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WOLF modeling system
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WOLF HECE | Workflow
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WOLF HECE | Workflow

Belgium

F’u@\}
P Vesdre catchment

“Does WOLF effectively simulate the 2021 flood event along the
Vesdre in terms of flood extent, using its hydrodynamic and
hydrological components ?”

P. Chakraborty, PhD Student



WOLF HECE | Workflow

Sector-level Jaccard index values (BBA)
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1. Scenario manager
Efficient way to guide scenarios



1. Scenario manager | Example on Theux
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@ Vesdre (river) catchment
¥  Theux (municipality)

11

)ece
~



1. Scenario manager | Example on Theux

City
center

Fire
station

City
center

Narrowing of the Hoegne river at
the fire station - consequences ?




1. Scenario manager | Example on Theux dece
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Temporary storage areas (TSAs)
represent a category of soft-engineered NbS that
can provide dispersed and small-scale storage
throughout a catchment

And modification of the Hoegne
riverbed

c Increased river width
Give more room to the river

@ Riverbed relocation
Improve water flow

€@ Creation of ‘ponds’ for storage

Additional storage during
flood event

14

3D view of the NbS studied in Theux, generated with WOLF (ULiege, HECE)



100[m] <

In common

Riverbed and
ponds project

Actualriverbed

Not riverbed

Area of the ponds (approximation)
« 1large:25x35[m?
« 2smallerones: 20x15 [m?]

Storage volume of the ponds:
* 4200[m?3]

Total net volume gains (with changes
of theriverbed) :
Volume in
-Without the project : 16 000 [m”]
-With the project : 28 800 [m?]
- Increase of 80%

Efficient ? Need for unsteady

simulations




1. Scenario manager | Example on Theux
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1. Scenario manager | Example on Theux

Study of the
scenarios compared
to the baseline
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1. Scenario manager | Example on Theux
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Storage measures: need for an unsteady simulation
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| A user-friendly tool

Atool to edit locally different rasters,
allowing to guide project studies and
more.

Baseline

Also applicable for multiple
modifications, allowing the study of
complete design plans.

Projects

21



1. Scenario manager| A user-friendly tool

A tool developed in WOLF for local raster
editing within a defined area, enabling to
guide project studies and more.

Also applicable for multiple modification,
allowing the study of complete design
plans

£ Wolf - main data manager
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B Scenario WOLF2D_GPU —

£L Wolf - main data manager = [m] X
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2. Acceptability’' manager
A risk module incorporated in WOLF



2. Acceptability manager| Acceptability workflow 453\ce
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2. Acceptability manager| Acceptability workflow
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2. Acceptability manager| Acceptability workflow

—»|  Vulnerability

Level

Vulnerability

Criterion

Huge

Examples: Hospitals, fire stations, civil protection.
Description: Extreme impact. Severe constraints with high risks; submersion is likely to
cause major disruption or damage, requiring extensive mitigation measures.

High

Examples: Nursing homes, health services, police.
Description: Significant impact. Submersion leads to considerable constraints, with
substantial risks and potential for severe disruption or damage.

Moderate

Examples: Residential buildings, schools, economic activities.
Description: Moderate impact. Some constraints are present; submersion may cause
noticeable effects but can be managed with standard measures.

Low

Examples: Recreational areas, storage zones, ports.
Description: Minimal impact. Limited constraints; submersion poses negligible risk,
with manageable effects on functionality and operations.

Null

Examples: Natural reserves, parks.
Description: No constraints. Submersion is generally beneficial.




2. Acceptability manager| Acceptability workflow
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2. Acceptability manager| Acceptability workflow

Inputs water depth
*  Roughness coefficient YT;

. Boundary conditions
*  Topography/ bathymetry

¥im]

136727.3 -
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2. Acceptability manager| Note on data treatment (topography) 250[m]

Green LIDAR (2023, . Exist.ence of Correction with tool
50[cm] resolution) data interpolation problems existing in WOLF

204.258
195.050
189.922
185.835
182.266
179.054
175.769
173.193
170.491
167.508
164.810
161.528
158.216
e.g until 7[m] errors at the 153.052
municipality in Theux
- 141[m]
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2. Acceptability manager| Acceptability workflow
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2. Acceptability manager| Acceptability workflow Vulnerability |—p|  =°¢

Score | Acceptability
-2 | Notacceptable
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2 Unconstrained
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2. Acceptability manager| Acceptability workflow
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2. Acceptability manager| Acceptability workflow

Combined
acceptability

Combined acceptability matrix

n
A* = Z a,-A,-
=k

with the normalized weighting coefficients a; defined in Eqs.(2,3,4) and A; the

local acceptability matrices.

(1)

0.65 | 0.2 | 0.08 | 0.04 | 0.015 | 0.0095 | 0.0055

Normalized weighting coefficients

p 1l +1(l 1 ) @
=t
T 2\Tx Tin
1 § 1 1 1(1 1
G == 3
: 2(T1—1 Tl) Z(Tt Tl+1) &
1 1 1 1
p=—+— S 4
= Tm 2(Tm—l Tm) ()

with the subscript k corresponding to the weighting coefficient for the first avail-
able return period denoted Tk, m to the last, and [ for intermediate elements.
The notation +1 (or -1) corresponds to the next (or previous) available return
period.




2. Acceptability manager| Acceptability workflow

Computation of the water depth and vulnerability matrix



2. Acceptability manager| Acceptability workflow

Computation of the water depth and vulnerability matrix
for each simulated return period Ti




2. Acceptability manager| User-friendly interface

7 Wolf - main data manager

Open project
Save project
Save

Save as...

Save to image...

Copy image...
GItf2...

Create/Open multiblock model
Check headers

Open hydrological model

Set comparison
Multiviewer

30 viewer

File | Help LAZ Tecls Crosssections
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Chuit
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Create array...

Create array from Lidar 2002...

Create array from bathymetry file...

Create vectors...

Create view...
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Create scenarios manager ...
Create BC manager Wolf2D...
Create particle system...
Create Wolf1D...

ece

Create acceptability manager...




2. Acceptability manager| User-friendly interface ece
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3. Further investigations



| Acceptability manager

Questioning the weighting coefficients;
In-depth analysis of the Theux case study, and generalization;

Creation of a technical tool for managing scenarios in terms of
acceptability.

&
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| Simulate to communicate

Attention must be paid for communicating results.

For example, focusing on pedestrian risks.

Two examples :

AKWS+ scale

‘Total depth D(wd, v) [m]’ which is equivalent height
corresponding to the force exerted by the water flow

Q‘/ce
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water depth [m]
o o =»
< 2
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e
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o
o

o
s

o
s

0.15 0.45

— D=0.5

velocity [m/s]

+
1.5 +

“2D shallow water GPU
parallelized scheme for
high resolution real-
field flood simulations”,
R Vacondio et al., River
Flow 2014
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