
Supplemental Tables 
 
Table s1. Kolmogorov-Smirnov test comparing density distributions – p-values are listed; 
significant (p<0.05) values are in bold 
 
Yeruu reconstruction: 
 

 1700-1749 1750-1799 1800-1849 1850-1899 1900-1949 1950-1997 

1700-1749 --      

1750-1799 0.396 --     

1800-1849 0.272 0.869 --    

1850-1899 0.179 0.869 0.864 --   

1900-1949 0.272 0.967 0.869 0.964 --  

1950-1997 0.085 0.916 0.638 0.959 0.615 -- 

 
 
Selenge reconstruction (from Davi et al. 2006): 
 

 1700-1749 1750-1799 1800-1849 1850-1899 1900-1949 1950-1997 

1700-1749 --      
1750-1799 0.001 --     
1800-1849 0.393 0.000 --    
1850-1899 0.549 0.000 0.544 --   
1900-1949 0.272 0.022 0.012 0.112 --  
1950-1997 0.000 0.302 0.000 0.000 0.076 -- 

 
 
 



Table s2. Descriptive Statistics for Yeruu (top) and Selenge (bottom) reconstructions 
 
Yeruu: 
 

 Mean Median SD Skewness Kurtosis 

1700-1749 77.76 77.39 40.54 -0.14 2.65 
1750-1799 92.56 93.36 36.72 -0.10 2.43 
1800-1849 88.68 90.55 39.24 -0.22 2.23 
1850-1899 93.68 95.00 35.23 -0.17 2.77 
1900-1949 90.68 88.77 33.35 -0.22 2.53 
1950-1997 94.88 98.11 36.92 -0.43 2.57 

Full Period 89.67 91.72 37.21 -0.25 2.59 

 
 
 
 
Selenge (from Davi et al., 2008): 
 

 Mean Median SD Skewness Kurtosis 

1700-1749 187.21 179.13 50.99 0.36 2.34 
1750-1799 227.17 230.43 72.18 -0.28 2.21 
1800-1849 174.97 164.23 47.16 0.86 3.22 
1850-1899 175.91 174.27 51.73 0.18 2.06 
1900-1949 200.95 201.27 62.79 0.21 2.58 
1950-1997 222.55 221.90 53.64 -0.34 2.73 

Full Period 197.94 196.36 60.30 0.27 2.39 

 
 
 



Supplemental Figures 
 

 
Fig. s1 – Examples of ring-width series from ‘classic’ drought sensitive sites that were detrended 
to remove potential disturbances or non-climatic changes in growth  (top two panels) versus 
the more common negative exponential decline in ring widths from these sites (bottom panel). 
Abrupt increases in ring width that resemble a reduction in tree-to-tree competition can be 
seen in ca 1888 in UN25N (top panel) and ca 1855 and 1998 in DKN12B (middle panel). The 
abrupt declines not seen in all of the trees and might be related to significant damage related 
to ice, snow, or wind damage can be seen in ca 1923 in UN25N (top panel) and ca 1959 in 
DKN12B (middle panel). Note: a significant drought occurred in Mongolia in the 1920s, which 
complicates the drop in UN25N. This series drops suddenly and does not approach radial 
increment similar to earlier increments until the late-1950s, which is well after the 1920s 
drought ended. Units are mm. 



 

 
 
Fig. s2 –Median monthly streamflow for a) Yeruu River and b) Selenge River.  



 
 
Fig. s3 – Scatter plots between the instrumental measurements and tree-ring based 
reconstruction of the Yeruu River (a) with and (b) without the 1973 outlier instrumental 
measurement.  



 
 
Fig. s4 – Average instrumental May-September streamflow for the (a) Yeruu (1959-2009) and 
(b) Selenge (1945-2002) Rivers. 
 
 



 
 
Fig. s5 - Calibration-verification statistics and chronology and core replication through time. Top 
panel: Median calibration (line with inverted triangles) and verification r2. Middle panel: 
Median calibration RE (line with inverted triangles) and verification CE. Bottom panel: 
Chronology (line with inverted triangles) and core replication. The grey dashed line in the 
bottom panel indicates the presence of 10 cores. Core replication is above 10 cores for the 
entire reconstruction. 



 
Fig. s6 – Comparison of annual reconstructions of the Yeruu River (this study, orange line) and 
the Selenge River (Davi et al., 2006; black line). The two records correlate at 0.397 (p < 0.001) 
from 1680-1997. Note: y-axis scales differ because each river has a different mean flow. 
 
 
 



 
 
Fig. s7 – Running 50-year window of standard deviation for the a) Yeruu River reconstruction 
and b) Selenge River reconstruction.



 
 
Fig. s8 – Probability density plots (PDF) for varying time periods. From top to bottom moving left to right: a) Yeruu River – 1700-
1997; b) Selenge River – 1700-1997; c) Yeruu River – 100-year periods; d) Selenge River – 100-year periods; e) Yeruu River – 75-year 
periods; f) Selenge River – 75-year periods; g) Yeruu River – 30-year periods; h) Selenge River – 30-year periods. Color-coding for the 
100 years plots (c, d) are 1700-1799 (red); 1800-1899 (blue); 1900-1997 (green). For the 75 years plots (e, f) the color codes are: 
1700-1774 (red); 1775-1849 (blue); 1850-1924 (green); 1925-1997 (black). Color-coding was not performed for the 30-year plots (g, 
h) as 1) it would clutter the image, and 2) we were less interested in the density structure for specific 30-year intervals than in 
investigating whether the Yeruu reconstruction (g) would display more of a bi-modal structure similar to the Selenge reconstruction 
(d, f, h). While more of the expected bi-modality is seen in the 30-year interval PDFs of the Yeruu reconstruction, it does not have 
the range of disparate distributions as seen in the Selenge reconstruction. 



 
 
Fig. s9 - 50-year moving window of the proportion of drought (dotted) and pluvial (solid) years in the Yeruu (a) and Selenge (b) 
reconstructions. Droughts were defined as <1 SD below the mean and pluvials were defined as >1 SD above the mean. 
 
 



 
 
Fig. s10 - Empirical Cumulative Distribution Function (ECDF) of the number of drought (<1 SD below the mean) and pluvial (>1 SD 
above the mean) years for a 50-year moving window. Top graphs are based on the Yeruu streamflow reconstruction for dry (a) and 
wet (b) years, whereas the bottom graphs are from the Selenge streamflow reconstruction for dry (c) and wet (d) years. The black 
circle represents the last common 50-year window (1948-1997) within the distribution. 
 
 


