, BDM, BDBsh, C3Ar, C3NA, C4,
and temperature (T) and precipitation (P), respectively.

FCygg FCpgpm FCppgsh FCesar FCeana FCqy
T -0.89** 0.90"* -0.36 0.83" 0.64" -0.56*
P 0.48* 0.37 -0.19 -0.57* 0.14 0.29

**Significant with P value less than 0.001. *Significant with P value less than 0.1.

Table S4. List of six regions used in this study. Only land grid points are used in the analysis.

Name Acronym Latitude Longitude
Alaska ALA 60°N-72°N 170°W-103°W
Northern Europe NEU 48°N-75°N 10°W—40°E
Western Siberia WSI 55°N-66°N 60°E-95°E
Eastern North America ENA 25°N-50°N 85°W-60°W
Amazon Basin AMZ 20°S—4°N 62°W—42°W
Southeast Asia SEA 11°S-20°N 95°E-155°E
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Fig. S1. The anomaly of LAI3g (blue) and LAI simulated by IAP-DGVM (red) over northern mid-high-
latitudes 45°N-90°N. The linear correlation coefficient between the two lines is 0.48 (Prob<0.05, where Prob
is the probability of statistical significance of the linear correlation coefficient). All units are m? m2.
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Fig. S2. Spin-up method.
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Fig. S3. Fractional coverage (units: %) of (a) trees, (c) shrubs, (e) grasses, and (g) bare ground in the present-day
simulation. (b), (d), (f), and (h) are the same as (a), (c), (e), and (g), respectively, but for RCP8.5 simulations.
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Fig. S4. Fractional coverage (units: %) of (a) NEB, (c) BDM, (e) BDBsh, (g) C3Ar, (i) C3NA, and (k) C4 in the
present-day simulation. (b), (d), (f), (h), (j), and (1) are the same as (a), (c), (e), (g), (i), and (k), respectively, but for
RCPS8.5 simulations.
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Fig. S5. The six selected regions are bounded by black rectangles in the
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Fig. S6. Differences in fractional coverage (%) of tree, shrub,
grass, and barren in the six selected regions. The y-axis
represents the selected six regions that are Alaska (ALA),
Northern Europe (NEU), Western Siberia (WSI), Eastern
North America (ENA), Amazon (AMZ), and Southeast Asia

(SEA).
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Fig. S7. Global weighted average fractional coverage (%) of each PFT for Pre (blue), RCP8.5
(red), and eCO, (black). The abbreviations of the PFT correspond to the information in Table

S1.
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Fig. S8. Differences in fractional coverage (units: %) of (a) trees, (b) shrubs, (c) grasses, and (d) bare ground

between Pre and eCO, (eCO, minus Pre).
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Fig. S9. Global means of carbon fluxes in Pre (blue), RCP8.5
(red), and eCO, (gray). The bars represent one standard
deviation. All units are PgC yr-!.
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Fig. S10. Spatial distribution of differences between Pre and eCO, (eCO, minus Pre) in
(a) GPP, (b) NPP, and (c) Ra. All the units are gC m=2 yr-1,
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