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 World Economic Forum (2024), biggest threats
the coming decade: Biodiversity loss and
ecosystem collapse, extreme weather, climate
changes and critical change to Earth systems.

 European Commission points out that NBS is
prioritised in adapting the society to changes
in climate.
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e | WHATIS NBS'?

UN OECD and EU very general common
denominator is contributing positively to
biodiversity and strengthening ecosystems as well : “*
as human well-being. -

o Frequently used are the United Nations
Environment Assembly (UNEA) and the United
Nations Environment Programme (UNEP).

'« The Swedish Environmental Protection Agency /'

(2021) has developed a definition with a general  * o7

WL
description and guidance similar to those of f",‘?“?f“f
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 Nature based solutions are “actions to protect, conserve, restore, sustainably use and manage
natural or modified terrestrial, freshwater, coastal and marine ecosystems, which address social,
economic and environmental challenges effectively and adaptively, while simultaneously providing

and

and benefits” (UN Environment Agency, UNEA
2022).

« “Nature based solutions are inspired and supported by nature, which are cost-effective,
simultaneously provide environmental, social and economic benefits and help build resilience.
Such solutions bring more, and more diverse, nature and natural features and processes into
cities, landscapes and seascapes, through locally adapted, resource-efficient and systemic

interventions”. Nature-based solutions must therefore benefit and support

the delivery of a range of (European Commission).

"Naturbaserade |6sningar &r multifunktionella och kostnadseffektiva atgarder fér att hantera olika

samhallsutmaningar genom att skydda,

samtidigt som och
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4 recincae. MEMORANDUM: NATURE-BASED SOLUTIONS
= R FOR PROTECTION AGAINST EROSION,
LANDSLIDES AND ROCKFAL Ly
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—— INSTITUT

Datum Diarienummer
2025-01-10 4.1.4-2402-0278

Purpose: S

Naturbaserade l6sningar for att forebygga erosion, ras
och skred

« To internally formulate and establish SGI’s e—

Syftet med detta dokument ir att internt formulera och forankra SGI:s stillningstagande att anvinda
naturbaserade losningar for att forebygga problem och skador i samhillet orsakade av erosion, ras och
re e r e I I ‘ e S skred. Vidare kan dokumentet anviindas som ett std i extern kommunikation och vid formulering av
texter i vigledningar, pd webbplatsen och i yttranden, samt vid genomférande av itgirder i Gota dlv.

Dokumentet har tagits fram inom uppdraget Samordning Nbs erosion och slintstabilitet (10417).

Stallningstaganden
*  SGI ska bidra till en hallbar samhillsutveckling genom att verka for att naturbaserade

18sningar anvinds i arbetet med att Brebygga erosion, ras och skred.
*  Viutgir frin Naturvirdsverkets definition av naturbaserade lésningar, med féljande

« To be used in external communication and e S D

Foljande stycke liggs in i SGI:s Mal och Strategi: "Vi ska utveckls, utviirdera och férmedia
kunskap om naturbaserade ldsningar, Vidare ska vi friimja och forespriika anviindningen av

guidance, on the website and support in e e

metoder vi har utvecklat hittills. Inom omriidet slintstabilitet avser vi att piborja utveckling av
metoder”.

remarks e

Naturbaserade l&sningar bidrar till hdllbar utveckling

World Economic Forum (2024)" pekar ut att forlust av biologisk méngfald och ekosystemkollaps, extrema
vaderhiandelser samt klimatforindringar ar de tre storsta hoten som manskligheten stir infor de
kommande 10 dren. Biologisk mangfald och vil fungerande ekosystem bidrar med nyttor som ér
grundforutsiittningar for manniskors éverlevnad, valbefinnande och for samhallets motstindskraft mot
kllmnlfor-ndnngpr och andra risker. Europeiska kommissionen? pekar ut naturbaserade losningar som
ett prioriterat omride for att anpassa samhillet till ett foriindrat klimat. Av dessa anledningar verkar och

- - arbetar SGI for att naturbaserade lGsningar anviinds for att forebygga problem och skador orsakade av
[ ) e n I m p e m e n I n g m e a S u re S le,:ski‘on. ras och skred, samtidigt som biologiska méngfalden frimjas och andra hillbarhetsaspekter
n as.

! The Global Risks Report 2024, World Economic Forwm
* Att bygga upp et klimateresilient Europa - den nya EU-strategin $ir klimatanpassning (Buropeiska kommissionen,
2021)
1(8)
C:\Docserver\00000000-0000-0000-0000-000000000001 \Working\d2ac6235-a7a9-48fd-921¢-
€172b2200292\558776_1_0.00CX
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SGI:S DESCRIPTION

We base our work on the Swedish Environmental
Protection Agency's definition of nature-based
solutions, with the following clarification:

"Nature-based solutions for protection against
erosion, landslides and rockfalls are measures
that reduce erosion and stabilize slopes while
promoting biodiversity and ecosystem
services.”



M sveosi — SGI's list of 8 criteria, to be met or considered when a

GEOTECHNICAL - - - - o
== wstiute - solution is designed, implemented and used to be classified

as a nature-based solution (modified from IUCN):

-

R

1. prevents problems and damage caused by | P
erosion and landslides, the function and strength of the N f‘!g
AN

technical solution works.

- o i /ﬁﬁ'ﬁ:‘& ':‘:
2. is adapted to the conditions of the area, i.c. R
physical 57 }“ggg :

conditions/forces, landscape/upstream/downstream, social and
environmental values

3. promotes biological diversity and strengthens N
&
functioning of ecosystem services,
4. is resource efficient, i.e. that the measure, for example, = © =« i
. Photo: SGI and SGU

—



M sveosi - SGI's list of 8 criteria, to be met or considered when a

= INSTTUTE  golution is designed, implemented and used to be classified
as a nature-based solution (modified from IUCN):

5. is designed in cooperation, i.e. that relevant interests, S5

competences and actors are identified, taken into account and involved | _
in relevant parts of planning, implementation and follow-up, ‘ .ﬁ,_,;‘ i "zg

6. balances different interests, clarify different interests and 92, ‘*s;‘ X
take them into account in as fair and inclusive a way as possible, both \
in time and space

7. creates value and provides synergies with other

sectors, L
Create more values and benefits, do not cause other problems,
geographically and in time, as remobilizing and transporting polluted

sediments. An Nbs do not create unhealthy sediments.

8. is followed up, maintained and adapted to new ™ ° ""Ef‘t?}'saandsau

T



4 305  DESIGN OF NBS FOR EROSION PROTECTION
Structures/shapes and functions for

—— INSTITUTE

Material and plants

&

v :.Hy i

Sand, gravel, boulders, Calm water areas, hiding places for fish,
plants, wooden logs, coir logs structures for bottom fauna and plants,
etc. habitat for insects and birds, etc.

Photos: SGI



' SWEDISH
GEOTECHNICAL

——— [INSTITUTE

T

STRUCTURE/SHAPE AND
FUNCTIONS FOR ECOSYSTEM

*In general, a varied erosion
protection is better for
biodiversity than a protection
designed with a monotonous
structure or with only one plant
species.

Photo: SGI and SGU
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RIVER BANK
EROSION

POLLUTED

SEDIMENTS AND

SOILS

STATEN P -
GEOTE) SGU @ o SMHI ANTMATERIET

= INSTITL
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SN PN e
Gétebor ? ot r *§ ‘Vléby

RAS, SKRED, EROSION  JANET)
KARTLAGER TECKENFORKLARINGAR

© RAS OCH SKRED

@ EROSION

@ KUSTSARBARHETSINDEX EROSION
[sal]

© STRANDEROSION, KUST [SGU]
) HISTORISKA STRANDLINJER [SGU]

© stranders eroderbarhet - linjer (o)
[sGU] - visas frén 1:100.000
© PRODUKTBLAD

o Stranders eroderbarhet vid sjoar, n
havskust och vattendrag [SGI] -
visas till :100.000
© PRODUKTBLAD

Potentiellt h6ég eroderbarhet - enkellinje v

GRUNDLAGGANDE GEOLOGISK
INFORMATION - visas fran skala
1:100.000

© RAPPORTER
@ GEOTEKNISK SEKTORSPORTAL

MEDELVATTENSTAND AR 2050 OCH
2100 (SMHI)

OVERSVAMNING VATTENDRAG OCH
KUST (MSB)

@ BAKGRUNDSKARTOR, GRANSER OCH
TERRANGSKUGGNING (LANTMATERIET)

Kommungrénser (ur 0
Oversiktskartan)

Lansgranser (ur Oversiktskartan) 0

Tonoarafisk (ardskala) [



P v TEST of NBS preventing erosion,
evaluatlon of crlterla
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AREA:

« Gothenburg /}:/Hm,\
municipality sl )
SITES:
ol
« Oxhagen

Kungsstenen

« ROsbo
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Hamparep for att Trapalar for att
fixera kokosrullen fixera kokosrullen,

TEST SITE: OXHAGEN, I
GOTA RIVER

« Wooden piles

“‘ i ¥ = N - b B 5 . ’ i ’ ¢ ) . i ' ' ' ' d ’ -‘ O ¥ ' "
- \ T — ':' , _ . ® & 0 T .o o]
« Coir logs 4 '
I r 3 P 4 3
Coir log
Wooden piles for
fixation of coir log
@ 100-140 mm
MHW
________________ L =
MW

Foto © SGI
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SWEDISH Oxhagen, Gota river,
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Kokosrulie

Hamparep for att Trapdlar for att
fixera kokosrullen fixera kokosrullen,
vid palarna © 100-140 mm




P e OXHAGEN, GOTA RIVER, EVALUATION

= OF CRITERIA

1.prevents problems and damage caused by erosion . fulfills criteria 3 and
and landslides

maybe 4.
2. is adapted to the conditions of the area

- criteria 4, coir logs are

3. promotes biological diversity and strengthens the imported from Asia.
functioning of ecosystem services

e criteria 1 and 7 not
fulfilled the core logs

5. is designed in cooperation were eroded and wiped

away.

4. is resource efficient

6. balances different interests

7. creates value and provides synergies with other ° function deficient and
sectors cause a risk of



TEST SITE:
ROSBO (1), GOTA RIVER

Risk: Riverbank erosion
Mitigation measure: erosion control,
barrier of Christmas trees (test area)

Foto © SGI



SWEDISH jarat hampare
GEOTECHNICAL ot vairar 58 » After 3 years

f— IN STITUTE méngd granar HHW 1,93

Fasts vid varje

Avstand varierar: 1-3m—| stolpe med ett
dubbelt halvsia
9 MHW 1,15
[ |
1 % G Julgranar
|
am - — 0 4 e ) MW - MEDELVATTENYTA +0,15
70050457 \" oL /;/;/,/7;,////7/;" 7 ;"///;}///;}/;}7/;;'/,/;7/;;'//;;'//'
GO I A RIVE 20 477
7757 V=g 77500050507 ///,/// 7 55 0507000756077;
Z; s 7755007 A
7. 524 A4

2227557747472 7257724/7 ML -0, % 777777

0070070550550 445044007;
A Ak
JLL57455005074007450747,

LL075504457% //{//(//////

0,30-0,50m

* Total length B
50m.

Photos: SGI
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TEST SITE: ROSBO
(2) GOTA RIVER

« After 3 years

Foto © SGI
o



W4 3N ca. ROSBO, GOTA RIVER, EVALUATION OF
— INSTITUTE CRITERIA

1.prevents problems and damage caused by erosion
and landslides - fulfills criteria 1,

2. is adapted to the conditions of the area 2, 3 and 4, and in

3. promotes biological diversity and strengthens the = SOMe respects 6,
functioning of ecosystem services 7 and 8

4. is resource efficient

] I i i i -
5. is designed in cooperation . reduces sediment
6. balances different interests dynamics and the

7. creates value and provides synergies with other effects of erosion
sectors

N— oo g o
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Example of NBS

preventing erosion

and landslides

Alvingen South,

ota River
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1. Risk reduction - landslide, erosion 5. Designed in cooperation with

2. Adapted to the area stakeholders e.g. the landowner

3. Ecological function - habitat for 6. Balances different interests - lawn
plants, fish, frogs for the landowner

4. Resource efficient (reduce climate 7. (creates value and provides
impact) synergies with other sectors)

Follow-up, monitorin

Photos: SGI
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Summary

* Criteria 5 and 8 should be more
considered.

* More experts and stakeholders
involved e.qg., ecologists,
biologists, chemists in design and
follow up the biological diversity,
ecosystem services and
pollutants

ALVANGEN SOUTH, GOTA ALV
RIVER, FOLLOW-UP

e
AW
RO
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