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105 S1 Figures for the input hydrology models

S1.1 A-Series models

S1.1.1 A4
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Figure S1. Graph representation of the model scenario A4 showing a) network geometry, b) the hydraulic potential gradient (Pa/m) on edges
c) effective pressure (Pa) on nodes d) thickness of distributed water flow ’sheet’ (m) on nodes and e) the channelised water flux on edges
(m%/s)
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Figure S2. Graph representation of the model scenario A5 showing a) network geometry, b) the hydraulic potential gradient (Pa/m) on edges
c) effective pressure (Pa) on nodes d) thickness of distributed water flow ’sheet’ (m) on nodes and e) the channelised water flux on edges

(m3/s)
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—L0 subgraph - input nodes - moulin nodes - head nodes - outlet nodes
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Figure S3. Graph representation of the model scenario A7 showing a) network geometry, b) the hydraulic potential gradient (Pa/m) on edges
c) effective pressure (Pa) on nodes d) thickness of distributed water flow ’sheet’ (m) on nodes and e) the channelised water flux on edges
(m*/s)
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—L0 subgraph - input nodes - moulin nodes - head nodes - outlet nodes
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Figure S4. Graph representation of the model scenario A8 showing a) network geometry, b) the hydraulic potential gradient (Pa/m) on edges
c) effective pressure (Pa) on nodes d) thickness of distributed water flow ’sheet’ (m) on nodes and e) the channelised water flux on edges
(m*/s)
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Figure S5. Graph representation of the model scenario A6 showing a) network geometry, b) the hydraulic potential gradient (Pa/m) on edges
c) effective pressure (Pa) on nodes d) thickness of distributed water flow ’sheet’ (m) on nodes and e) the channelised water flux on edges
(m*/s)



S1.1.6 Edge-betweenness Centrality
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Figure S6. Edge-betweenness centrality (EBC) with increasing flux a) A4 b) A5 ¢) A7 d) A8 and e) A6
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S1.1.7 L1 and L2 networks
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S1.2 B-Series models

130 S1.2.1 B1
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Figure S8. Graph representation of the model scenario B1 showing a) network geometry, b) the hydraulic potential gradient (Pa/m) on edges
c) effective pressure (Pa) on nodes d) thickness of distributed water flow ’sheet’ (m) on nodes and e) the channelised water flux on edges
(m3/s)
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S1.2.2 B2
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Figure S9. Graph representation of the model scenario B2 showing a) network geometry, b) the hydraulic potential gradient (Pa/m) on edges
c) effective pressure (Pa) on nodes d) thickness of distributed water flow ’sheet’ (m) on nodes and e) the channelised water flux on edges
(m*/s)
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S1.2.3 B3
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Figure S10. Graph representation of the model scenario B3 showing a) network geometry, b) the hydraulic potential gradient (Pa/m) on
edges c) effective pressure (Pa) on nodes d) thickness of distributed water flow ’sheet’ (m) on nodes and e) the channelised water flux on
edges (m3/s)
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Figure S11. Graph representation of the model scenario B4 showing a) network geometry, b) the hydraulic potential gradient (Pa/m) on

edges c) effective pressure (Pa) on nodes d) thickness of distributed water flow ’sheet’ (m) on nodes and e) the channelised water flux on
edges (m’/s)
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S1.2.5 BS

Figure S12. Graph representation of the model scenario B5 showing a) network geometry, b) the hydraulic potential gradient (Pa/m) on
edges c) effective pressure (Pa) on nodes d) thickness of distributed water flow ’sheet’ (m) on nodes and e) the channelised water flux on

edges (m’/s)
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Figure S13. Edge-betweenness centrality (EBC) with increasing moulins a) Bln=1b)B2n=10c)B3n=20d)B4n=50ande) BS5n=
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S1.2.7 L1 and L2 networks
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Figure S14. L1 and L2 networks for increasing moulins a) Bl n=1b) B2n=10¢) B3 n=20d) B4 n =50 and e) B5 n =100
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S1.3 C-Series models

S1.3.1 C series beginning and C0
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Figure S15. Graph representation of the model scenario C1 at timestep 0 showing a) network geometry, b) the hydraulic potential gradient
(Pa/m) on edges c) effective pressure (Pa) on nodes d) thickness of distributed water flow ’sheet’ (m) on nodes and e) the channelised water
flux on edges (m*/s). CO has this configuration throughout
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Figure S16. Graph representation of the model scenario C1 at the end of day 49 showing a) network geometry, b) the hydraulic potential
gradient (Pa/m) on edges c) effective pressure (Pa) on nodes d) thickness of distributed water flow "sheet’ (m) on nodes and e) the channelised
water flux on edges (m3/s)
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S1.3.3 C2end
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Figure S17. Graph representation of the model scenario C2 at the end of day 49 showing a) network geometry, b) the hydraulic potential
gradient (Pa/m) on edges c) effective pressure (Pa) on nodes d) thickness of distributed water flow "sheet’ (m) on nodes and e) the channelised
water flux on edges (m3/s)
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S1.34 C3end
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Figure S18. Graph representation of the model scenario C3 at the end of day 49 showing a) network geometry, b) the hydraulic potential
gradient (Pa/m) on edges c) effective pressure (Pa) on nodes d) thickness of distributed water flow "sheet’ (m) on nodes and e) the channelised
water flux on edges (m3/s)
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S1.3.5 C4end
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Figure S19. Graph representation of model scenario C4 at the end of day 49 showing a) network geometry, b) the hydraulic potential gradient
(Pa/m) on edges c) effective pressure (Pa) on nodes d) thickness of distributed water flow ’sheet’ (m) on nodes and e) the channelised water
flux on edges (m3/s)
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S1.3.6 Edge-betweenness Centrality
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Figure S20. Edge-betweenness centrality (EBC) for a) C1 at timestep 0 b) C1 at timestep 1200 c) C2 at timestep 1200 d) C3 at timestep
1200 e) C4 at timestep 1200
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S1.3.7 L1 and L2 networks

L1 L2 - input nodes - moulin nodes - head nodes - outlet nodes
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Figure S21. L1 and L2 networks for a) C1 at timestep 0 b) C1 at timestep 1200 c) C2 at timestep 1200 d) C3 at timestep 1200 e) C4 at
timestep 1200
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175 S2 Experiment Sets
S2.1 Experiment Set 1

S2.1.1 A4 reference
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Figure S22. Results for the A4 reference model run at a) week 0 and b) week 25
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Figure S23. Outputs from the A4 reference model run with a) volume flux b) detritus volume flux c) concentration d) grainsize. In a, ¢ and
d numbers indicate outlet node IDs
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S2.1.2 A4 default
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Figure S24. Results for the A4 default model run at a) week 0 and b) week 25
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Figure S25. Outputs from the A4 default model run with a) volume flux b) detritus volume flux c) concentration d) grainsize. In a, c and d
numbers indicate outlet node IDs
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185 S2.1.3 A4 default rerun
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Figure S26. Results for the A4 default model rerun at a) week 0 and b) week 25
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Figure S27. Outputs from the A4 default model rerun with a) volume flux b) detritus volume flux c) concentration d) grainsize. In a, c and d
numbers indicate outlet node IDs
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S2.1.4 A4D default
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Figure S28. Results for the A4D default model run at a) week 0 and b) week 25
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Figure S29. Outputs from the A4D default model run with a) volume flux b) detritus volume flux ¢) concentration d) grainsize. In a, ¢ and d

numbers indicate outlet node IDs
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S2.1.5 Ad4D default rerun
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Figure S30. Results for the A4D default model rerun at a) week 0 and b) week 25
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Figure S31. Outputs from the A4D default model rerun with a) volume flux b) detritus volume flux ¢) concentration d) grainsize. In a, ¢ and

d numbers indicate outlet node IDs
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S2.1.6 AS reference
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Figure S32. Results for the A5 reference model run at a) week 0 and b) week 25
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Figure S33. Outputs from the A5 reference model run with a) volume flux b) detritus volume flux c) concentration d) grainsize. In a, ¢ and
d numbers indicate outlet node IDs
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S2.1.7 AS default
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Figure S34. Results for the A5 default model run at a) week 0 and b) week 25
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Figure S35. Outputs from the A5 default model run with a) volume flux b) detritus volume flux c) concentration d) grainsize. In a, c and d
numbers indicate outlet node IDs
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205 S2.1.8 A5 default rerun
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Figure S36. Results for the AS default model rerun at a) week 0 and b) week 25
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Figure S37. Outputs from the A5 default model rerun with a) volume flux b) detritus volume flux c) concentration d) grainsize. In a, c and d
numbers indicate outlet node IDs
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S2.1.9 AS5D default
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Figure S38. Results for the A5SD default model run at a) week 0 and b) week 25
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Figure S39. Outputs from the A5SD default model run with a) volume flux b) detritus volume flux ¢) concentration d) grainsize. In a, ¢ and d

numbers indicate outlet node IDs

20000 1

17500

15000 -

12500

10000 -

7500 4

5000 4

2500

le7

0.00084 — 2% 26— towl average grain size

0.0007

0.0006

0.0005

0.0004

0.0003

0.0002

0.0001

33

1.00

0715 F
0500
025y

0.00

1.00
075 4
0.50
3
0258
0.00

IS

~
d50 (m)

°



S2.1.10 ASD default rerun
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Figure S40. Results for the ASD default model rerun at a) week 0 and b) week 25
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Figure S41. Outputs from the ASD default model rerun with a) volume flux b) detritus volume flux ¢) concentration d) grainsize. In a, ¢ and
d numbers indicate outlet node IDs
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S2.1.11 A7 reference
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Figure S42. Results for the A7 reference model run at a) week 0 and b) week 25
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Figure S43. Outputs from the A7 reference model run with a) volume flux b) detritus volume flux c) concentration d) grainsize. In a, ¢ and
d numbers indicate outlet node IDs
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S2.1.12 A7 default
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Figure S44. Results for the A7 default model run at a) week 0 and b) week 25
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Figure S45. Outputs from the A7 default model run with a) volume flux b) detritus volume flux c) concentration d) grainsize. In a, c and d
numbers indicate outlet node IDs
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225 S2.1.13 A7 default rerun
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Figure S46. Results for the A7 default model rerun at a) week 0 and b) week 25
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Figure S47. Outputs from the A7 default model rerun with a) volume flux b) detritus volume flux c) concentration d) grainsize. In a, c and d
numbers indicate outlet node IDs
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S2.1.14 A7D default
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Figure S48. Results for the A7D default model run at a) week 0 and b) week 25
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Figure S49. Outputs from the A7D default model run with a) volume flux b) detritus volume flux ¢) concentration d) grainsize. In a, ¢ and d
numbers indicate outlet node IDs

38



S2.1.15 A7D default rerun
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Figure S50. Results for the A7D default model rerun at a) week 0 and b) week 25
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Figure S51. Outputs from the A7D default model rerun with a) volume flux b) detritus volume flux c) concentration d) grainsize. In a, ¢ and
d numbers indicate outlet node IDs
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S2.1.16 AS reference
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Figure S52. Results for the A8 reference model run at a) week 0 and b) week 25
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Figure S53. Outputs from the A8 reference model run with a) volume flux b) detritus volume flux c) concentration d) grainsize. In a, ¢ and
d numbers indicate outlet node IDs
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S2.1.17 A8 default
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Figure S54. Results for the A8 default model run at a) week 0 and b) week 25
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Figure S55. Outputs from the A8 default model run with a) volume flux b) detritus volume flux c) concentration d) grainsize. In a, c and d
numbers indicate outlet node IDs
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245 S2.1.18 AS default rerun
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Figure S56. Results for the A8 default model rerun at a) week 0 and b) week 25
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Figure S57. Outputs from the A8 default model rerun with a) volume flux b) detritus volume flux c) concentration d) grainsize. In a, c and d
numbers indicate outlet node IDs
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S2.1.19 AS8D default
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Figure S58. Results for the A8D default model run at a) week 0 and b) week 25
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Figure S59. Outputs from the A8D default model run with a) volume flux b) detritus volume flux ¢) concentration d) grainsize. In a, ¢ and d
numbers indicate outlet node IDs
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S2.1.20 AS8D default rerun
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Figure S60. Results for the A8D default model rerun at a) week 0 and b) week 25
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Figure S61. Outputs from the A8D default model rerun with a) volume flux b) detritus volume flux c) concentration d) grainsize. In a, ¢ and

d numbers indicate outlet node IDs

20000

60000

40000

80000

500000

400000 §

300000

200000 1

100000 4

0.0005

0.0004

0.0003

0.0002

0.0001

44

16
le7

100000

1.00
0.75
0.50

k (m=~3/m)

0.25

0.00

1.00
0.75
0.50
025

jam status

0.00

IS

~
d50 (m)



S2.1.21 A6 reference
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Figure S62. Results for the A6 reference model run at a) week 0 and b) week 25
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Figure S63. Outputs from the A6 reference model run with a) volume flux b) detritus volume flux c) concentration d) grainsize. In a, ¢ and
d numbers indicate outlet node IDs
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S2.1.22 A6 default
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Figure S64. Results for the A6 default model run at a) week 0 and b) week 25
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Figure S65. Outputs from the A6 default model run with a) volume flux b) detritus volume flux c) concentration d) grainsize. In a, c and d
numbers indicate outlet node IDs

46



265 S2.1.23 A6 default rerun
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