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The City has expanded over wetlands
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Goteborgs
A future extreme weather event Stad
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Climate change Rising sea levels 5 Soisbors

Mean Water Ievel 2100 + O 7 m (O 98 m) Figure SPM.9 [FIGURE SUBJECT TO FINAL COPYEDIT]
. Global mean sea level rise

Land rise effect about 0,3 m T
- Mean over
- 2081-2100

0.8}
RCP 8,5 i
» Carbon dioxide emissions three times today. 0.6k

(m)

* Methane emission rises sharply

» Earth population is 12 billion DA

- Slow technology development I 3 8
*High depence on fossile fuels T é S
* No additional climate policy ool o

2000 2020 2040 2060 2080 2100
Year

RCP8.5



High levels in the sea

Vattenstand vid Torshamnen, cm 6ver medelvattenstandet
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Antal timmar innan och efter hogsta hogvattenstand vid olika stormar
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Water level meters
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Planning levels @ Goteborgs
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- Goteborgs
Expansion plans Stad

ALVSTADENS DELOMRADEN

EACKAFLAN
3

GOTA

FRIHANEN | | et | [ GuLiserGsy ass

CENTRALEN-

Ol RAD ET
LINDHOLWEN

rove sare Blee
2018 2025 2030
HLSTRANDEN. ove o
2020 2030

Alvstaden dren del av den regionala kiiman i
Gateborgsregionen. Kaman ska enligt de
regionala utvecklingsmdlen starkas med 30 000
boende odh 40 000 arbetsplatser under perioden
2006-2020. Genom vision Alvstaden skapas
forutsattningar for att skapa boende odh
arbetsplatser for yterligare lika ménga personer
i den regionala karman dven efter 2020,

I :<firtlig eller pabériad bostadsbebyggelse

| Befintlig eller pabdriad féretags- eller skolbebyggelse

[ rrinerad bebyggelse

[ Gwrig befintlig bebyggelse
Informationsbyggnad AVRUMMET

s Planerack bro- och tunnefférbindelser

L 1E||mrm_ER Buss- och sparvagnslinjer
T T .
I jeeeeees Kirelnjer Goteborgs
Mdi 2019 rewwwes Kajpromenad Stad 8

(® Firjeldge M) Hallplats




Mapping of floodrisks

Hydromodel
Increasing discharge — rising seal levels

Model of heavy rainfall
100 och 500 years returntime

Teckenforklaring

Yivattenfiode
t «028mis

T 15ms
T 4,15-4 44 m/s (max beradknat flode)

Hydrologic models

Maximalt vattendjup (m)

o1 -03
o305
Bmos-10
o
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Strateqgy

Gothenburg

% Goteborgs
‘ @ City of Stad

Critical
time

Ar 2014 Ar 2050 Ar 2100




Criteria for selection of protection- current planning levels

Functions
important for
the society

“ Marginal 1 m

High water
+1.8m

Marginal 0,5 m

Climate marginal 0,5 m

Normal + 0




- - - - Goteb
Thematic comprehensive plan on flooding risks 5, Soteborss

» Adopted by the City Council

» The goal is to create a robust society handling with flooding risks
* From IPCC scenario RCP 8,5

» Set dimensional levels for:

- cloud burst,

- high flow in our streams and rivers,
- extreme high water levels in the sea

+ Set distance to the dimensional levels depending on function, example:

- accessibility,

- normal building

- functions important for the society

+ set strategy in mid term and long term

More
Rain

moistere

Rising
ground
water
levels

More water in the city and
Densification with new

buildings
\-.
A
()
N
More flow
In our
streams
- v
n £
- 2

v

-1 :'.."3" e, -,..,, Rising sea
B s 5 3> water
S levels



“ Goteborgs
Stad

Figur 11. Alternativ 1a Sittmur med skjutportar
Figur 13. Altemativ 1c Kajplan utformad med férhajning indt med trappa/gradanger

= Over: NINgSs| & t

¥y

- Figur 15. Altemativ 2b Tr8ng sektion med hojning av endast kajkant

Figur 12. Alternativ 1b Parkmassia planterad vall med sittkant/mur Figur 14 Alternativ 2a Hojd kajkant och kajplan

Figur 16. Alternativ 3 Slant ned | vattnet med pabyqgnad av vall med GC-vidq pd krinet

Pre studie river sides protection
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protection
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Storm surge barriers @ Gteborgs




@ Goteborgs
Stad

Alvsborg Storm surge barrier

J 5 « “Robust” alternative:
— Segment gates (Thames barrier)

i < “Navigational alternative:
— Horizontal sector gates (Maeslant-barrier)
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Barrier & Visitor centre 4%, orebors

« 3 openings » Visitors centre close to the barrier

1 pumping station « Example Maeslantbarriaren in
« 1 wall Netherlands
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Storm barrier Alvsborg Sod e

STORMBARRIAR ALVSBORGSBRON

ALTERNATIV A, STANGD

PeGe Hillinge, Malin
Mirsch, Henrik Fogelklou

150115 2k T D%, - i e "’,""5’ ‘ "
sweco 2§ ' Siy e g R (2 ARCADIS

Infrastructure - Water - Environment - Buildings

Sustainable engineering and design




Risks and uncertainties

» 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)

%

Goteborgs
Stad



7 Experiences from @ Soteborgs
> the Netherlands

7
Z
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2 P ——

 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
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Kvillebacken

XX  Styrning D H I

—»— Skyfallsled

W/
S SWECO 25

Structure plan example

Localisation of actions

» Cloud burst roads
» Steering
» Storage
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2005-2009

Deepend
Part studie

2010-2014

2013-2015
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http://www.goteborg.se/extremtvader
http://www.vattenigoteborg.se/

