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Figure S1. Illustration of amplification and compensation for NEE. (a) Positive amplification

with no compensation, (b) no amplification with negative compensation, (c) negative amplifica-

tion with no compensation, and (d) no amplification with positive amplification.
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Figure S2. Relative magnitudes of seasonal compensation and amplification. (a) NEERATIO

and (b) GPPRATIO over 2010–2015 at 4◦ × 5 ◦. (c) NEERATIO and (d) GPPRATIO plotted as a

function of Apr-Sep mean soil temperature and soil moisture.
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Figure S3. NEERATIO for CarbonTracker (CT2017) over 2000–2016 at 4◦ × 5 ◦ spatial resolu-

tion. (a) shows with the same colorbar axis limits as Fig. 1 and (b) shows with a shifted colorbar

to highlight east–west differences.

Figure S4. GPPRATIO over 2000-2013 for (a) FLUXCOM RF, (b) FLUXCOM MARS, (c)

FLUXCOM ANN, and (d) SIFRATIO over 2010-2015 for GOME-2 SIF.
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Figure S5. Relationship between ∆NEE and variations in climate. Coefficient of correlation

(R) over 2010–2015 for 4◦ × 5 ◦ grid cells between (a) Apr–Jun ∆T and Apr–Jun ∆NEE, (b)

Apr–Sep ∆T and Jul–Sep ∆NEE, (c) Apr–Jun ∆M and Apr–Jun ∆NEE and (d) Apr–Sep ∆M

and Jul–Sep ∆NEE. Hatching shows grid cells for which P < 0.05.
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Figure S6. Regional seasonal compensation and amplification components as a function of ∆T

and ∆M. (a) Spatial extent of western (orange) and eastern (yellow) regions of North America.

(b) Western and (c) Eastern scatter plots of (i) ∆GPPcomp, (ii) ∆GPPamp, (iii) ∆NEEcomp and

(iv) ∆NEEamp as a functions of ∆T and ∆M. NEE covers the period 2010–2015 and GPP covers

the period 2001–2017, with circles indication points over 2010–2015 and squares indicating points

outside this time period.
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Figure S7. Timeseries of (a) GPP (2001–2017) and (b) NEE (2010–2015) in western (shaded

red area) and eastern (shaded blue area) North America. For GPP and NEE, panel (i) shows

the seasonal cycle, (ii) shows the monthly anomalies, and (iii) shows the yearly anomalies.
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Figure S8. Legend of symbols plotted in Fig. 5 of the main text.

Table S1. Correlation coefficient (R) between CO2 flux anomalies and ∆TApr−Sep, ∆MApr−Sep,

∆PApr−Sep, or ∆TWSApr−Sep. Correlations cover the period 2001–2017 for ∆GPP and 2010–2015

for ∆NEE, except for correlations with ∆TWS which cover 2003–2014 and 2010–2014. For

eastern North America, 2012 is excluded for ∆GPP correlations because it is an extreme event

and has a large impact on the correlation.

Region Environ Var ∆GPPamp ∆GPPcomp ∆NEEamp ∆NEEcomp

West ∆TApr−Sep -0.71 -0.41 0.63 0.22
West ∆MApr−Sep 0.91 0.09 -0.66 -0.13
West ∆PApr−Sep 0.78 0.31 -0.47 -0.21
West ∆TWSApr−Sep 0.50 0.20 -0.70 -0.19
East ∆TApr−Sep -0.09 -0.81 -0.46 0.89
East ∆MApr−Sep 0.72 0.41 0.78 -0.49
East ∆PApr−Sep 0.35 0.31 0.48 -0.44
East ∆TWSApr−Sep 0.56 0.31 0.81 -0.30
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Figure S9. (a) Grid cells with crop fractions > 65% or < 35%. (b) Time series of 2001-2017

GPP as a function of month of year for grid cells with crop fractions < 35% ((i) and (ii)) and crop

fractions > 65% ((iii) and (iv)). Curves are colored by Apr-Sep temperature anomaly for (i) and

(iii), and are colored by Apr-Sep moisture anomaly for (ii) and (iv). (c) Seasonal compensation

((i) and (iii)) and amplification ((ii) and (iv)) components for grid cells with crop fractions < 35%

and > 65%. Note that the outlier for crop fractions > 65% is due to the 2012 North American

Drought.
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