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Objectives of the meeting

= Users are In the focus

= exchange of experience

= tell others about your success stories and pitfalls
= participate to have a vivid discussion

= networking -> at next COVID-free meeting

= Exchange between users and development team

= share requirements and problems with us
= modelling challenges in engineering practice
= support focussed optimization of models

https://longbowevents.com
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Recent Progress

Key tasks of current development phase (2018 - 2023)

Key Tasks Development BASEMENT 18-23

development
concepts & maintenance (B) knowledge
for engineering practice transfer
(A) state-of-the-art new (C)
models models
40% 40% 20%
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Recent Progress

(A) concepts for engineering practice / practice-oriented concepts (poc)
= objectives:
= show scope and limits of model application based on examples

= support best possible model application, i.e. generation of meaningful results

= discuss plausibility and interpretation of results TICE. ‘
R \C
= best practice and pointing out the relevant theoretical correlations 007 f& A\f&
\
BC A5 FFJ\(/ e
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Recent Progress

(A) concepts for engineering practice: application-oriented concepts (AOC)

= AOCs In preparation:

1D

Example

River Widenings

Alpine River

Dam Removal

Focus

change in channel width and
longitudinal grain sorting

bed stability under steep and
unsteady conditions

llimitation of local erosion at sills
and ramps

Key aspects

longterm evolution, dynimic
equilibrium, effect of tributaries

mixed-sized sediment, limitations of

Hirano model

impact of non-erobdible bed on
ediment transport and grain sorting

2D

2

Example

Alternate Bars

15:00 AP

14:30

phcat'\on-orie nted Con

transport or morphodynamic 2D
-step 1 model calibration - step 2

cepts ( aoC) - current st

T

atus of poC "bed load

basic concept for morphodynamic 2D
model calibration - step 3
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Recent Progress

(B) development & maintenance
= BASEmeshv2.2

supported versions:

QGIS Version Codename Tested on
= efficient generation of quality meshes larger than
3.10 LTR A Coruna 3.10.4
1'000'000 elements
. . . R 3.16 LTR Hannowver 3.16.16
= workflow for mesh generation considering buildings
(e.g. several 1000) 3.22 LTR  Biatowieza 3.22.9
= cleanup functionality with wiki description 3.24 Tisler 3.241
= mesh renumbering 3.26 Buenos Aires  3.26.3

see release note for further details: https://gitlab.ethz.ch/vaw/public/basemesh-v2/-/releases/2.2.0
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Recent Progress

(B) development & maintenance

= BASEchange (basemesh.basechange)

= create mesh for river reaches

= 1D trapezoidal channel geometry
= export as 1D or 2D mesh

= command line interface

= input via CSV file supported

E o - ,’n - 3 Input_BASEchange.csv [Schreibgeschitzt] - Exce David Florian Vetsch
Datei SELW Einfiigen Zeichnen Seitenlayout Formeln Daten  Uberprifen Ansicht Hilfe Acrobat Q Sie wiinst r!:-_'-;_ Freigeben
- T 4 Calibri - L == = ity Standard - E[%Bedingte Formatierung ~ E‘“Einﬂ]gen - > ‘;‘T'
] D Eg ~ FKU- A A === ~ E'. op o0 | [ Al Tabelle formatieren = | &% Laschen ~ - P
Elnfggen ~ P &y - A < €= 3= ’?/‘ < ‘,'cig -';0,3 LFZellenformatvorlagen - iil Farmat = -
Zwischenablage = Schriftart Pl Ausrichtung Pl Zahl P Formatvorlagen Zellen Bearbeiten
J20 =7 Fe
A [ ] [ © | D | E F | G [ [ | | ]
1 [km bed _width slope bank_slope height num_cs ks ksb midpoint_shift
2 | 0 22.12 0.000 0.72 6.01 2 32 20 0.5
3 | 0.078 18.30 0.011 1.45 5.44 2 a2 20 0.5
4 | 0.127 16.44 0.011 1.76 3.65 2 32 20 0.5
5 | 0.129 16.66 0.037 1.48 4,95 1 a2 20 0.5
6 | 0.175 16.06 0.021 2.08 511 2 32 20 0.5
7| 0.196 16.83 0.002 1.52 3.37 1 a2 20 0.5
8 0.201 16.16 0.003 1.67 3.24 1 32 20 0.5
9 | 0.282 22.27 0.010 1.29 4.43 2 a2 20 0.5
10 | 0.387 22.17 0.018 2.01 4.61 3 32 20 0.5
11 0.477 18.84 0.017 1.77 4.91 3 32 20 0.5
12 | 0.573 21.33 0.012 1.93 4.48 3 a2 20 0.5
13 | 0.697 24.80 0.010 272 3.53 3 32 20 0.5
14 | 0.793 24.89 0.011 2.06 4.02 3 a2 20 0.5
15 | 0.893 21.05 0.014 1.61 4.04 3 32 20 0.5
16 |
17 |
18
Input_BASEchange ® 4 v
Bereit W Anzeigeeinstellungen H 0 - | + 100%
https://gitlab.ethz.ch/vaw/public/basemesh-v2/-/wikis/Command-line/BASEchange
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Recent Progress

(B) development & maintenance

= Lateral diversion

= comparison of different
modelling approaches (@) 10

= focus on effect l
on morphodynamics

= extension of 1D approach e

(momentum sink) N .
- pUb”Cation and example s —
files will be available soon ] L

— Flow direction
=3 Sink term

-——- Cross section

WA
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—— |ateral diversion structure

%f}; Lateral overflow

Local deposition

Sediment aggradation

14
oy
ret;'ltion area %%

or flood corridor

@ 1D-2D coupled (c 2D

—= Flow direction
=3 Coupling interface =3 Flow direction
-—-- Cross section —> Lateral overflow

—— |ateral diversion structure — Lateral diversion structure 023 | 9



Recent Progress

B
Overview  Messages  Awel Macchione ~ Peter  PeterCal
(B ) d eV e I O p m e n t & m al n te n an C e Dam Geometry Plot Variable breach discharge [m3/s] v Reset View
Height [m] 571.7 ?
- S b h Bottom level [m] 565.8 ? @ Standard Breach
BA E re aC Crest width [m] 45 ? a0 Avel
== Macchione
. . Embankment slope [[13 ? _ Peter
= parameter models for simulation
H Maximum breach widtt [m] 9
of dam failure i
Reservoir e ”
- . 2 H
= estimation of the outflow hydrograph o B
Basin shape [1 15
. o o 10 -
= GUI supports comparison Rl :
nriow rate Im~3/s {
of the different approaches e
. . Breach level [m] 569.25 ? time [s]
= MOnte-Ca I’|O SlmU|at|0n Reservoir level [m] 570.25 ? 0s o
- . - " ) Enabled Discharged [m3] Peak Current
fo r u n Ce rtal nty q u antlfl Catl O n SRS C TR Standard Breach N/A 89.8098 N/A
Differential Equation Solver Awel 0 365117 0577261
- Solver rkd_classic ~  ? Macchione 0 2.84557 0.461435
O pe n SO u rce u n d e r G P L Relative precision at peak s = Peter 0 2.30877 1.92571
Impo6rt. Export..  PeterCal 0 3.94085 1.92571
Done
N oo Run Al

https://gitlab.ethz.ch/vaw/public/basebreach/-/wikis/home
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Recent Progress

(B) development & maintenance

Consolidation of versions 2 and 3: “2+3=4"

Motivation: _ .
Version 2.8.2 Version 3.2

= reduce maintenance effort

\ /
= keep features of version 2 / \ BASEMENT Version 4 / \
= one workflow, one GUI

BASEMD BASEHPC
(multi-domain) (high-perf. comp.)

\ /
. . g M V

e

WAy
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Recent Progress

(C) knowledge transfer
= main focus on the development of the AOCs

= |nstructions and application of BASEMENT software
In gradate courses at ETH Zurich:

= Experimental and Computer Laboratory |

= River Morphodynamic Modelling

BASEMENT Users Meeting | 26.01.2023 | 12

WY

chsanstalt flir Wasserbau, Hydrologie und Glaziologie



Recent Progress
Retrospect: Roadmap 2022 (main features only)

Q1 2022 turbulence model, suspended load v

Q2 2022 mixed-size sediment transport postponed
Q2 2022 BASEveg v

Q3 2022 temperature model postponed
Q3 2022 -> release Q1 2023  consolidation of v2.8 and v3 v

Q1 2022 stand-alone, open source, GPL v

Q2 2022 arbitrary river course v

Q2 2022 consolidation of various tools open
Q4 2022 first version (draft) v

W"W BASEMENT Users Meeting | 26.01.2023 | 13
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Roadmap 2023 (main features only)

4.0 Q1 2023 consolidation of v2.8 and v3
4.1 Q1 2023 mixed-size sediment transport
4.2 Q2 2023 temperature model

4.3 Q3 2023 Lagrangian tracers

POC bed load (1D) Q2 2023 release

POC morphodynamics (2D) Q4 2023  first version (draft)

VZ.\V )4
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User Survey December 2022

= Survey for users of mailing list (2800 addresses), 15th to 23rd December 2022
= Survey about field of application, output formats, potential features, training materials
= Number of replying participants: min 45, max 134, mean ca. 80

Location of BASEMENT Users Industry of BASEMENT Users

(total: 134) Government

Agency, 6% Academia,

26%

Europe, 38% Asia, 6%

Africa, 3%
) Australia/Oceania,
~ 0%

‘ North America,

1%

Student, 9%

\

Other, 2%

Switzerland, .
45% South America,

7%

Industry/Consu
Iting, 57%
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General information about BASEMENT users

Use of BASEMENT Versions

Both Versions, 31%

Version 3.X, 38%

Version 2.X, 31%

€3 s



General information about BASEMENT users

Use of BASEMENT Modules

BASEsub
(Subsurface Flow), 3%

BASEextern
(External Coupling), 2%

Couplings
(Interal Coupling of Sub-Domains, 6%

Controller, 3%

BASEPLANE (2D), 65%

BASECHAIN (1D), 21%

v



General information about BASEMENT users

Use of Morphodynamics

Sometimes including morphodynamics
52%

Always including morphodyamics
10%

Hydrodynamics only
38%

€3 =



User community interest in new features

New Processes

100%
> 90%
-% 80%
S 70%
L‘E 60%
3 50%
= 40%
8 30%
o 20%
T 10%
0%

water quality Lagrangian particle wood transport porous media runoff retention groundwater-surface debris flow multiphase flow

(e.g. reactive transport (e.g. flow through (initial abstraction) water interaction (non-Newtonian)  (e.g.gravity currents,

compounds) vegetation) oil transport)

New Processes

60%
50%
40%

30%

20%
10% I
0%

User Responses

water quality Lagrangian particle wood transport porous media runoff retention groundwater-surface debris flow multiphase flow
(e.g. reactive transport (e.g. flow through (initial abstraction) water interaction (non-Newtonian) (e.g.gravity currents,
compounds) vegetation) oil transport)

mirrelevant  mslightly relevant  mmoderately relevant very relevant
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User community interest in new features

Internal Structures

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

Responded Favorably

Bridges Pressurized culverts Sediment continuity HQ-relation: account for Dynamic behavior of
through structures tailwater level internal structures

Internal Structures

8 20%
- = N
0% —__ m — _ ]

Bridges Pressurized culverts Sediment continuity  HQ-relation: account for Dynamic behavior of
through structures tailwater level internal structures

mirrelevant  mslightly relevant moderately relevant very relevant
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User community interest in new features

Miscellaneous

100%
2 90%
S 80%
S 70%
S 60%
5 50%
< 40%
S 30%
@ 20%
F 10%
0%
Depth- or flow Shear stress- preprocessing postprocessing open source API, dynamic multiplatform  Recommendations
dependent friction dependent tools (e.g. scripts (e.g. for libraries support (Windows, for CPU/GPU
factor bedload factor BASEmesh plotting of specific Linux) hardware setup
enhancement) results)
Miscellaneous
80%
3 70%
2 60%
8 50%
B 40%
X 30%
i i Il .k I _al
0,
S - — — _N m O = _N
Depth- or flow Shear stress- preprocessing postprocessing open source API, dynamic multiplatform  Recommendations
dependent friction dependent bedload tools (e.qg. scripts (e.g. for libraries support (Windows,  for CPU/GPU
factor factor BASEmesh plotting of specific Linux) hardware setup
enhancement) results)
mirrelevant  mslightly relevant  mmoderately relevant very relevant
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User community interest in new features

Topic as a session in a workshop

Grid generation Hydrodynamic simulation ~ Morphodynamic simulation Ecohydraulic simulation Post-processing

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

Responded Favorably

Topic as a session in a workshop

[nd

= 20%

wn

Ill lll I III 1
0o BB

Grid generation Hydrodynamic simulation ~ Morphodynamic simulation Ecohydraulic simulation Post-processing

m Not interested  mslightly interested  ®mmoderately interested very interested
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User community interest in new features

Self-Training Materials

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

Responded Favorably

Video tutorials Text + image tutorials Short demonstrations of Tutorial on BASEextern Guided workflow
specific features

Self-Training Materials

% 20%
1
o - - - -
Video tutorials Text + image tutorials Short demonstrations of Tutorial on BASEextern Guided workflow
specific features

m Not interested  ®slightly interested moderately interested very interested
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User community use of outputs

BASECHAIN Special Outputs
80%

= 70%
o
S 60%
S
@ 50%
LL

0%

output during
simulation

BASECHAIN Special Outputs

100%
90%
80%
70%
60%
50%
40%
30%

User Responses

0%

output during
simulation

mNever mSeldom mOften = Always

8 40%

2 30%

(@]

@ 20%

@ 10% L

Monitoring point Mixtures Tecplot output ~ Volume files Graphical Tecplot Fluxes

Transport
diagram

10% III III I I III II III
i In
, l =

Monitoring point Mixtures Tecplot output  Volume files Graphical Tecplot Fluxes

Transport
diagram

Matlab

Matlab

[ ]
Matlab Fluxes

Matlab Fluxes
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User community use of outputs

BASEPLANE Special Outputs
80%

y
\‘
o
2

60%

50%
40%
30%
20%
10% I
0% _—

node element BASEviz node history  element stringdef  edge history boundary balance avs ucd sediment
centered centered history history history grid

Responded Favorabl

BASEPLANE Special Outputs

80%
70%

860%

[%2]

5 50%

@

D 40%

® 30%

B 20%

| i 1k ||| “l | i Dl |I| ([
node element BASEviz node history  element stringdef  edge history boundary balance avs ucd sediment
centered centered history history history grid

mNever mSeldom mOften = Always a | 25



User community use of outputs

BASEPLANE File Formats
80%
70%
60%
= 50%

Favorably

- 40%
< 30%
o
B 20%
o
10%
0%

onde

ascii sms tecplot shape vtk

BASEPLANE File Formats

. 30%

L 20%
Sl el Bu. In .
0% c

ascii tecplot shape vtk

ENever mSeldom mOften = Always a | 26



User community use of outputs

BASEsub Special Outputs

= 16%
S 14%
T 12%
LL
- 10%
()
T 8%
o
73 6%
T 4%
2%
0%
cut_plane cut_line seepage_line
BASEsub Special Outputs
100%
90%
8 80%
Q2 70%
S 60%
S 50%
X 40%
8 30%
D 20%

o - _
oo ] ] N
cut_plane cut_line seepage_line

mNever mSeldom mOften = Always a | 27



User community use of outputs

BASEsub File Formats

50%
45%

= 40%

S 35%

>

© 30%

LL

o 25%

Q

2 15%
10%
5%
0%

Respo

ascii tecplot qgis

BASEsub File Formats

100%
90%
80%
70%
60%

50%
40%
30%
20% .
—
0% I I I
ascii tecplot qgis

mNever mSeldom mOften = Always a | 28
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