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Table S1. Precipitation, antecedent wetness and discharge characteristics for the 20 events. 

ID 

 

 

Event date 

 

 

𝑷 

(mm) 

𝑻 

(h) 

𝑷𝒊𝒏𝒕 

(mm h-1) 

𝑸𝒊𝒏𝒊 

(mm h-1) 

𝑺𝑻𝟓𝒊𝒏𝒊 

(%) 

𝑺𝑻𝟑𝟎𝒊𝒏𝒊 

(%) 

𝑺𝑻𝟕𝟎𝒊𝒏𝒊 

(%) 

𝑺𝑭𝟓𝒊𝒏𝒊 

(%) 

𝑺𝑭𝟑𝟎𝒊𝒏𝒊 

(%) 

𝑺𝑭𝟕𝟎𝒊𝒏𝒊 

(%) 

𝑸𝒕𝒐𝒕𝒂𝒍 
 

(mm) 

𝑸𝒆 
 

(mm) 

𝑸𝒑𝒆 

 

(mm) 

𝑸𝒕𝒐𝒕𝒂𝒍

𝑷
 

(%) 

𝑸𝒆

𝑸𝒕𝒐𝒕𝒂𝒍

 

(%) 

𝑸𝒑𝒆

𝑸𝒕𝒐𝒕𝒂𝒍

 

(%) 

1 9 Aug 1.0 0.2 6.1 0.003 18.2 21.2 39.3 13.3 8.7 21.6 0.151 0.0044 0.146 14.8 3.0 97.0 

2 25 Aug 1.5 3.0 0.5 0.002 12.8 19.0 37.6 6.8 8.7 21.2 0.038 0.0045 0.034 2.5 11.9 88.1 

3 27 Aug 0.3 2.6 0.1 0.002 13.1 19.2 37.8 6.6 8.5 21.1 0.029 0.0004 0.028 9.3 1.4 98.6 

4 29 Aug 2.7 6.1 0.4 0.002 12.7 19.1 37.6 6.6 8.5 20.8 0.110 0.0194 0.091 4.1 17.6 82.4 

5 7 Sep 1.4 0.2 5.5 0.002 12.5 18.5 39.2 6.3 8.5 20.7 0.028 0.0031 0.024 2.0 11.1 88.9 

6 21 Sep 4.2 1.9 2.2 0.002 11.7 17.8 37.2 6.1 8.3 19.7 0.045 0.0016 0.043 1.1 3.7 96.3 

7 22 Sep 17.1 20.3 0.8 0.001 11.7 17.8 37.6 6.0 8.2 19.7 0.067 0.0059 0.061 0.4 8.8 91.2 

8 24 Sep 0.9 0.3 3.4 0.001 20.7 19.1 39.0 12.2 7.9 19.6 0.007 0.0002 0.007 0.8 2.4 97.6 

9 1 Oct 0.8 0.2 4.6 0.001 18.1 19.2 38.9 10.0 8.0 19.7 0.006 0.0001 0.005 0.7 2.4 97.6 

10 2 Oct 1.5 3.7 0.4 0.001 18.0 19.4 39.5 9.5 7.8 19.5 0.008 0.0017 0.006 0.5 20.8 79.2 

11 3 Oct 0.8 5.4 0.2 0.001 20.7 19.5 39.4 9.6 7.6 19.5 0.013 0.0011 0.012 1.6 8.1 91.9 

12 24 Oct 0.9 7.8 0.1 0.001 16.0 20.3 39.8 7.2 7.9 19.9 0.005 0.0001 0.005 0.6 2.2 97.8 

13 25 Oct 0.6 4.9 0.1 0.001 15.9 20.3 40.1 7.3 8.0 19.9 0.009 0.0005 0.008 1.5 5.5 94.5 

14 10 Nov 0.9 0.5 1.9 0.001 22.3 21.0 40.0 7.1 7.9 19.7 0.010 0.0002 0.010 1.1 2.5 97.5 

15 10 Nov 4.2 15.4 0.3 0.001 23.7 21.1 40.3 7.1 7.8 19.7 0.029 0.0014 0.028 0.7 4.9 95.1 

16 24 Nov 1.3 2.4 0.5 0.001 29.2 25.9 39.9 12.8 7.7 19.5 0.012 0.0004 0.012 0.9 3.4 96.6 

17 28 Nov 1.6 3.8 0.4 0.001 29.1 25.9 39.7 12.8 7.8 19.5 0.007 0.0009 0.006 0.5 12.2 87.8 

18 30 Nov 1.3 6.7 0.2 0.001 28.0 26.3 39.9 13.4 7.8 19.9 0.006 0.0006 0.006 0.5 9.2 90.8 

19 1 Dec 19.6 41.8 0.5 0.001 27.9 26.6 39.9 13.8 7.8 19.9 0.070 0.0113 0.059 0.4 16.0 84.0 

20 6 Dec 1.0 4.8 0.2 0.001 28.2 29.1 40.0 17.8 8.2 20.0 0.006 0.0003 0.005 0.5 5.1 94.9 



Table S2. Maximum event water fraction 𝐹𝐸𝑚𝑎𝑥
 , uncertainty of maximum event water fraction 𝑊𝐹𝐸 and response time 𝑇𝐹𝐸𝑚𝑎𝑥

 of stream water and 

groundwater sources derived from δ2H values for the 20 events. 

𝑭𝑬𝒎𝒂𝒙  ± 𝑾𝑭𝑬   

(%) 
𝑻𝑭𝑬𝒎𝒂𝒙  

(h) 

ID SW1 SW2 GW1 GW2 GW3 SW1 SW2 GW1 GW2 GW3 

1 6.2 ± 2.0 4.5 ± 2.2 2.4 ± 1.8 4.1 ± 1.9 5.4 ± 1.8 0.3 1.2 2.3 1.6 0.6 

2 - ± - 30.9 ± 11.6 16.3 ± 13.7 13.7 ± 9.0 10.7 ± 8.0 - 14.1 17.6 19.7 18.7 

3 - ± - 3.1 ± 2.5 2.3 ± 2.2 2.1 ± 1.3 2.4 ± 1.5 - 8.1 6.3 5.8 2.2 

4 40.7 ± 10.9 46.2 ± 9.6 3.3 ± 2.6 10.5 ± 3.5 6.3 ± 1.5 1.3 0.7 9.8 6.2 1.6 

5 23.1 ± 8.9 25.3 ± 8.5 8.4 ± 6.8 8.3 ± 6.7 7.3 ± 5.3 3.0 2.3 3.3 2.6 1.6 

6 15.1 ± 4.4 9.4 ± 4.0 3.5 ± 2.5 2.4 ± 1.2 4.6 ± 3.0 3.5 4.1 4.5 3.8 5.8 

7 36.0 ± 4.5 27.3 ± 3.4 1.8 ± 1.4 3.1 ± 1.5 2.6 ± 1.3 12.4 13.0 8.0 7.1 9.6 

8 8.1 ± 2.0 8.3 ± 2.1 2.3 ± 2.1 3.4 ± 2.2 4.3 ± 2.1 1.0 1.7 2.0 4.4 3.4 

9 3.3 ± 12.8 5.8 ± 8.2 2.0 ± 11.5 2.8 ± 11.4 4.5 ± 8.9 0.9 1.9 2.2 4.6 3.3 

10 33.1 ± 8.6 36.4 ± 9.6 25.1 ± 5.9 20.5 ± 5.9 22.2 ± 4.9 1.7 2.4 3.0 2.1 4.7 

11 16.9 ± 4.1 17.4 ± 3.5 5.3 ± 4.8 4.3 ± 3.3 8.1 ± 2.4 5.4 7.4 6.4 5.8 7.8 

12 3.5 ± 2.5 6.2 ± 1.5 6.3 ± 1.7 5.0 ± 2.7 4.1 ± 2.3 7.4 1.9 2.2 8.0 6.7 

13 11.8 ± 7.9 10.7 ± 9.4 3.1 ± 4.0 4.4 ± 4.0 6.3 ± 3.5 3.9 4.2 6.4 5.8 1.2 

14 10.2 ± 7.0 12.1 ± 1.9 9.8 ± 1.8 5.6 ± 2.1 6.3 ± 2.2 6.5 5.4 4.4 3.8 5.8 

15 32.8 ± 24.5 34.0 ± 25.0 30.3 ± 22.0 28.4 ± 13.9 34.9 ± 19.2 23.0 23.6 8.3 3.8 16.3 

16 10.6 ± 1.4 13.6 ± 1.5 6.6 ± 1.4 7.9 ± 1.4 7.1 ± 1.7 9.8 10.1 9.1 8.4 10.4 

17 14.5 ± 6.4 18.2 ± 7.7 29.8 ± 11.5 21.8 ± 8.5 22.6 ± 9.4 1.6 3.9 16.1 15.5 17.5 

18 22.1 ± 34.3 20.4 ± 28.3 15.3 ± 23.1 16.1 ± 17.7 13.2 ± 25.9 3.2 2.3 1.0 3.8 2.6 

19 74.5 ± 22.6 86.3 ± 27.0 31.9 ± 22.4 35.0 ± 25.9 19.2 ± 17.3 18.6 17.6 23.3 33.0 28.2 

20 7.6 ± 17.5 11.4 ± 25.6 3.8 ± 10.2 5.8 ± 11.9 7.0 ± 14.8 4.3 1.1 3.7 3.1 8.0 

 

 

 

 



Table S3. Maximum event water fraction 𝐹𝐸𝑚𝑎𝑥
 , uncertainty of maximum event water fraction 𝑊𝐹𝐸 and response time 𝑇𝐹𝐸𝑚𝑎𝑥

 of stream water and 

groundwater sources derived from δ18O values for the 20 events. 

𝑭𝑬𝒎𝒂𝒙  ± 𝑾𝑭𝑬   

(%) 
𝑻𝑭𝑬𝒎𝒂𝒙  

(h) 

ID SW1 SW2 GW1 GW2 GW3 SW1 SW2 GW1 GW2 GW3 

1 6.4 ± 3.9 4.1 ± 4.1 2.6 ± 4.0 4.9 ± 3.8 3.6 ± 3.9 0.3 1.2 2.3 1.6 0.6 

2 - ± - 33.2 ± 18.6 13.1 ± 22.9 10.3 ± 17.8 11.9 ± 16.7 - 14.1 17.6 19.7 18.7 

3 - ± - 5.7 ± 7.8 4.2 ± 8.1 4.8 ± 7.8 3.8 ± 8.0 - 8.1 6.3 5.8 2.2 

4 40.2 ± 22.7 46.9 ± 15.9 3.0 ± 11.7 7.8 ± 11.3 6.6 ± 11.0 1.3 0.7 9.8 6.2 1.6 

5 24.1 ± 19.8 26.7 ± 21.3 8.0 ± 18.0 8.9 ± 17.1 7.8 ± 16.6 3.0 2.3 3.3 2.6 1.6 

6 15.4 ± 10.1 10.3 ± 9.7 5.3 ± 9.0 3.5 ± 9.0 6.1 ± 7.8 3.5 4.1 4.5 3.8 5.8 

7 38.9 ± 6.5 28.3 ± 6.1 1.5 ± 5.2 1.6 ± 4.8 1.6 ± 4.7 12.4 13.0 8.0 7.1 9.6 

8 8.6 ± 6.9 7.7 ± 7.0 3.6 ± 7.8 2.6 ± 7.3 4.1 ± 7.2 1.0 1.7 2.0 4.4 3.4 

9 4.0 ± 26.6 6.9 ± 26.5 3.0 ± 23.7 2.9 ± 20.4 1.6 ± 22.5 0.9 1.9 2.2 4.6 3.3 

10 27.1 ± 10.4 25.5 ± 10.0 26.7 ± 9.2 24.4 ± 10.0 24.1 ± 8.3 1.7 2.4 3.0 2.1 4.7 

11 14.1 ± 7.6 19.8 ± 7.2 8.0 ± 10.2 4.4 ± 11.5 10.9 ± 10.9 5.4 7.4 6.4 5.8 7.8 

12 6.0 ± 6.1 4.5 ± 4.7 4.7 ± 4.8 4.3 ± 6.1 3.8 ± 5.7 7.4 1.9 2.2 8.0 6.7 

13 12.3 ± 12.9 10.0 ± 13.8 6.1 ± 11.9 4.1 ± 12.8 7.9 ± 9.6 3.9 4.2 6.4 5.8 1.2 

14 9.6 ± 9.5 10.4 ± 4.3 10.0 ± 4.3 5.2 ± 4.2 7.0 ± 4.0 6.5 5.4 4.4 3.8 5.8 

15 33.5 ± 36.4 34.3 ± 38.6 33.0 ± 35.1 31.0 ± 15.9 35.5 ± 22.2 23.0 23.6 8.3 3.8 16.3 

16 9.3 ± 3.9 12.0 ± 4.0 5.2 ± 3.9 5.3 ± 4.1 4.0 ± 4.4 9.8 10.1 9.1 8.4 10.4 

17 16.2 ± 7.2 19.9 ± 8.5 31.8 ± 14.7 22.7 ± 9.2 21.5 ± 11.4 1.6 3.9 16.1 15.5 17.5 

18 19.5 ± 45.6 18.4 ± 38.7 13.3 ± 26.4 16.2 ± 25.9 13.1 ± 28.3 3.2 2.3 1.0 3.8 2.6 

19 70.5 ± 25.0 83.6 ± 31.6 31.5 ± 24.6 32.2 ± 27.1 17.5 ± 20.3 18.6 17.6 23.3 33.0 28.2 

20 9.4 ± 20.2 11.3 ± 28.0 4.0 ± 15.0 6.3 ± 15.4 8.0 ± 17.8 4.3 1.1 3.7 3.1 8.0 

 

 


