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Supplementary Figures

Figure S1 Convergence of parameters obtained by using the Differential Evolution Adaptive
Metropolis Snooker updater (DREAM-ZS) sampling technique when TRF1 (temperature
acclimation was assumed in the model) was used. The parameters include parl: Jnaxpo (Unitless)
is the baseline proportion of nitrogen allocated for electron transport rate; par2: Jmax1 (Unitless)

determines the electron transport rate response to light; par3: t. ; (unitless) is the baseline ratio

C:jO
of rubisco limited rate to light limited; and par4: H (unitless) determines electron transport rate
response to relative humidity. The vertical axis (Rsa) represents the deviance of model

prediction from observations.
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Figure S2 Convergence of parameters obtained by using the Differential Evolution Adaptive
Metropolis Snooker updater (DREAM-ZS) sampling technique when TRF2 (temperature
acclimation was not assumed in the model) was used. The parameters include parl: Jmaxo
(unitless) is the baseline proportion of nitrogen allocated for electron transport rate; par2: Jmaxb1
(unitless) determines the electron transport rate response to light; par3: ¢, ; (unitless) is the
baseline ratio of rubisco limited rate to light limited; and par4: H (unitless) determines electron

transport rate response to relative humidity. The vertical axis (Rsat) represents the deviance of

model prediction from observations.
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Figure S3 Percentage of variations (r’, ME; model efficiency) in observed Ve maxes (umol CO, m™
s™1) explained by modeled Ve maxzs (@, €) and in observed Jnaxes (umol electron m? s™) explained
by modeled Jnaxes (b, d) across the growing season. The nitrogen allocation model was run with
the environmental variables, leaf mass per leaf area, and the leaf nitrogen contents by using
either TRF1 (a, b) or TRF2 (c, d). TRF1 was a temperature response function that considered the
potential for acclimation to growth temperature while TRF2 was a temperature response function
that did not consider change in temperature response coefficients to growth temperature. The r®is
derived by a linear regression between observed and modeled values. All of the studies that

considered V¢ max and Jmax Mmeasurements across the growing season were considered.
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Figure S4 Percentage of variations (r’, ME; model efficiency) in observed Ve maxs (rmol CO, m’
25! explained by modeled V. maxzs (a; herbaceous, b; shrubs, c; trees) and in observed Jmaxes
(umol electron m?s™) explained by modeled Jnaxes (d; herbaceous, e; shrubs, f; trees) for
different plant functional types (PFTs). The nitrogen allocation model was run with the
environmental variables, leaf mass per leaf area, and the leaf nitrogen contents by using TRF1.
TRF1 was a temperature response function that considered the potential for acclimation to
growth temperature. The r®is derived by a linear regression between observed and modeled

values. The dashed line is the 1:1 line.
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Figure S5 Percentage of variations (r*, ME; model efficiency) in observed Ve maxs (rmol CO, m’

251y explained by modeled Ve maxs (a; herbaceous, b; shrubs, c; trees) and in observed Jmayes

(umol electron m? s™) explained by modeled Jaxs (d; herbaceous, e; shrubs, f; trees) for

different plant functional types (PFTs). The nitrogen allocation model was run with the

environmental variables, leaf mass per leaf area, and the leaf nitrogen contents by using TRF2.

TRF2 was a temperature response function that did not consider change in temperature response

coefficients to growth temperature. The r?is derived by a linear regression between observed and

modeled values. The dashed line is the 1:1 line.
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Figure S6 Summer season photosynthetic capacity for the top leaf layer in the canopy (Ve maxzs;
umol CO; m? s (a), Jmaxzs; umol electron m™ s (c)) under historical climatic conditions and the
difference in either V¢ maxzs (b) Or Jmaxes (d) due to changed climatic conditions. Difference in the
photosynthetic capacity was calculated as that under future climate minus that under historical
climate. Ten-year monthly averages of climatic conditions for historical (1995 — 2004) and future
(2090-2099) were considered. The model was run by using TRF2, which did not consider change

in temperature response coefficients to growth temperature.
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Figure S7 Sensitivity of V¢ maxes (Umol CO; m™ s™) to changes in environmental variables (a;

Temperature, b; Radiation, ¢; Humidity, and d; CO,) in different regions by using TRF2. TRF2

was a temperature response function that did not consider change in temperature response

coefficients to growth temperature.
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Figure S8 Sensitivity of Jnaes (Umol electron m™ s™) to changes in environmental variables (a;
Temperature, b; Radiation, ¢; Humidity, and d; CO,) in different regions using TRF2. TRF2 was
a temperature response function that did not consider change in temperature response

coefficients to growth temperature.

b)
90N 90N : :
. S
60N —"‘_ BON — T
30N — 30N — -
0 0~ -
308 — 308 — e
P

60S — -80S — -
908 T T T T T T T T 908 T T T T T T T T

180 150W 120W 9OW 60W 30W O  30E 60E 90E 120E 150E 180 180 150W 120W 90W 60W 30W 0  30E 60E 9QOE 120E 150E 180

c) d)
aoN I I | I I 50N I | I I | I
GON | e L OBON | L -
30N 5 - 30N -

0 - e Lo =
i i
308 £ > L - 308 J 1 L
- B Py
(04 €- ’

605 — ; - 808 —
908 T T 1 T T T T T T 908 T 1 1 T T T T T

180 150W 120W 90W BOW 30W O  30E 60E 90E 120E 150E 180 180 150W 120W 90W BOW 30W O  30E 60E QOE 120E 150E 180

6 0

-36 -30 -24 -18 -12

15 83 45 6 75 9

% change in J,.e05



Figure S9 Summer season temperature (°C) under historical climatic conditions (a) and future
climatic conditions (b). Ten-year monthly averages of temperature for historical (1995 — 2004)
and future (2090-2099) predicted by CCSM 4.0 under emission scenario RCP8.5 were

considered.
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Figure S10 Summer season difference in the temperature (°C) due to changed climatic
conditions (temperature under future climate minus temperature under historical climate). Ten-
year monthly averages of temperature for historical (1995 — 2004) and future (2090-2099)

predicted by CCSM 4.0 under emission scenario RCP8.5 were considered.
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Figure S11 Summer season radiation (Radiation; W m™) under historical climatic conditions (a)
and future climatic conditions (b). Ten-year monthly averages of radiation for historical (1995 —

2004) and future (2090-2099) predicted by CCSM 4.0 under emission scenario RCP8.5 were

considered.
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Figure S12 Summer season difference in solar radiation (W m™) due to changed climatic
conditions (radiation under future climate minus radiation under historical climate). Ten-year
monthly averages of radiation for historical (1995 — 2004) and future (2090-2099) predicted by

CCSM 4.0 under emission scenario RCP8.5 were considered.
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Figure S13 Summer season relative humidity (Relative Humidity; unitless) under historical
climatic conditions (a) and future climatic conditions (b). Ten-year monthly averages of relative
humidity for historical (1995 — 2004) and future (2090-2099) predicted by CCSM 4.0 under

emission scenario RCP8.5 were considered.
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Figure S14 Summer season difference in relative humidity due to changed climatic conditions
(relative humidity under future climate minus relative humidity under historical climate). Ten-
year monthly averages of relative humidity for historical (1995 — 2004) and future (2090-2099)

predicted by CCSM 4.0 under emission scenario RCP8.5 were considered.
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