Supplementary information for “RDycore-sediment v1.0: A two-
dimensional sediment transport model for Earth system modeling”

Dongyu Feng!, Zeli Tan', Donghui Xu!, Jeffrey Johnson?, and Gautam Bisht!

! Atmospheric, Climate, and Earth Sciences Division, Pacific Northwest National Laboratory, Richland, Washington, USA
5 2Cohere Consulting, LLC, Seattle, 98105, Washington, USA

Correspondence to: Dongyu Feng (dongyu.feng@pnnl.gov)

Content of this file

Figure S1-S7

_ 0.020 158072300 — GAA 0.00 0.000 { 08072600 0.000
E ) 015 | Buffalo Bayou nr faty Buffalo Bayou nr Fulshear ' Buffalo Bayou at State\dwy 6 nr Addicks S Mayde Ck at HeathYgold Dr nr Addicks
§ . —-0.005 —0.0251
-0.05
S
£ 0.010 ~0.010 -0.050
c
5]
-g 0.005 ~0.10 ~0.015 -0.075
7}
@ 0.000 ~0.020 —-0.100
©
o
© ~0.005 -0.15 ~0.025 -0.125
— 0.08 08072730 08072760 0.00 08073100
E Bear Ck nr Barker 0.4 1 Langham Ck at W Little York Rd nrAddicks Langham Ck nr Ad{licks 0.4 { Langham Ck at Addicks Reg Outflow nr Addicks
o
20.06 -0.05
s 0.3
C
3 -0.10
8 0.04 0.2
©
o
o 0.02 0.1 -0.15
°
@
0.00 0.0 -0.20
—~ 0.00 0.00 025 08073700 08074000
£ Buffalo Bayou nr Ad Buffalo Bayou at W . Buffalo Bayou at Piney Point 0.005 - Buffalo Bayou at floust
o
=
€ -0.05 -0.05 0.000
<
5]
c —
2 -0.10 -0.10 0.005
©
2 -0.010
o
-0.15 —
3 0.15 -0.015
—. 0.00 08074150 08074250 08074500
E Whiteoak Bayou at Aabonson Rd 0.08 1 Cole Ck at Deihl Rd 0.006 1 Brickhouse Gully at Costa Rica St 0.00 i ou aj Houston
g -0.02
c
s 0.06
G —0.04 -0.01
5
= -0.06 0.04
3 -0.02
© -0.08 0.02
°
@
@ -0.10 0.00 -0.03
5 29 0 18,99 .20 ) o> 5 .20 N 19,99 .20 2% oY %] N 29.99.20 . oY e DA :) O 2N o>
’l%’lv ’1%1%}%1%2%’:90 111}1}1%2%3g0 “%”1\,’1«"%1:1{’16’:%’50 1}%”1‘,11 %30%2096
.Lg‘\ ,Lg‘\ ,l(;'\, _Lg‘\ 10‘\ ‘\ g‘\ Q‘\ .Lg‘\ ,Lg‘\ ,Lg‘\ .LQ‘\ .Lg‘\ o> g‘\ Q‘\ .LQ‘\ ,Lg‘\ o> ,Lg‘\ .LQ‘\ o 0‘\ (;‘\ ,LQ‘\ .Lg‘\ ,Lg‘\ ,LQ‘\ ,Lg‘\, ‘\ ‘&

10



Figure S1: Cumulative bed elevation change simulated by TELEMAC/GAIA at the 16 USGS gauge locations during the
Hurricane Harvey Houston simulation. Positive values indicate net bed aggradation or deposition, and negative values indicate net

bed degradation or erosion.
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15 Figure S2: Water-stage comparison at 16 USGS gauge locations during the Hurricane Harvey Houston simulation. The RDycore

simulation was performed without hydrostatic reconstruction.
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Figure S3: Suspended sediment concentration (SSC) comparison at 16 USGS gauge locations during the Hurricane Harvey

20 Houston simulation. The RDycore simulation was performed without hydrostatic reconstruction.
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Figure S4: Bottom shear stress comparison at 16 USGS gauge locations during the Hurricane Harvey Houston simulation. The

RDycore simulation was performed without hydrostatic reconstruction.
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Figure SS: Time series of water level before and during Hurricane Harvey. (a) NOAA-observed water level at 8770777
Manchester, TX before Harvey; the dashed line indicates the still-water level used for the fixed boundary condition. (b) Time-

varying water-level boundary condition prescribed in RDycore compared with the fixed-boundary water level.
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Figure S6: Effect of downstream water-level boundary condition on RDycore-simulated discharge during Hurricane Harvey. Flow
discharge and total suspended-sediment discharge are compared between simulations using a time-varying ocean water-level
boundary and a fixed downstream water-level boundary. Panels show (a) flow discharge, (b) total sediment discharge summed
over all sediment classes, (c) the flow-discharge difference, and (d) the sediment-discharge difference. Differences are computed as

ocean-boundary simulation minus fixed-boundary simulation.
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Figure S7: Comparison of RDycore hydrodynamic variables from the hydrodynamic-only simulation and the coupled
hydrodynamic-sediment simulation. Panels show scatter plots of cell-wise (a) water depth (h), (b) x-direction velocity (), and (c)
y-direction velocity (v). Dashed 1:1 lines indicate perfect agreement. The annotated domain-maximum differences show that

adding sediment transport does not materially alter the hydrodynamic solution.



