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The results of feature selection, correlation analysis, variable importance, PC algorithm, and models’ performances for each

signature are as follows:

1 Baseflow Index (baseflow_index)

Pearson, Kendall, Spearman Correlations: Baseflow Index
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Fig S 1. Correlation analysis between catchment and climate attributes and baseflow index



Variable Importance: Base Flow Index
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Fig S 2. Random forest variable importance analysis between catchment and climate attributes and baseflow index
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Fig S 3. Directed acyclic graph and selected variables for baseflow index.
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Fig S 4. R squared vs RMSE in each cluster for all models for baseflow index.

2 High Flow Duration (high_q_dur)
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Fig S 5. Correlation analysis between catchment and climate attributes and high flow duration



Variable Importance: High Flow Durtion
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Fig S 6. Random forest variable importance analysis between catchment and climate attributes and high flow duration
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Fig S 7. Directed acyclic graph and selected variables for high flow duration
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Fig S 8. R squared vs RMSE in each cluster for all models for high flow duration.
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Fig S 9. Correlation analysis between catchment and climate attributes and high flow frequency



Variable Importance: High Flow Frequency
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Fig S 10. Random forest variable importance analysis between catchment and climate attributes and high flow frequency
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Fig S 11. Directed acyclic graph and selected variables for high flow frequency
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Fig S 12. R squared vs RMSE in each cluster for all models for high flow frequency.
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Fig S 13. Correlation analysis between catchment and climate attributes and low flow duration



Variable Importance: Low Flow Duration
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Fig S 14. Random forest variable importance analysis between catchment and climate attributes and low flow duration
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Fig S 15. Directed acyclic graph and selected variables for low flow duration




Geology; cluster: 2

™ baiy oaid mo)|

Inp 2aid”mo)|

baiyy 2a1dybiy
Kypue

oeuy Aejo
Aysoiod”j0ab
Jana|jad ydapios
anpoaidybiy
ueaw jad
Ansosod™ji0s
Kyjeuoseas—d
olqe) edsoab eale
zsobeb ease

BT EIN T

el JaA0D pue| wop

o
©

Soil; cluster: 2

Topography; cluster: 3
Vegetation; cluster: 6

orly_Jajem

Geology; cluster: 1

Climate; cluster: 4

Geology; cluster: 7
+
e

60

oelj_SHO04 9)RUOqIED
el IS
AyjigeawsadTjoab
JUBUOD IJEM ™ XEW
o4y oluebio
oBsjesTyydapTjios
uo|_abneb
HpTAb

ueaw A

oeJ) pues

1e|” abneb
A31A0npuosTios
ueaw_ado|s

40
Spearman

Soil; cluster: 1
0

ueaw”d

Mous deyy

Xew JAB

Xew' le|
Hip-tel

1saloy oeuy
baiy 2a1d"mo|
anp 2aid”mo|
bayy 2a1dybiy
Aypue

oeuy Aejo
Aysosod”joab
Jana|jad ydapios
anp~oa1d ybiy
ueaw jad
AnsosodTi0s

|l

60

40

cluster: 4 H Vegetation; cluster: 5
2

20

Topography; cluster: 1 l l Topography; cluster: 2

RF~Par - Test O Train

Ayjeuoseas—d

‘ ‘ Climate; cluster: 3

Climate; cluster: 2

60

olqe) edsoab eale
zsabebh eale
ELITgEINT)

el JaA0D pue| wop
oelj_IdJeM _
JBJ)_SH204 ajeUOqIED.
LTI
Ayjigeawasad™joab
JUBJUOD IJEM XEW
o4y oluebio
oBsjeys yydep|i0s
uo|_abneb

HpTnb

ueaw A3

el pues

e[ abneb
KyiAonpuosios
ueaw_ado|s
ueaw_d

Mous oeuy

Xew JAB

xew" 1e|

Hipe|

}saloy oeuy

baiy 2a1d"mo|

anp _2aid”mo|

bay 2asdybiy
Aypue

oedy Aejo

Geology; cluster: 6
cluster: 3
20 40
RMSE
Pearson
Variables
category Ml climate [ll geology [l soil [ topography ll vegetation

__km ||'||I ! __.l]Dl.IIIl
e

cluster: 2 \ [
40

il; cluster: 5 ] Soil; cluster: 6
q
0

R
Soil
S
|
&

Geology; cluster: 5
20

@O

0

R-Squared vs RMSE
Climate; cluster: 1

.Baseline; no cluster ‘ |

@

Low Q Duration

60
® BN ® GAM~AIl ® GAM~Par ® RF~AIl

Aysoiod~j0ab
Jan3)19d yidap™ios
anp~2aid ybiy
ueaw jad
AnsosodTji0s
Ayjeuoseas™d
oliqe) edsoabease
zsabeh eale
oey_seyo
OBJ)”I9A0D” pue| wop
oely_Jajem
oBl)”SH204”ajeUOQIED
el YIS
Ayjigeawsadj0ab
JUBJUOD JBJEM” XEW
ey oluebio
obsjeysyydapTjios
uo|_abneb

HpTnb

ueaw A9Jd
oelypues

Je|” abneb
AyanonpuosTjios
ueaw_ado|s
uesw_d

Mous oeuy

Xxew JAB

xew" 1e|

p e

}salo) oedy

60

Geology; cluster: 4
Soil; cluster: 4
cluster: 1
20 40

Kendall

@ @

||

60

Soil; cluster: 3

"

Geology; cluster: 3

A
)

Topography; cluster: 4 ‘ |

Pearson, Kendall, Spearman Correlations: Low Flow Freq

—

1.00
0.75
0.50
0.25
0.00
1.00
0.75
0.50
0.50
0.25
0.00
1.00
0.75
0.50
0.25
0.00

.25

=)
=]
=1

0.25
-0.50

=

JUSIONJE0D) UONE[SLI0D

5 0.25

[

5 0.00
=)
o
& 1.00
@75

Fig S 16. R squared vs RMSE in each cluster for all models for low flow duration.

5 Low Flow Frequency (low_q_freq)

Fig S 17. Correlation analysis between catchment and climate attributes and low flow frequency



Variable Importance: Low Flow Frequency
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Fig S 18. Random forest variable importance analysis between catchment and climate attributes and low flow frequency
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Fig S 19. Directed acyclic graph and selected variables for low flow frequency
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Fig S 20. R squared vs RMSE in each cluster for all models for low flow frequency.
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Fig S 21. Correlation analysis between catchment and climate attributes and mean daily flow



Variable Importance: Mean Daily Flow
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Fig S 25. Correlation analysis between catchment and climate attributes and low flow



Variable Importance: Low Flow
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Fig S 26. Random forest variable importance analysis between catchment and climate attributes and low flow
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Fig S 27. Directed acyclic graph and selected variables for low flow
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Fig S 28. R squared vs RMSE in each cluster for all models for low flow.
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Fig S 29. Correlation analysis between catchment and climate attributes and high flow



Variable Importance: High Flow
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Fig S 30. Random forest variable importance analysis between catchment and climate attributes and high flow
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Fig S 32. R squared vs RMSE in each cluster for all models for high flow.
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Fig S 33. Correlation analysis between catchment and climate attributes and runoff ratio



Variable Importance: Runoff Ratio
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Fig S 34. Random forest variable importance analysis between catchment and climate attributes and runoff ratio
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Fig S 35. Directed acyclic graph and selected variables for runoff ratio
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Fig S 36. R squared vs RMSE in each cluster for all models for runoff ratio.

10 Slope of Flow Duration Curve (slope_FDC)

Fig S 37. Correlation analysis between catchment and climate attributes and the slope of flow duration curve



Variable Importance: Slope of FDC
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Fig S 38. Random forest variable importance analysis between catchment and climate attributes and the slope of flow duration curve
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Fig S 39. Directed acyclic graph and selected variables for the slope of flow duration curve
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Fig S 40. R squared vs RMSE in each cluster for all models for the slope of flow duration curve.
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Fig S 41. Correlation analysis between catchment and climate attributes and streamflow elasticity



Variable Importance: Streamflow Elasticity
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Fig S 42. Random forest variable importance analysis between catchment and climate attributes and streamflow elasticity
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Fig S 43. Directed acyclic graph and selected variables for streamflow elasticity
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Fig S 44. R squared vs RMSE in each cluster for all models for streamflow elasticity.

23



