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Sponge City — Key elements
Luca Rossi, VSA / EPFL
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Design of sponge city infrastructures:
Examples of key elements

1. Basic Principles
2. Clear definition of goals and functions
3 A.eee.p:taq.ee_by_pe.s.}d.e.n:t_gg roda
o V£
L—legishtiveoseests ’r

7. Impermeable/permeable surfaces to consider CiCe
8. Design Rainfall: appropriate return period ‘e,
9. Consideration of runoff hazard

0 Soil/eubsoil-aual

11. Selection of appropriate Sizing Tool
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Sizing of blue infrastructures — 1. basic rules

Two basic rules :
(1) Keeping rainwater on the surface and managing it in a decentralised way

@ Always think about the case of overload (heavy precipitation)® surface runoff







I - Emergency
F ] - . overflow
Infiltration/Re‘tention > Stream
Surface 3 Rule n°2:

Always think about the case of overload!!
(not only at the local level, but also at the
s municipal/watershed level)
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evaauatlon .; i

i Network capauty
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Sizing of blue infrastructures —
2. Clear definition of goals and functions

* Flood control

The function must be clear e Urban quality
. | ‘and obvious

* Biodiversity

 Retention in the field of the PGEE
* Fight against heat islands

* Multifunctional




Sizing of blue infrastructures —
3. Public acceptance

L
Tl

« Nl biotopi e nei corsi d'acqua non si sviluppa Ia zanzara |
tigre: pesci e anfibi si nutrono delis loro larve x

» La zanzara figre si pud sviluppare anche in piccole
fessure nei muri ove ristagna acqua: colmatele di sabbia

= Contenitori con acqua
v ferma vanno eliminati
X "’o;v « Sottovasi e piscine vanno
« Capovolgete o stoccate al |¢ vuotati settimanalmente

coperto i recipienti (vasi, - C_onlru!late d_19 non vi
secchi, copertoni, ecc ) siano ristagni nelle

il

« Chiudete ermeticamente i grondaie -
bidoni = Colmate fessure nei muri
ron sabhia

+ Evitare di usare sottovasi
= Biotopi e corsi d'acqua
naturali non producono
zanzara tiare

= Punti d’acqua ferma non eliminabili
(tombini a griglia, pozzetti di grondaie,
eCc.) possono essere trattati secondo le
indicazioni del produttore (di regola
seftimanalmente) con un prodotio a base
di Bacillus thurinaiensis israelensis (BT

: . © Grupps cantonsia di Lavers Zanzsra / E. Fiads - L. Engalar L3
SUPSI Wiustrazioni: |. Forini - L. Engsler - . Pace 2014 I '

bbfu Bureau de prévention des accidents

Rigi

N

; L 1
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Sizing of blue infrastructures —
4. Legislative aspects

 PGEE, Water reuse, discharge permits, etc.

e Discuss with the authorities from the very
beginning of the project to avoid future
problems

* Protected areas (S1, S2, S3, Au...), sensitive
areas, specific infrastructure (e.g. roads,
SBB...)
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Fig. 22 : Démarche recommandée pour intégrer l'aménagement des eaux pluviales dans laménagement du territoire

« Aménagement des eaux pluviales » Aménagement du territoire

et e T S
B N

Directives et normes

point 3.4 A
City of Burgdorf - Drainage _
restionsTart 1 e mmm o e
Roof drain pipes must be accessible. A e > e A

They must be evacuated from the

S A L e

. . point 5.1 N . '
building close to the surface.

phon Plan d'affectation spécial
Eaux pluviales
point 5.1 point 3.2.5
Plan général de ) ) -
I'dvacuation des eaux (PGEE} e .
point 3.3.6 ol
Procédure qualitative

A Plan des environs avee cycle de leau A A

Procédure d'autorisation de construire

© OFEV/ARE 2022: Eau
de pluie dans I'espace
urbain. Connaissance de
Gestion et entretien I’environnement n® 2201

Mise en cauvre




Sizing of blue infrastructures —
5. Consider existing infrastructures

* Type of existing infrastructure
(sewer system)

e Structural Condition and
Capacity

e Optimization of operation
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Sizing of blue infrastructures —
6. Costs issues

3.2 Wiederbeschaffungswert der
kommunalen Kanalisationsnetze

i3.2Valeur économique de remplacement des
réseaux d'assainissement communaux

* Construction costs,

Sponge city - an introduction 07/03/2025/ EPFL/ LR
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https://www.bafu.admin.ch/bafu/fr/home/themes/eaux/public

ations/publications-eaux/couts-de-l-assainissement.html



https://www.bafu.admin.ch/bafu/fr/home/themes/eaux/publications/publications-eaux/couts-de-l-assainissement.html
https://www.bafu.admin.ch/bafu/fr/home/themes/eaux/publications/publications-eaux/couts-de-l-assainissement.html

Sizing of blue infrastructures —
7. Surfaces to consider

 Which surface needs to be
connected?

* Permeable/impermeable
surfaces ?

* Possible future expansions?

* How to calculate: LIDAR data,

make a big difference in runoff !

* 2D modeling related to runoff
hazard ?

Sponge city - an introduction 07/03/2025/ EPFL/ LR 13



Sizing of blue infrastructures —
7. Surfaces to consider
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Sizing of blue infrastructures —

8. Design rainfall

Return time to consider? 5, 10-
year ? (PGEE)

* 8 mm of rain for each event?
Example of sizing based on the
indications of the Canton of
Fribourg

Pluies de projet et débits
isselés

https://www.fr.ch/sites/default/files/contens/sen/ www/files/p

df66/pluies projet debits ruisseles fr.pdf

https://www.fr.ch/sites/default/files/2021-09/retention-des-

eaux-non-polluees--aide-a-l-execution.pdf

E ation d d
b -fonds

000000



https://www.fr.ch/sites/default/files/2021-09/retention-des-eaux-non-polluees--aide-a-l-execution.pdf
https://www.fr.ch/sites/default/files/2021-09/retention-des-eaux-non-polluees--aide-a-l-execution.pdf
https://www.fr.ch/sites/default/files/contens/sen/_www/files/pdf66/pluies_projet_debits_ruisseles_fr.pdf
https://www.fr.ch/sites/default/files/contens/sen/_www/files/pdf66/pluies_projet_debits_ruisseles_fr.pdf
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http://www.schutz-vor-naturgefahren.ch/

Sizing of blue infrastructures —

https://www.bafu.admin.ch/bafu/fr/home/themes/dangers-

ff h d naturels/info-specialistes/donnees-de-base-et-utilisation-du-
9 R u n O a Za r territoire/gefahrengrundlagen/alea-ruissellement.html
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https://www.bafu.admin.ch/bafu/fr/home/themes/dangers-naturels/info-specialistes/donnees-de-base-et-utilisation-du-territoire/gefahrengrundlagen/alea-ruissellement.html
https://www.bafu.admin.ch/bafu/fr/home/themes/dangers-naturels/info-specialistes/donnees-de-base-et-utilisation-du-territoire/gefahrengrundlagen/alea-ruissellement.html
https://www.bafu.admin.ch/bafu/fr/home/themes/dangers-naturels/info-specialistes/donnees-de-base-et-utilisation-du-territoire/gefahrengrundlagen/alea-ruissellement.html

Sizing of blue infrastructures —
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Sizing of blue infrastructures —

10. Stormwater quality, soil and underground
contamniation

Stormwater contamination level
* Presence of contaminated sites

Potential soil pollution?
(accidents)

https://vsa.ch/fr/fachbereiche-
cc/assainissement-urbain/temps-de-pluie/
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https://vsa.ch/fr/fachbereiche-cc/assainissement-urbain/temps-de-pluie/
https://vsa.ch/fr/fachbereiche-cc/assainissement-urbain/temps-de-pluie/

Sizing of blue infrastructures —
11. Appropriate sizing tool

Example for ponds: CONFORTO

https://campus.hesge.ch/conforto/
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Sizing of blue infrastructures —
12. Infrastructure maintenance and monitoring

 Who, how, frequency, costs?

e Definition of a maintenance
plan as soon as the system is
planned!

* Adaptations possible
throughout the service life of
the infrastructure

 «Le diable se cache dans les
détails...»
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