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Model Mean: Maximum Correlation Coefficient
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Figure S1 NPP sensitivity to precipitation anomalies. (a) Mean across models of maximum
correlations between monthly de-seasonalized precipitation and monthly de-seasonalized NPP
(maximum of 61 correlations calculated per grid cell, with an offset of 0 — 60 months between
NPP and precipitation). (b) Lag time (offset) corresponding to the maximum correlation. Values
have been binned. Averages for each grid cell were calculated using only significant correlations
(FDR-adjusted P < 0.05) and their corresponding lag times per model.
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Figure S2 NPP sensitivity to temperature anomalies. (a) Mean across models of maximum
correlations between monthly de-seasonalized temperature and monthly de-seasonalized NPP
(maximum of 61 correlations calculated per grid cell, with an offset of 0 — 60 months between
NPP and temperature). (b) Lag time (offset) corresponding to the maximum correlation. Values
have been binned. Averages for each grid cell were calculated using only significant correlations

(FDR-adjusted P < 0.05) and their corresponding lag times per model.




Model Ensemble : drought year
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Figure S3 Relationship between mean climate and drought impact. The difference between
NPP and the climate-normal mean NPP in (a) the drought year, (b) the first post-drought year, and
(c) the second post-drought year is plotted against mean annual precipitation (an indicator of mean
climate). Each circle represents the drought response of a grid cell corresponding to an individual
model (i.e. no averaging across or within models).



Drought year: LAl difference from climate-normal mean [m2 m-2] .
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Figure S4 Spatial maps of the model mean LAI anomalies. Anomalies are defined as the
difference from the climate-normal LAI of each grid cell (the average maximum LAI across years
in which -1 < CWD < 1). LAI anomalies correspond to (a) the drought year, (b) one year post-
drought, and (c) two years post-drought. Grey areas indicate pixels that experienced no drought
events or that were excluded from analysis (outside spatial bounds, unforested grid cells).
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Figure S5 Individual model mean percent differences between NPP and expected NPP based

on CWD. Differences are averaged over (a) all forested grid cells with the region of analysis, (b)

evergreen needle forest, (c) broadleaf deciduous forest, and (d) mixed forest. Colored letters

indicate results from individual models (each model has a unique color and letter, which are

consistent across all plots). Diamonds indicate the mean across models. Note the different y-axis

scales.
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Figure S6 Percentiles of percent differences between NPP and expected NPP based on CWD.
The 5%, 25% 50t, 75%, and 95™ percentile legacy effects were identified for each model over (a)
all forested grid cells with the region of analysis, (b) evergreen needle forest, (c) broadleaf
deciduous forest, and (d) mixed forest. These values were then averaged across models, and error
bars indicate the 95% confidence intervals calculated by bootstrapping (n = 5000) the model
percentiles. In (A), the red circles indicate an observational benchmark derived from tree rings
(Anderegg et al., 2015). Note the different y-axis scales.
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Figure S7 Map of forest types. Mixed forest (MF), broadleaf deciduous forest (BDF), and
evergreen needle forest (ENF). White areas indicate non-forested regions.
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Legacy Effects: Broadleaf Deciduous Forest
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Figure S8 Effect of pixel purity on drought response and legacy effects. Percent differences
between NPP and expected NPP based on CWD are averaged over (a) evergreen needle forest, (b)
broadleaf deciduous forest, and (¢) mixed forest using different thresholds of dominant forest type
fraction (> 0, > 0.25, > 0.5, and > 0.75). For example, grid cells that meet the highest threshold
must contain at least 75% cover characterized by the given forest type. All circles indicate the

mean across models, and error bars indicate the 95%
bootstrapping (n = 5000) the model means. Note the different y-axis scales.

Model Mean: Annual Correlations
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. Number of models with significant correlations,

Figure S9 Model mean correlatlons between annual NPP and CWD. (Aa) Mean across models
of the correlations between annual CWD and NPP. The model mean was calculated using only
grid cells exhibiting significant correlations from each model. (b) The number of models exhibiting
significant correlations per grid cell.
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Figure S10 Example linear regression between annual CWD and NPP. The red line is the best-
fit line. The box indicates the correlation between NPP and CWD. The dashed line indicates the

difference between the NPP in a given year minus the NPP predicted by CWD. Data comes from
a grid cell in CLM.
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Figure S11 Percent difference between NPP and expected NPP based on CWD across r
thresholds. Differences are averaged over (a) all forested grid cells with the region of analysis,
(b) evergreen needle forest, (c) broadleaf deciduous forest, and (d) mixed forest. Thresholds of r
>0,r>0.3,and r> 0.5 are shown (r > 0.7 yielded sample sizes of 0 for some models). The sample

size n indicates the median number of grid cells that meet the threshold and forest type criteria
across the models. Note the different y-axis scales.
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