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Introduction  

This supplement contains Figures S1-S6 and Tables S3-S4 that support the main text. 
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Figure S1. Scatterplot of 18O values measured at EPA (solid gray circles) or University of 

Alaska Anchorage (solid black circles) compared with 18O values measured at Johns 

Hopkins University. 18O measurements are identical within analytical precision, except 

for two outliers that are noted with open red circles. We can find no clear analytical 

explanation for these outliers. These points are included in Table S1 but are excluded 

from our analysis.  
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Figure S2. Scatterplots comparing 18O vs. d-excess (A) and 18O vs. 2H (B) of western 

and central United States precipitation reported in this study (blue) and published 

precipitation data from a similar geographic region (gray). The black line in B is the Global 

Meteoric Water Line. The ranges of 18O and d-excess values reported in this study are 

statistically indistinguishable from the previously published data. Published data were 

accessed from the University of Utah water isotope database (wiDB, waterisotopes.org) in 

December 2020.   

 

 

 
 

Figure S3. Scatterplots of summer (red) and winter (blue) precipitation 18O vs. ∆17O (A), 

18O vs. d-excess (B), and d-excess vs. ∆17O (C) from the western and central United States. 

These are the same data points shown in Figures 4a-4c, but the evaporated summer rains 

are highlighted with open circles. No winter rains have negative ∆17O and negative d-

excess values. 
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Figure S4. Same as Figure 5 in the main text but showing 18O and d-excess. 
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Figure S5. Same as Figure 3 in the main text but showing only precipitation data and 

differentiating summer (red) and winter (blue) samples. 

 

 
Figure S6. Box plots of summer (red) and winter (blue) precipitation 18O (A), ∆17O (B), 

and d-excess (C). Sites are listed longitudinally with western-most sites (Washington and 

Oregon) on the left and the eastern-most site (North Carolina) on the right. Same as Figure 

6 in the main text, but with all the precipitation data.  
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Table S1. Sample and average isotopic data reported in this study. Note that 18O and 

2H data in Table S1 were originally reported in Welker, 2012 or Brooks et al., 2010. The 

reported average 18O and 17O values were measured at Johns Hopkins University as 

part of this study.  

Table S2. Raw isotopic data reported in this study.   

Table S3. Reported average ± standard deviation (per meg) ∆17O values of USGS 

reference waters.   

Sample ID This Study Aron et al., 2021 Berman et al., 

2013 

USGS45 20 ± 16 13 ± 7 12 ± 1 

USGS46 25 ± 7 19 ± 11 20 ± 2 

USGS47 40 ± 8 32 ± 9 40 ± 1 

USGS48 30 ± 10 31 ± 6 26 ± 3 

 

Table S4. Previously observed precipitation 18O–17O slopes.    

Reference Location 18O–17O Slope Sample Collection 

Timeframe 

Tian et al., 2021 Western Namibia 0.5184 Sporadic 

Gimenez et al., 
2021 

Northern Spain 0.524 Per event 

Beverly et al., 2021 Northern Tanzania 0.5250 Per event 

Landais et al., 2010 Southwestern 
Niger 

0.5257 Per event 

Affolter et al., 2015 Northwestern 
Switzerland 

0.5269 Annual 

He et al., 2021 Singapore 0.5271 Monthly 

Aron et al., 2021b Southern Peru 0.5275 Bi-weekly  

Tian and Wang, 
2019 

Central United 
States 

0. 5275 Per event 

Gázquez et al., 
2017 

Southeastern Spain 0.5282 Per event 

Uechi and Uemura, 
2019 

Southern Japan 0.5296 Weekly 

 


