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Figure S1. CDF of storm duration in days grouped by site categories of 
waterlogging-prone (WL), water stress alleviation-prone (SA), and variable (V). 87% of 
storms in our dataset last less than or equal to 1 week and 56% are less than or equal 
to 3 days. Storm durations are similar across site categories. 
 
 

 



 
 
 
Figure S2. Cross correlations between feature inputs for the random forest model to 
predict GPP. Distributions are shown for the extreme wet event day (blue) and for the 
non-extreme days used for model training and testing (orange).  



 
 
Figure S3. Violinplot distributions for the feature inputs to the random forest model to 
predict GPP plus the distribution of soil moisture. Dashed lines represent the mean and 
interquartile range, respectively. Distributions are shown for the extreme wet event days 
(blue) and for the non-extreme days used for model training and testing (orange).  

 



 

 
 
Figure S4. Partial dependence plots for input features to random forest model to predict 
GPP. Because there is an individual model for each site, one example site is shown for 
each landcover type. 
 
 



 
 
 
Figure S5. Key results using GPP from the nighttime partitioning method. (a) Bar chart 
showing the relative number of sites categorized as waterlogging-prone (blue), stress 
alleviation-prone (red) or variable (purple). (b) Map of sites colored by category. (c) 2D 
histograms of soil moisture on the day of the extreme event vs the normalized GPP 
anomaly (GPPanom,norm). Darker colors indicate more days in each bin. GPPanom,norm is 
increasingly negative at waterlogging-prone and variable sites with increasing soil 
moisture, in contrast to stress alleviation-prone sites, which have a weaker relationship 
between GPPanom,norm and soil moisture.  



 
 
Figure S6. All extreme wet event day GPP anomalies (GPPanom) at all sites. Green 
shading shows the random forest uncertainty (calculated as the 25th to 75th percentile 
of the GPP anomalies on the withheld, non-extreme test days) and the colored bar is 
the mean of the extreme event day anomalies outside of this uncertainty. Black dots are 
extreme event day anomalies within the random forest uncertainty, which are excluded 
from further analysis. Blue, red, and purple coloring indicates whether the site is 
classified as waterlogging-prone, stress alleviation-prone, or variable, respectively, 
based on whether the mean of GPPanom is less than, greater than, or within the random 
forest uncertainty (see Methods). US-Wkg was manually reclassified from 
waterlogging-prone to variable and US-Var was reclassified manually from stress 
alleviation-prone to variable. 



 
 
Figure S7. Site characteristics at waterlogging-prone, variable, and stress 
alleviation-prone sites. See Figure 4 in the main text for additional variables and Table 
S2 for the p-values between all site categories. (a) Mean tolerance to waterlogging trait 
from the TRY database (Kattge et al., 2011) for the 13 genuses (across 21 out of 56 
sites) which are listed as a dominant species at FLUXNET site and which have 
information in TRY. This trait is measured on a scale from 1 to 5 (Whitlow & Harris, 
1979) where 1 is “very intolerant (does not tolerate water-saturated soils for more than a 
few days during the growing season)”, 2 is “intolerant (tolerates one to two weeks of WL 
during the growing season” and extends to 5, very tolerant, where vegetation “survives 
deep, prolonged WL for more than one year.” (b) Soil texture for each site. (c) 
Hydrologic indicators of mean annual precipitation (MAP) and the depth to water table 

https://www.zotero.org/google-docs/?nmz5IS
https://www.zotero.org/google-docs/?nmz5IS


(Miguez-Macho & Fan, 2021). Note that the depth to water table values represent large 
pixel areas which are modeled based on measurements, but do not necessarily 
represent actual values at the site scale. (d) Topographic metrics of height above 
nearest drainage (HAND) and topographic wetness index (TWI). (e) Site characteristics 
tested to check for association with waterlogging-prone and stress alleviation-prone 
categories, including the random forest model performance, the number of extreme 
event days, the number of high-quality data at the site, and the soil water content at the 
99th percentile value at the site. 



 
 
Figure S8. 2D histograms of the normalized GPP anomaly (GPPanom,norm) across storm 
metrics of the cumulative precipitation during the storm up to the day of the 
measurement, the storm duration up to the day of the measurement, the soil water 
content before the storm, and the maximum storm wind speed.  
 



Table S1. Site ID, location, random forest model performance, site category, number of 
extreme wet event days outside of the random forest uncertainty, and DOI. Sites are 
categorized as waterlogging-prone (WL), stress alleviation-prone (SA), or variable (V). 

 



Table S2. P-values comparing the mean site characteristics across site categories 
(t-test). Boxplots are shown in Figure 5 and Figure S7. Significant p-values (<0.05) are 
highlighted in green. 
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