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A Swedish perspective on extreme floods and
adaption to climate change

Sten Bergstrom, professor, retired from the Swedish Meteorological and
Hydrological Institute, Sweden
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Rivers in Sweden
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Most hydropower in the north

ES e s Photo: Sten Bergstrom
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Complex systems | a

Schematic picture of the hydropower
System in River Angermanalven.

Source: Vattenregleringsforetagen
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Dam safety concerns in the 1980-ies

Noppikoski dam failure in
September 1985.

Source: Lantmateriet
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New guidelines on design floods "
were adopted in 1990

2022-12-01: English translation of the official Swedish edition.

Riktlinjer
for bestdmning av dimensionerande
fléden for dammanléggningar

Guidelines for

Design Flood Determination LatESt ed itio n

for Dams

2022 edition fro m 2 02 2

Slutrapport fran Flodeskommittén
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Svenska Kraftverksféreningen e
Sveriges Meteorologiska och Hydrologiska Institut
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Basic principles for high-hazard dams

* Analysis of the whole river system

* Use of hydrological modelling to identify the most critical
combination of flood generating factors (snowmelt and rainfall)

* River regulation is considered
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Regional
design precipitation
sequence

Step by step movement
of precipitation sequence
over at least 10 years
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Principal drawing of
the calculation of the
design floods for high
hazard dams in
Sweden
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Re-assessment and upgrading

Hackren in River Indalsalven.

Photo: Vattenregleringsforetagen
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Adaptation to climate change

Air temperature change in Sweden
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A climate committee was established
in 2009

Members:
« Swedish Meteorological and
e PRE 8 BP/ T e e O T Y A Hydrological Institute
5 ivl SUEEN I o= TR &+ Svensk Energi
* Svenska kraftnat
* Vattenfall
 Statkraft
* \Vattenregleringsféretagen
* Fortum
* E.ON.
* SweMin
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A method to account for climate
change was developed
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Results were analysed
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Recommendations were formulated

2022-12-01: English translation of the official Swedish edition.

Guidelines for
Design Flood Determination
for Dams

2022 edition
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“The sensitivity of a river system to climate change should be
analyzed by utilizing climate scenarios that describe both
extensive and less extensive climate change (Hallberg et al., 2014).
The methodology for this needs to be well documented and be
supported by a scientific basis (Svenska kraftnat et al., 2011).

New conditions may lead to the need to revise design flood
calculations. Uncertainties about how the climate is changing must
however not hinder the implementation of measures necessary to
enhance dam safety. Furthermore, these measures should where
reasonable be designed so that flexibility and margins are
created.”
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The work on extreme floods, as
carried out by the power and
mining industries, has had far
reaching impacts on Swedish

S community planning.
Finjasjon 2002, photo: Gunn Persson
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Stockholm and Lake
Malaren.

: Photo: Sten Bergstrom
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River flow is calculated according the
guidelines
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Sea level rise is accounted for

(d) Global mean sea level change relative to 1900
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Source: IPCC, 2021
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Lake Vanern, River Gota alv and
Gothenburg

Lake Vanern is the largest lake in EU
(area 5 650 square kilometers)

Gota alv is Swedens largest river
(mean annual flow 565 m3 /sec.)
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Gota alv and Lake Vanern - a complex
river system

* Hydropower production

 Shipping

* Water supply

e Agriculture

* Unstable geology (clay and landslides)
* Exploitation of the shoreline

* Vulnerable to climate change (river flows and
sea level rise)
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Gothenburg in the future?
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M Source: SWECO Architects, on
contract from the city of
Gothenburg
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A new climate committee is in place

.

Iong term co-operation between
scien e, authorities and the industry!

Photo: Maria Bartsch
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Thank you!
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