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From www.goteborg.se

“t CityPlanner .~

‘awarad by SoMap® £ ‘
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Stigande vattennivder | Textstor

GOTEBORGS STIGANDE
VATTENNIVAER

Under ve pag.
slapper kimatpanele
arbetat me n

Staden gbr ﬁera saker fér att méta klimatférandringarna. Staden
04 ﬂ-altmnaar 0 r.-stt ha kontroll pd

< adsh" gnad,l' ontoret by
simulera effekter av
kunna priol i
smodellen har vi grovt illustrer, nivier utan
Ataarder Extremt hégvatten idag, ar ndgra immar, i
a virde fran

Eftersom panelen :
siffrorna varfar ett intervall satts exempe{

alla osikerheter pekar 3t samma h3ll kan vi f en tvdmetershajning
till 2100.

Dagens extrema hégvatten +1,8 m

Som ovan med 2 m hagre havsnivd +3,8 m




Climate change Rising sea levels I A

° M ean Water Ievel 2 100 + O ’ 7 m (O ’ 98 m) Figure SPM.9 [FIGURE SUBJECT TO FINAL COPYEDIT]

Global mean sea level rise

1.0 Y T ¥ T 2 T ¥ T
e Land rise effect about 0,3 m : 2061-2100
08
0.6-—
« RCP 8,5 E [ i
04 o
» « Carbon dioxide emissions three times today. i - = g
L E g
« « Methane emission rises sharply T ;5 =
« « Earth population is 12 billion e b Ew o Eo o

Year

» Slow technology development

*High depence on fossile fuels

* No additional climate policy
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Expansion plans

( 4 City of
24 Gothenburg

ALVSTADENS DELOMRADEN

EACHAPLAN |

LNDHOLIWEN

EiEn
| 20E0

=]
201§

=t
2020 2050

Alvstaden diren del av den regionala kilman i
Géteborgsregionen. Kédman ska anligh de
regionale utvecklingsmdlen stirkas med 30 000
beande od 40 000 arbetsplatser under perioden
2006-2020. Genom vision Alvstaden skapas
ferutsdttningar fér aft skapa boende odh
arbetsplatser for yHerligare lka manga personer
idenregionala kiiman dven efrer 2020

N :-firtliy eller pabriad bostadsbebyggelss

] Betintlig eller pabériad féretags- eller skolbebyggelse
T prinerad bebyggelse

[ Gwrig betintlig bebyggelse

G) Informctionsbyggnad ALY RLIMMET
o mm e mws Planeracke bro- och tunnelidrbindelser
0 500 1000

Buss- cch sparvagnslinjer
ree e s Firjelinger

e 2013 remwwes Kdjpromenad
(F) Firjelage @) Hallplats

Goteborgs
Stad
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Criteria for selection of protection- current planning | evels | ¥

High water
+1.8m

Normal + 0

"% City of

*:4 Gothenburg
Functions

important for

the society

Marginal 1 m

Marginal 0,5 m

Climate marginal 0,5 m




The hydro model

Ytvatten GotaAlv
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& 7 Lirjedn
N ‘:!1 .

g

= Ay Indalsin at
Molindalsan ",

SUSTAINABLE CITY — OPEN TO THE WORLD

‘ % City of
Gothenburg

Simulates future water
levels

Flows, rainfall high sea
levels etc

Evaluate protection
measurments

Basis for climate
adaption strategis




High sea level, combined with high
flow In the stream 2 City of

D | Gothenburg

Kritiska Punkter
Status
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O o-om
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Hydromodell for Géteborg
Simuleringsuppdrag 3b
Projektnr.
Regn: 65 mm/dag 1320001782-004
Hojdsystem RH2000
Skala
1:7.000 (A1
RAMBOLL &0
Konst./ritad Kontroll  Godkéand
i . AXI HENT HNS
@ g:};?ggsfgfgm Datum Karthummer
2014-05-14 1320001782-08-31
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@ Gothenburg

200 year flow
53 kbm/sec

Normal flow
3 — 4 kbm/sec
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Principal solution for river side protection

SUSTAINABLE CITY — OPEN TO THE WORLD

‘ @ City of
Gothenburg

BETECKNINGAR

= Alt 1. Skydd placerade pa kajplan
=== Alt 2. Skydd placerade pa kajkant

== Alt 3. Skydd i form av vall langs slant

Alt 4. Skydd | form av mur |&ngs
slant

— Al 5. Ny konstruktion

= (Omrade som far dversvammas

m Ej tillfredsstallande stabilitet baserat

pa erhéllet underlag fran SBK

. o Stricka som bor fa ny
kajkonstruktion
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Critical
time

Ar 2014 |

Ar 2050 Ar 2100
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Storm surge barrier B e
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Alvsborg storm surge

barrrier
. = :‘f‘* g S q

‘ % City of
- R i Gothenburg

—t,

* “Robust” alternative:
— Segment gates (Thames barrier)

* “Navigational alternative:
— Horizontal sector gates (Maeslant-barrier)

e - =



Technical specification B

3 submerged segment gates

Connecting levee between gates and pumping
station

11 pumps 115 m long

i Y ’4.-‘*- ,;..-«if O o,

ST N N
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Second option ‘ 5 civo
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e

Gothenburg

2 sector gates
Each gate ~ 75m long
Total span 150 meters
Pumping station integrated with abutment
(but complex)
Abandoned in view of cost and complex
integration of pumping station




Visitor centre \ @ ot burg

» Visitors centre close to the barrier

 Example Maeslantbarridren in
Netherlands

SUSTAINABLE CITY — OPEN TO THE WORLD
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Barrier Alvsborg ity of

Gothenburg
STORMBARRIAR ALVSBORGSBRON

ALTERNATIV A, OPPEN

=
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PeGe Hillinge, Malin
Mirsch, Henrik Fogelklou

150115 3 — = i sl DL
sweco S ; e @ A

Sustainable engineering and design
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Risks and N
uncertainties e

» Geotechnical information is scarce, especially at
Alvsborgbron (possible consequence: increased cost
of foundation)

» Projections of future sea levels and discharges
» Discharge from the smaller streams
 Political decision-making process

» Permitting (especially related to environmental
aspects)

26



Important conclusions

Storm surge barrier requires river side protection
Large utility regulation Savean, the Goéta River
Long periods of closure - requires pumping
Closing criteria controlled by frequency

Flood Level behind barrier

Pump capacity

Control Ability

Prediction Ability

Example +1.5 m

2014: 1.6 years
2100: 14 times / year
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Experiences from the 5 et
Netherlands othenburg

» Decision-making on (large) storm surge
barriers is complex

» Historic examples show decades of decision-
making (several “false starts”)

» Transparency/traceability is crucial in all
studies undertaken




Heavy rain 100 year and 500 year
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Stor paverkan pa befintliga miljoer, samhallsfunkti  oner

Nya planer kraver atgarder i befintliga miljder upp
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Measuresments on
Catchment area!
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Dutch approach

‘ @ gg{hoetiburg
Cultuur
technisch
vademecum

Werkgroep Herziening Cultuurtechnisch vademecum

Cultuurtechnische vereniging, 1988
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Structure plans for flooding B

« Methodology for geographical planning (structure plans) that shows
suggestions of a catchment area system for water management to
minimize flood risks and negative consequences..

» The work performed by the pilot studies carried out for 2 catchment
areas.

 Structure Plans are followed by action plans with cost estimates of
projects listed in priority order as done eg in Copenhagen.

HALLBAR STAD - OPPEN FOR VARLDEN



Impact priority- Linnégatan |
City of
Gothenburg

Damage costs Functions important for society Accessibility
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Measurements — Kvillebacken 0 ot e

Localisation of specimen actions:

* Roads for heavy rainfall

» Diversion
e Steering
* Storage
e Pumping

SUSTAINABLE CITY — OPEN TO THE WORLD
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Measurements — Linne Sy

South

» Focus on upstreams storage and
diversion to ponds

* Pumping from Dag
Hammarskoldsleden

* Problematic at Sahlgrenska

North

* Focus on diversion

» Roads for heavy rainfall through
Haga

« Distribute flow to Linnégatan to Ovre
Husargatan — rebuilding street

e Problematic in the area of
Vastergatan
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%4 city of
24 Gothenburg

Financing

 Fee for flooding security via water and sewage tax (DK
NL)

 State/Region is financing construct and maintain (NO NL)
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Virten omvig
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Genwda oaser i och runt Gatebory
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KONTAKT:

Strategisk avd.

SBK Goteborgs Stad

Ulf Moback
fornamn.efternamn@sbk.goteborg.se
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