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Figure S1: Changes in crop fraction between the pre-industrial (1862-1891) and the
present-day (1975-2004) periods in the dataset of Hurtt et al. (2011). The North America
(30-60◦N, 230-310◦E), Eurasia (40-60◦N, 20-100◦E) and South Asia (5-35◦N, 65-115◦E)
domains used for computing regional averages are outlined in black.
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Figure S2: Left: For each LUCID model, mean fraction of each land cover type over high-
LCC grid cells in Eurasia in the 1870 vegetation maps (corresponding to pre-industrial
conditions). Right: Difference in the rate of change in land cover fraction between the
vegetation maps of 1870 and those of 1992 (representative of present-day conditions),
between high- and low-LCC grid cells. A negative value for the tree bar means for
example that the tree fraction has decreased more over high- than over low-LCC grid
cells between the pre-industrial and present-day periods.

Figure S3: Same as Fig.S2, but for CMIP5 models.
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Figure S4: Left: For each LUCID model, mean fraction of each land cover type over high-
LCC grid cells in South Asia in the 1870 vegetation maps (corresponding to pre-industrial
conditions). Right: Difference in the rate of change in land cover fraction between the
vegetation maps of 1870 and those of 1992 (representative of present-day conditions),
between high- and low-LCC grid cells. A negative value for the tree bar means for
example that the tree fraction has decreased more over high- than over low-LCC grid
cells between the pre-industrial and present-day periods.

Figure S5: Same as Fig.S4, but for CMIP5 models.
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Figure S6: Comparison of the regional mean LCC impacts on albedo (up), latent heat flux
(middle) and daily mean temperature (bottom) in Eurasia in LUCID models according to
the reconstruction and factorial experiments methods. The numbers on the left hand-side
of each panel indicate the slopes of the regression line between the seasonal mean impacts
diagnosed by the reconstruction versus the factorial experiments method, as well as the
associated correlation coefficients. Dots indicate that results are statistically significant
from zero in the case of the factorial experiments method, and statistically significant
from zero and the noise estimates in the case of the reconstruction method (at the
5% level, estimated with two-tailed T-tests considering the spread between ensemble
members).
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Figure S7: Same as Fig.S6, but for South Asia.
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Figure S8: Signal-to-noise ratios for seasonal mean albedo, latent heat flux and daily
mean temperature over Eurasia in LUCID models. Small dots stand for individual grid
cells, while big dots represent the domain-averaged signal-to-noise ratios.
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Figure S9: Same as Fig.S8, but for South Asia.
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Figure S10: Comparison of the LCC impacts on seasonal mean albedo in North America
in LUCID models according to the reconstruction and factorial experiments methods,
for different thresholds used to discriminate between high- and low-LCC grid cells. The
numbers on the left hand-side of each panel indicate the slopes of the regression line
between the impacts diagnosed by the reconstruction and the factorial experiments
method, as well as the associated correlation coefficients.
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Figure S11: Same as Fig.S10, but for latent heat flux.
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Figure S12: Same as Fig.S10, but for seasonal mean temperature.
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Figure S13: Signal-to-noise ratios as a function of the threshold used to differentiate
between high- and low-LCC grid cells, when the differentiation between both categories of
grid cells is based on the decrease in tree fraction (left), or on the increase in crop fraction
(right). Here for the ARPEGE, CCAM and CCSM models, next page for ECHAM5,
IPSL and SPEEDY (from top to bottom). Each black dot indicates the average ratio for
one variable (mean temperature, albedo, LH, Tmin or Tmax) during one season and over
one of the three domains (North America, Eurasia or South Asia). The red dots stand
for the median of these ratios, while the red figures indicate the amount of them which
are lower than 1.
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Figure S14: Same as Fig. S13, but the signal-to-noise ratios are plotted as a function of
the size of the bigger box and the differentiation between high- and low-LCC grid cells is
based on the decrease in tree fraction. "KUMAR" indicates the algorithm using a varying
bigger box approach that we employed for our analysis.

14



Figure S15: Same as Fig. S6, but for North America, and the discrimination between
high- and low-LCC grid cells is made depending on whether the increase in crop fraction
was lower or at least of 15%.
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Figure S16: Same as Fig. S15, but for Eurasia.

16



Figure S17: Same as Fig. S15, but for South Asia.
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Figure S18: Reconstructed impacts of LCC on seasonal mean daily mean temperature
(up), albedo (middle) and latent heat flux (bottom) in Eurasia in LUCID (left) and
CMIP5 (right) models. The different colors refer to different seasonal averages. The
number of ensemble simulations included in the analysis is indicated in black. LCC
impacts are calculated based on the decrease in tree cover (threshold = -15). M-M M
stands for multi-model mean, which was computed by according to the two models of
the IPSL family and to those two from the MPI family only half of the weight accorded
to the others, while the models which include the CLM land surface model (CCSM4,
CESM1-CAM5, CESM1-FASTCHEM and NorESM1-M were accorded only a quarter of
this weight each. Dots indicate that results are significantly different at the 5% level from
zero as well as from the noise estimates computed for each ensemble member (according
to a two-tailed T-test).
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Figure S19: Same as Fg. S18, but for South Asia.
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Figure S20: Reconstructed LCC impacts on albedo in DJF, for each model.
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Figure S21: Same as S20, but for JJA.
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Figure S22: Reconstructed LCC impacts on latent heat flux in DJF, for each model.
Units are W/m2.
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Figure S23: Same as S22, but for JJA.
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Figure S24: Seasonal cycle of the LCC impact on daily maximum (red) and minimum
(blue) temperatures for six LUCID models and eleven CMIP5 models over Eurasia.
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Figure S25: Same as Fig. S24, but for South Asia.
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