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Sustainable stormwater
management in Oslo

Yvona Holbein, Stormwater Coordinator

Inga Potter, Planning Advisor
Oslo Municipality, Agency for planning and building services
November 8th 2023, C40 UFN Webinar
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Protected forest
300 sq. km

Development zone
150 sqg. km
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Stormwater management in Oslo Municipality

What are our main challenges?

What legal framework do we have as a municipality
to adapt?

How do we achieve the necessary results?

Oslo 11/18/2023 3



> Pollution: More frequent extreme events drag
particles and pollution out to the rivers and —
.fjord and create more overflow events from .

O S l.O sewage systems‘

_Foto: Nyebilder




Challenges

> Damage: High peak runoff (speed and —
volume) causes damage from erosion,
washout and flooding

» Pollution: More frequent extreme

events drag particles and pollution e —————

out to the rivers and fjord and create
more overflow events from sewage

systems

*» Degradation of vegetation: loss of
permeable surfaces, biodiversity and b

carbon storage




Legal framework

Laws, strategies and guidelines in
Norway and Oslo Municipality




National laws and guidelines

The Planning and Building Act Technical Regulations (TEK 17) State planning guidelines
The Planning and Building Act provides a

¢ « f ) ; Regulations with technical requirements for also climate mitigation and adaptation
br-oad ITaMeWork for .rgg-ula.tlon ° for design and construction works on a in planning processes
planning and building activities in Norway building site
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https://lovdata.no/dokument/NL/lov/2008-06-27-71
https://lovdata.no/dokument/SF/forskrift/2017-06-19-840
https://lovdata.no/dokument/SF/forskrift/2018-09-28-1469

Forslag til offentl
orslag til offentlig ettersyn
@ Oslo 22.06.2023

The Municipal Masterplan
for Oslo Municipality Planbeskrivelse

incl. adaptation and stormwater issues Kom muneplanens arealdel
Oslo mot 2040

Managing stormwater
Protection against flood risks

Extended limits to new buildings along
the waterways

Protection of green spaces

Re-use of building land, seeking land-
neutrality

Protecting trees

Protecting farmland and forests etc. En gronnere, varmere

og mer skapende by
med plass til alle
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https://od2.pbe.oslo.kommune.no/xkart/kommuneplaninnsyn/
https://www.oslo.kommune.no/politikk/kommuneplan/kommuneplanens-arealdel/#gref

@ Oslo

Strategi for gronne ta o
fasader @ Oslo Bymiljoetaten

2030 gronne tak og fasader i 2030

S0k 160/22 - vedtatt av bystyret 25.05.2022. Spil“ende OSlo

- Plass til alle i byens gronne rom
Strategi for urbant landbruk 2019-2030

Sak 336/19 - vedtatt av bystyret 13.11.2019

Klimastrategi for
8¢ Oslo mot 2030

Public
health

Kortversjon

Tree planting

Green roofs
and facades

agriculture

Climate strategy

[®)
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https://www.oslo.kommune.no/getfile.php/13452654-1654694941/Tjenester%20og%20tilbud/Plan%2C%20bygg%20og%20eiendom/Byggesaksveiledere%2C%20normer%20og%20skjemaer/Strategi%20for%20gr%C3%B8nne%20tak%20og%20fasader.pdf
https://www.oslo.kommune.no/natur-kultur-og-fritid/urbant-landbruk/spirende-oslo/#gref
https://www.klimaoslo.no/wp-content/uploads/sites/88/2020/09/Klimastrategi2030-Kortversjon-ENG_2608_enkeltside.pdf
https://www.oslo.kommune.no/slik-bygger-vi-oslo/oslotrar/#gref

Strategy for Stormwater Management in Oslo
Approved by City Council in 2014

& Strategy Goals:

1. Meeting climate challenges and reducing damage and
inconvenience to people, buildings, property and infrastructure

2. Safeguard the environment and ensures good ecological and

chemical quality in all water bodies

3. Using stormwater as a resource in the urban environment

Oslo 12


https://www.oslo.kommune.no/getfile.php/1334879-1426836380/Tjenester%20og%20tilbud/Vann%20og%20avl%C3%B8p/Skjema%20og%20veiledere/Overvann/Strategi%20for%20overvannsh%C3%A5ndtering.pdf
https://www.oslo.kommune.no/getfile.php/1334879-1426836380/Tjenester%20og%20tilbud/Vann%20og%20avl%C3%B8p/Skjema%20og%20veiledere/Overvann/Strategi%20for%20overvannsh%C3%A5ndtering.pdf

Action Plan for Stormwater Management

Approved in City Council in 2019.

The City of Oslo
Executive summary [

18 actions in 5 categories:

1. Knowledge

2. Flooding

3. Oslo city setting good examples
4. Cooperation

5. Information and guidance

13


https://www.oslo.kommune.no/getfile.php/13166800-1478167579/Content/Politics%20and%20administration/Green%20Oslo/Plans%20and%20programmes/Action%20Plan%20for%20Storm%20Water%20Management%20in%20Oslo%20Excutive%20Summary.pdf
https://www.oslo.kommune.no/getfile.php/13166800-1478167579/Content/Politics and administration/Green Oslo/Plans and programmes/Action Plan for Storm Water Management in Oslo Excutive Summary.pdf

Oslo

Office of the
City Auditor

The Council of Cultural and Ethnic Diversity

The Council of Sexual and Gender Diversity

The Central Council for the Elderly

Oslo Central Youth Council

The Council on Disability

Control
Committee

City Council
Administration

Organizational Chart City of Oslo

City Council

City

Government

15
District Councils

Anti-Bullying Ombudsman

Data Protection Officer

Health and Social Service Ombudsman

Ombudsman for Secondary Education

Office of the
Governing Mayor

Agency for Food and
Alcohol Licensing
and Inspections

Emergency Tax Collection OfF
Planming Agency ax Collection Office
Agency for
City Advocate Improvement and
Development
City Hall

General Services

Political Entities

Departments

Agencies

Municipal Undertakings

District Administration

Department of

Munici -
Unertsingior. | (5571 o Penrind
Social Housing R e 3
Oslobygg
and Urban Renewsl
Oslo Port Authority

Department of
Urban Development

Cultural Heritage
Management Office

Department of
Environment and
Transport

Agency for Fire and
Rescue Services

Agency for Urban

Environment

The Fornebu
Metra Line

Agency for
Climate

Agency for
Waste Management

Rgency for Water
and Wastewster
Services

Department of

Culture and 5

Deichman
Public Library

Cemeteries and
Burials Agency

Agency for
Cultural Affairs

The Munch
Museum

Department
of Education

Agency for Child
and Family Welfare
Services

Education
Agency

Departement of
Employment,

Integration and Social

Services

Agency for Social

and Welfare Services

Departement of
Health, Agei
Municipa

Agency for Health

O=lo Origo

Mursing Home
Agency

Red rings = All the agencies
involved in stormwater
management cooperation,
coordinating the actions of the
Action Plan for Stormwater
Management

District
Administrations

Alna District

Bjerke District

Frogner District

Gamle Oslo District

Grorud District

Griinerlakka District

Mordre Aker District

Mordstrand District

Sagene District

St. Hanshaugen
District

Stovner District

Sendre Mordstrand
District

Ullern District

Vestra Aker District

B=stensja District

14



Oslo’s cooperation for
stormwater management

Oslo

Directors of the agencies
planning/building, water/sewage,
parks/roads/rivers, climat, emergency etc.

(PBE, BYM, VAV, EBY, KLI, BER, BYA, OBF)

l

Leaders for the departments
planning/building, water/sewage,
parks/roads/rivers, climat, emergency etc.
(PBE, BYM, VAV, EBY, KLI, BER, BYA, OBF)

The leaders meet
ca. monthly

l

Coordinating the actions from Action Plan

by coordinator for storm water management

P— S—

—

Action 4:
Cloudburst plan/map
Led by Agency for water and
sewage services (VAV)

Action 16:
Stormwater Planning Guide
Led by Agency for Planning
and Building Services (PBE)

Action 17:
Communication strategy for
stormwater
Led by Agency for Climate (KLI)

15
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Achieving results?
The Stormwater
Guidebook

Comprehensive guidelines and
requirements for stormwater
management




The Stormwater Guidebook

“Requirements and Guidance for Stormwater Management in the City of Oslo*

Published September 2023

@ Oslo

Oslo ko

Overvannsveileder

Retningslinjer og veiledning for

overvannshéndtering i Oslo kommune

2023

(@)

QR Oslo

fovervannsndnatering | Osio sommune

ring og prioritering av overvannslgsninger

vann hindteres som ressurs  bylandskapet i form av infiltrasjon, naturbaserte lesninger
im bidrar til ressursutnyttelse, forbedret vannkvalitet og redusert risiko for skader
ppe, er det ig at for ingstiltak er

prier av overvannslgsninger med felles egenskapen Disse er illustrert med farger i
1.2, o vist med definisjoner o beskrivelse | tabell 1.2
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tett oyt gress barskog, kratt

Konsentrasjonstiden for diffus stremning
beregnes etter Kerbys formel:

(LoNO46

8 =140

- konsentrasjonstid diffus stremning min)

L: stromningslengde for diffus stremning (m) NB:
maks 350 m

N: midlere retardasjonskoeffisient som hentes fra
Tabell 7.2

S: midlere helning (m/m) NB: maks helning 0,01

Merk at det ikke skal benyttes lengder over 350 meter
iKerbys formel, og at det anbefales at det benyttes
lengder pA maksimalt 100 meter (Chin, 2013).
Formelen er ogsA begrenset til avrenningsfelt pa under
4 hektar. For storre tiltak kan det enten giores en
inndeling i deinedborfelt ller s kan avansert metode
benyttes. Det bemerkes at ved store lengder for diffus
stromning blir det komplekse avrenningsforhold og
konsentrasjonstiden vil raskt kunne overstige 20
minutter. Dette vil utlpse krav til & benytte avansert
metode. Dette gjelder ogs3 nér helning overstiger 0,01
mjm.

Konsentrasjonstiden for kanalisert
stremning beregnes etter Kirpich’
formel:

9 1, =0,0195« (‘:")

£

tc konsentrasjonstid kanalisert stremning (min)
L: stromningslengde kanalisert stramning (m}
S: midlere helning for kanalisert stremning (m/m)

I motsetning til Kerbys formel er det ikke angitt
begrensninger i lengde | Kirpich formel.
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Figur 9.10 Eksempel pé en flomvei giennom en forholdsvis
tett bebyggelse. Foto: Erling Holm ©)
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Figur 9.11 Eksempel av gate som flomvei. Gaten ivaretar funksjoner til
alle trinn | 3-trinnsstrategien. Ve, fortau og sykkelfelt har avrenning til
et tersket regnbed.

{1) Ved normalnedber infitreres og renses minimum 10mm vann i
overflaten og oppbyggingen av regnbedet

(2) Ved kKimsjustert 5-4rsregn fordreyes vann | regnbedet

(3) Ved ekstrem nedber (Kimajustert 100-4rsregn) fungerer Korebane
og sykkelfelt som flomvei.

flustrasjon: Oslo kommune, PEE)



https://www.oslo.kommune.no/getfile.php/13489276-1695900521/Tjenester og tilbud/Plan%2C bygg og eiendom/Byggesaksveiledere%2C normer og skjemaer/Overvann - Retningslinjer og veiledning for overvannsh%C3%A5ndtering i Oslo kommune.pdf
https://www.oslo.kommune.no/getfile.php/13489276-1695900521/Tjenester og tilbud/Plan%2C bygg og eiendom/Byggesaksveiledere%2C normer og skjemaer/Overvann - Retningslinjer og veiledning for overvannsh%C3%A5ndtering i Oslo kommune.pdf

The Stormwater Guidebook

Traditional management of
stormwater and waterways

The guidebook includes:

» Detailed framework for
management solutions
(laws, guidelines etc.)

» Defines physical parameters
that effect stormwater
management, including city Roof runoff to

infrastructure and pollution terrain s

Trees

» Defines dimensioning and
design criteria including
future rainfall(the 3-step |
approach)

« Recommended application

° SOlUtion Catalogue Open drainage Infiltration ~ Open streams

ditch and waterways

o=

Oslo

Sustainable and climate-

adapted management of
stormwater and waterways

Green walls Raingarden Multifunctional retention area Green roof

Wetland

18.11.2023 18



The 3-step stormwater approach

Oslo’s dimensioning
criteria

The 3-step approach strives to
recreate the water cycle in a
natural catchment by
implementing nature based
solutions for infiltration (step 1)
retention (step 2) and safe flood
paths (step 3).

Oslo

Low intensity
rain
10 mm rainfall

Heavy rain
5-year return period +
climate surcharge (40 %)
Capture, Clean and Infiltrate

NI
W

surfaces
» Vegetation
» Trees

—»

» Rain garden

» Green roofs - Blue-green

» Rain garden roofs
» Flood area

» Retention basin

Cloudburst rain
100-year return period
+.climate surcharge
(50 %)

Divert

—

» Vadi, ditches
» Channels
» Floodways

(often in roads)

» Open streams

19



Stormwater management: Who's responsible for the water?

Responsibility of the developer/owner City responsibility
On-site management solutions primarily for low-moderate rain City wide comprehensive systems for extreme rain
Step 3

(secure transgressing floodway)

Step 3

Floodways
ity plans and
develops*)

Step 1
(green areas
should minimize
runoff +improve
water quality)

tep 3 (planned overflow)

Flood plains

Step 3 . on dischap Recipient (city defin
(secure internal ) discharge amounts and
floodway) water quality)

*possibly the developer where appropriate

Oslo

20



A «<stormwater management plan» must
be delivered when planning a housing area

Step 1 (infiltration)
Light green = vegetation
Yellow=extensive sedum
roofs

Dark green = raingarden

TIL FUKTRRAG

Step 2 (retention)
Dark green = raingarden

I:l TAKVANN
INNVENDIG NEDL@P

I:l TAKVANN
UTVENDIG NEDL@P

SEDUM

Step 3 (floodway)
Blue arrows, runoff direction

VEGETASJONSFELT

- REGNBED

— UTVENDIG NEDL@P

% AVRENNINGSVEI

<Y i APNE RENNER OG KANALER

Oslo

{100} REGNVANNSTRAPP



BN p

18.11.2023




Step 1

Requirements should:

 Facilitate ecosystem services and multi-
use blue-green areas

« Contribute to a natural water balance,

including appropriate groundwater

levels

« Improve and/or protect water quality in
watercourses

* Reduce the amount of clean stormwater
that reaches wastewater treatment
plants

» Reduce drinking water consumption and
associated energy use through rainwater
reuse

Vegetation map 2021

Ekstremt lav vegetasjon (< 0,3 meter)
Lav vegetasjon (0,3 - 2 meter)

[ Medium vegetasjon (2 - 5 meter)

I Hoy vegetasjon (> 5 meter)

23



Step 1

Requirements
Infiltration

Maks 0,5 m

Oslo

Step 1: the runoff from the building site in the event of a 10 mm
rainfall must infiltrate into a permeable surfaces and have sufficient
space in underlying soil ("shallow infiltration").

A quantity requirement: minimum proportion of permeable surfaces

A feature requirement: runoff from dense surfaces must run into the
stretching scope of permeable surfaces

10 mm ensures that 95-99% of the annual precipitation has the
opportunity to infiltrate and maintains simultaneous runoff from
"first flush" which contains the majority of pollution.

"Exemptions” for areas where runoff is collected and reused

IEE——— .| E——— L | ——— ——— E—— L] E— L] I L | E—— L |
Clay X
Growth- Vegetation Filling River- Glacial river Ocean sand- Glacial Weathered I

medium with good materials deposit deposit deposit deposit materials

root
development J
I I I I I I I I I I I I I

Bedrock Bedrock Bedrock Bedrock Bedrock Bedrock Bedrock

Step 1 only May be suitable for deep infiltration
18.11.2023
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Blue Green

Index

‘ﬁ Green space

' Dense surface

-

Submerged

W area and

trench

New trees

Oslo

Existing
trees

TEGNFORKLARING
[ Eksisterende skog
[[7] Eksisterende gront terreng
h [ Eksisterende grent terreng (med busksjikt)
) 7] Gront tak {sedumtak)

[T Terrengforsenkning
7] Delvis dpen flate (gressarmeringstein)
¢ | Delvis pen flate {smagatestein)

& \ m Regnbed, dpen fordreyning
‘\ - Vadi (gronn greft)

\ [ Tett fiate (veiareal)
i \ ‘-‘.\\ \

Tett flate (plass)

R B nNywstorttre
@ @ Nyt mindre tre % Green roof
= \ @ Eksisterende store treer
\ Owvervannsrenner Z 5 ZZ 2 E ; i’

\ ~=+# Overvann fra tak
I'. == Benk

Prreskjmring

] — — Prosjektgrense

5 10 15 20 25mater

| Rain bed,

L L Partially open

4 1 1 surface

/ water surface
” and wetland



Dense city
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Blue
Green

Normomrader
I Apen by
[ ] Tett by og kollektivknutepunkt
ey
@ Oslo
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Geographical
location

Blue and
green factor

Land use

Open residentials area (small houses)

Other residentials area (block)

School, kindergarten and health
institution

Culture and sport

Office and commercial

Mixed use

Industry, storage and logistic

City

City

1,0

0,4

Public space

Street

Pedestrian street City 0,3
Square City 0,4
Green square City 0,8
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BLAGRONN FAKTOR OSLO

Blue Green &

Prosjekttittel Gateadresse Tomteareal m? Dato
Fyllinn Fyllinn (1] Dag Méned Ar
Tiltak Beskrivelse
STYRKET BLAGRONN STRUKTUR OG BIOLOGISK MANGFOLD Stykk [Verdi pr stk
Fysisk utvidelse av eksisterende blagrenn struktur 0 0,00
% 5‘:" Blégronn Restaurering eller etablering av nye leveomrader for biologisk mangfold 0 0,00
f_i‘ trukt Gjenépning av lukkede vassdrag (bekker og elver i ror) 0 0,05 0,00
— Sl Samordning av tiltak med tilgrensende omrader og/eller eiere av nabogrunn 0 0,00
Oppsamling av overvann for vanning og annen gjenbruk 0 0,00
TERRENG OG FLATER Areal m? | Verdi pr m?
Eksisterende felt- og busksjikt inntil to meters hgyde (urbant landbruk og vegetert mark) 0 1,4 0,00
s Gront Nytt felt- og busksjikt inntil to meters hgyde (urbant landbruk og vegetert mark) 0 1,2 0,00
terreng Eksisterende bunnsjikt som plen, sedum, mose og lav 0 1,0 0,00
Nytt bunnsjikt som plen, sedum, mose og lav 0 0,8 0,00
Dybde vekstmedium > 80 cm 0 0,9 0,00
Jre— Dybde vekstmedium 40-80 cm 0 0,7 0,00
Gront tak
T Dybde vekstmedium 10-39 cm 0 0,5 0,00
Dybde vekstmedium 3-9 cm 0 0,3 0,00
Plantevegg og vertikalt urbant landbruk 0 0,6 0,00
Gronn vegg
Slyng- og klatreplanter 0 0,3 0,00
Regnbed, Regnbed er frodige og variert beplantede fordypninger for oppsamling og infiltrering av
JJQ vannspeil overvann. Vannspeil (elv, bekk, dam) skal ha bunnsubstrat og kantvegetasjon. Vatmark er fuktig 0 3 0,00
}% og vatmark |mark som er overflommet eller har vann nzer overflaten store deler av &ret.
Terreng- Terrengforsenkning er en fordypning i terreng eller flate, i form av vegetert overflate, lekeplass,
N torg og lignende, som er opparbeidet for uteopphold, der overvann kan fordrgyes og infiltreres
i~ forsenkning | S %8 18 FRTERESUEPALS very B gl 0 1 0,00
i . gjennom permeabel overflate. Vadier er grgnne grofter, eventuelt beplantet, og de er velegnet
og vadi for oppsamling og bortledning av overvann.
v e Permeable gronne overflater (gressarmert dekke) 0 0,4 0,00
1 L Delvis dpen . - - -
ko ameinoualood Semi-permeabel gré flate (sand, grus, singel, pukk og gjennomhullede faste dekker) 0 0,3 0,00
A L flate e e
Delvis permeabel gra flate (gatestein satt i pukk og lignende pa permeabel undergrunn) 0 0,2 0,00
> Tette flater der regnvann ledes til bldgrent tiltak p& tomten med infiltrasjons- og
J Tett flate fordrgyningskapasitet etter krav til overvannshandtering (dokumentasjonsbehov) eller til 0 0,1 0,00
A vannoppsamler
TRAR Stykk [Verdi pr stk
. Sveert store treer - stammeomkrets over 200 cm 0 70 0,00
Eksister-
Store treer - stammeomkrets 90-200 cm [0] 50 0,00
ende treer
Sma treer - stammeomkrets under 90 cm 0 40 0,00
Store treer - fremtidig hoyde over 10 meter 0 30 0,00
’ Nye traer
Sma treer - fremtidig hpyde under 10 meter 0 20 0,00
Utarbeidet av Plan- og bygningsetaten. Horingsversjon 06.04.2022 BLAGRONN FAKTOR 0,00

Link to different norms in Oslo, incl. BGF

27


https://www.oslo.kommune.no/getfile.php/13494304-1698840957/Tjenester og tilbud/Plan%2C bygg og eiendom/Byggesaksveiledere%2C normer og skjemaer/Regneark til norm for vegetasjon og vannh%C3%A5ndtering.xlsx
https://www.oslo.kommune.no/plan-bygg-og-eiendom/planer-normer-og-veiledere/kommunale-normer/#gref
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Retain climate
adjusted 5-year rain

Illustrasjon: Hege Vatnaland
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Step 2
Goals/Requirements

Reduce the risk of stormwater damage and
improve land use

Minimize pollution of watercourses by
sedimentation, and reducing overflow from
wastewater systems

Reduce the amount of clean water being sent
to wastewater treatment plants, improve the
quality of the sewage sludge, and reduce
energy costs in the sewage system

Requirements should stimulate local nature
based and/or multifunctional retention
solutions

Requirements must be possible to document
so that we know that we are achieving the
desired result

18.11.2023
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Dimensioning criteria have been lowered from a
climate adjusted 20-year return period to 5-year,
to stimulate for more open land based retention

Step 2 Clearer definition of design parameters including

Design runoff pp.efflcz.lents,_control}e.cl dlsghar'ge
possibilities (including municipal pipes and surface
runoff).

Clearer definition of infiltration that allows for some
infiltration, without it being the only discharge

l/}“mfdﬂayming = Vinn - Vut Q

Fall minst 3 m

»|
>

A

Fall 1:50

t g

Regnbed

©
Oslo 18.11.2023 30



Introducing the term “shallow infiltration” for step 1 and

kb M M M N

deep infiltration” for step 2 —
Previously “local management” was
interpreted as the infiltration of all water

Only SUita.bl.e for . up to a climate adjusted 20-year rainfall.

“Shallow infiltration” P ibility of d nfiltrati This was almost impossible to document

(tOp 0.5m OSSIDIUTY OT deep InTittration or achieve as Oslo is primarily on marine
clay.

Clay )
Growth- Vegetation Filling River- Glacial river Ocean sand- Glama_l Weathi_ared
Maks 0,5 m medium with good aterials deposit deposit deposit deposit materials

root

Unsuitable for deep or shallow
con | Clay = 4 4 a = infiltration

Construction

Terrain

groundwater Bare rock/

Bedrock Bedrock Bedrock Bedrock Bedrock Bedrock Bedrock

Step 1 only May be suitable for deep infiltration

Step 2
Defining parameters

Not suitable for infiltration

o=

Oslo 31



Velg kartlag

Grunnforhold som er delvis kartlagt

Borepunkter hvor leire er pavist
Mer info Ll

< tlinderny
o Leire ; : b *'quie‘ﬁ}iezg
h L2,

. o ; 4

Borepunkter hvor kvikkleire er 5N

pavist Mer info

L Kvikkleire pavist

. Kvikkleire tolket

Kvikkleiresoner fra NVE

Mer info

%

s ,S'}(H,aln‘
5
faregrad, losne- og utlopsomrader
[AHoy (losneamrade)
B Hoy (utlopsomréde)
Niddels (losneomréde)
1 Middels (utlopsomrade) K :
[ Lav tlesneomréde) % Ay gt 4 &5 i, i
L1 Lav utlopsomréde) ; ; : [ A " ‘QWHMUHA

Aingen
[ Historiske kart Mer info

O Informasjon om hvordan
bygninger er fundamentert

Mer info

Step 2
Defining parameters

ORis r setninger Mer info . § : S 5% S . . sl

te'nsjovaninel

0J Marin grense Mer info

oy
eﬁg» Oslo



https://od2.pbe.oslo.kommune.no/xkart/grunnforhold/#6642882. 4
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Step 3

Goals/Requirements

Oslo

Hovedflomvelsystem (Primezr

eller sekundeaer flomwvei)

Glennamgaende flormvel
Intern flamwei
------ Avrenningsmenster

Tiltaksgrense

Reduce the risk of damage from stormwater
locally and downstream of the building area

Allocate space for floodways (runoff from the
property during a future 100-year rain)

Entry and outlet points through the building site
should not be changed. The floodways must guide
water towards the primary floodway system
(unless a better solution has been selected and
approved by the city).

Where there is also a floodway traverse the
building site, space must be set aside for runoff
from upstream as well as on-site runoff

18.11.2023 36





https://od2.pbe.oslo.kommune.no/kart/?mode=overvann

New flood modelling— from runoff-lines to depth and speed
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Achieving our goals: Implications of the new guidebook

Specific requirements for Step 1
More permeable surfaces that hold back precipitation via interception,

evapotranspiration and infiltration, dampen flood peaks and water

Down scaled requirements for Step 2 with increased focus on open solutions

))) Multifunctional outdoor spaces/increased utility, robust solutions that are
accessible and that provide increased opportunities for maintenance, adaptation

to needs and operational experience

Oslo
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Contact:

Inga Potter
inga.potter@pbe.oslo.kommune.no
Planning Advisor Stormwater Management

Yvona Holbein
yvona.holbein@pbe.oslo.kommune.no
Coordinator for Stormwater Management,

Agency for Planning and Building Services (PBE),
Oslo Municipality, Norway
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