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Figure S1. Regression result using a Hazen (1893, 1895, 1911) style model: calibrated 
using the full database (plots adapted from Feng 2022) 

(a) 

(b) (c) 
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Figure S2. Regression result using a Shepherd (1989) style model: calibrated using the 
full database (plots adapted from Feng 2022) 

(a) 

(b) (c) 
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Figure S3. Regression result using a Chapuis (2004) style model: calibrated using the 
full database (plots adapted from Feng 2022) 

(a) 

(b) (c) 
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Figure S4. Regression result using a Taylor (1948) style model: calibrated using the full 
database (plots adapted from Feng 2022) 

(a) 

(b) (c) 
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Figure S5. Regression result using a ‘Kozeny-Carman’ style model (Kozeny, 1927; 
Carman 1937, 1939): calibrated using the full database (plots adapted from Feng 2022) 

(a) 

(b) (c) 
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Figure S6. Regression result using a Feng & Vardanega (2019) style model: calibrated 
using the full database (plots adapted from Feng 2022) 

(a) 

(b) (c) 
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Figure S7. Regression result using a hydraulic radius style model (with a variable 
exponent on SA): calibrated using the full database 

(a) 

(b) (c) 
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Figure S8. Regression result using a Feng et al. (2019) modified style model: calibrated 
using the full database (plots adapted from Feng 2022) 

(a) 

(b) (c) 
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Figure S9. Regression result using a Feng et al. (2020) style model: calibrated using the 
full database (plots adapted from Feng 2022) 

(a) 

(b) (c) 
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Figure S10. Regression result based on a Feng et al. (2020) modified style model: 
calibrated using the full database (plots adapted from Feng 2022) 

(a) 

(b) (c) 
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Figure S11. Regression result using a Feng et al. (2021) style model: calibrated based on 
the full database (plots adapted from Feng 2022) 

(a) 

(b) (c) 
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Figure S12. Regression result using a Hazen (1893, 1895, 1911) style model: calibrated 
using the cleaned database with global outliers removed (plots adapted from Feng 2022) 

(a) 

(b) (c) 
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Figure S13. Regression result using a Shepherd (1989) style model: calibrated using the 
cleaned database with global outliers removed (plots adapted from Feng 2022) 

(a) 

(b) (c) 
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Figure S14. Regression result using a Chapuis (2004) style model: calibrated using the 
cleaned database with global outliers removed (plots adapted from Feng 2022) 

(a) 

(b) (c) 
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Figure S15. Regression result using a Taylor (1948) style model: calibrated using the 
cleaned database with global outliers removed (plots adapted from Feng 2022) 

(a) 

(b) (c) 
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Figure S16. Regression result using a ‘Kozeny-Carman’ style model (Kozeny, 1927; 
Carman 1937, 1939): calibrated using the cleaned database with global outliers 

removed (plots adapted from Feng 2022) 

(a) 

(b) (c) 
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Figure S17. Regression result using a Feng & Vardanega (2019) style model: calibrated 
using the cleaned database with global outliers removed (plots adapted from Feng 2022) 

(a) 

(b) (c) 
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Figure S18. Regression result using a hydraulic radius style model (this study): 
calibrated using the cleaned database with global outliers removed (plots adapted from 

Feng 2022) 

(a) 

(b) (c) 
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Figure S19. Regression result using a Feng et al. (2019) modified style model: calibrated 
using the cleaned database with global outliers removed (plots adapted from Feng 2022) 

(a) 

(b) (c) 
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Figure S20. Regression result using a Feng et al. (2020) style model: calibrated using the 
cleaned database with global outliers removed (plots adapted from Feng 2022) 

(a) 

(b) (c) 



 

22 
 

 

 

Figure S21. Regression result based on a Feng et al. (2020) modified style model: 
calibrated using the cleaned database with global outliers removed (plots adapted from 

Feng 2022) 

(a) 

(b) (c) 



 

23 
 

 

 

Figure S22. Regression result using a Feng et al. (2020) style model: calibrated using the 
cleaned database with global outliers removed (plots adapted from Feng 2022) 

(a) 

(b) (c) 
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Figure S23. k-measured versus k-predicted for data subset ‘e< 0.5’ (plot adapted from 
Feng 2022) 

 

Figure S24. k-measured versus k-predicted for data subset ‘0.5≤ e<1’ (plot adapted 
from Feng 2022) 
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Figure S25. k-measured versus k-predicted for data subset ‘e< 1’ (plot adapted from 
Feng 2022) 

 

Figure S26. k-measured versus k-predicted for data subset ‘e≥ 1’ (plot adapted from 
Feng 2022) 
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Figure S27. k-measured versus k-predicted for data subset ‘sand’ (plot adapted from 
Feng 2022) 

 

Figure S28. k-measured versus k-predicted for data subset ‘gravel’ (plot adapted from 
Feng 2022) 
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Figure S29. k-measured versus k-predicted for data subset ‘CU≥ 6’ (plot adapted from 
Feng 2022) 

 

Figure S30. k-measured versus k-predicted for data subset ‘CU<6’ (plot adapted from 
Feng 2022) 
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Figure S31. k-measured versus k-predicted for data subset ‘1≤ CZ≤ 3’ (plot adapted 
from Feng 2022) 

 

Figure S32. k-measured versus k-predicted for data subset ‘1> CZ  or CZ >3’ (plot 
adapted from Feng 2022) 
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Figure S33. k-measured versus k-predicted for data subset ‘constant head test’ (plot 
adapted from Feng 2022) 

 

Figure S34. k-measured versus k-predicted for data subset ‘falling head test’ (plot 
adapted from Feng 2022) 
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Figure S35. k-measured versus k-predicted for data subset ‘other test method’ (plot 
adapted from Feng 2022) 

 

Figure S36: Calibration of Eq. 4 with G01-G53 excluding G34 (see Table 9) 
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Figure S37: Calibration of Eq. 4 with G01-G53 excluding G25 (see Table 9) 

 

Figure S38: Calibration of Eq. 4 with G01-G53 excluding G26 (see Table 9) 
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Figure S39: Calibration of Eq. 4 with G01-G53 excluding G53 (see Table 9) 

 

Figure S40: Calibration of Eq. 4 with G01-G53 excluding G22 (see Table 9) 
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Figure S41: Calibration of Eq. 4 with G01-G53 excluding G43 (see Table 9) 

 

Figure S42: Calibration of Eq. 4 with G01-G53 excluding sources with Gs unknown 
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