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NBS AS STRATEGICAL APPROACH

= EU Strategy on Adaption to Climate Change:

= Blue-green (as opposed to grey) infrastructures are multipurpose, “"'no
regret” solutions and simultaneously provide environmental, social and
economic benefits and help build climate resilience.

= Nordic Council of Ministries, Working with Nature-Based Solutions:

= ... clear political prioritization is needed to mainstream NBS into policy and
practice...

= Tallinn Stormwater Strategy 2030:

= For new developments only contemporary stormwater solutions (ponds,
wetlands) are used. Significant increase in green areas are foreseen for
developments to favor infiltration and decrease flooding risk
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PROPERTY BASED NBS

DO THEY WORK?
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Smart NBS for SW retention and treatment in Viimsi

Smart nature-based stormwater treatment and retention site will
clean stormwater before it is released to the Baltic sea.
Additionally, it will act as a retention system that decreases peak

flowrates in order to reduce load on the stormwater system after 7 pumps + freg.conv
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WHY WE IMPLEMENT NBS?
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Figure 6A. Ecosystems addressed in policy documents (incl. laws, regulations,
strategies and plans) and guidelines reports (e.g., research reports, status reports,

analysis and more).

Working with Nature-Based Solutions, Nordic Council of Ministries, 2022



WHY WE IMPLEMENT NBS?

= 23 already implemented lighthouse projects were analysed in CityBlues

pilots

Primary objectives of NBS lighthouse projects, %

Social use & cohesion I 13.0
GHG emissions NN 174
Material Efficiency I 25.7
‘ Environmental protection (e.g. air guality) NI 435
Urban heat = 0.0
Safety of operations NN 0.1
Public health and well-beingn I 1.7

Biodiversity & green space provision IS  50.1
TAL ‘ Flood risk (pluvial/fluvial) | 0.6

80.0



WHY WE IMPLEMENT NBS?

Secondary objectives of NBS lighthouse projects, %

‘ Social use & cohesion

GHG emissions || Gl 130
Material Efficiency || GG :::
Environmental protection (e.g. air quality) || G ¢
‘ urban heat |, 7 -
Safety of operations ||| NEGKTKNKNKNNNNNNNEEEEEEEEEE :::
‘ Public health and well-beingn | NG -
Biodiversity & green space provision ||| EGTcGNNNNNEEEEEEEEE - -
Flood risk (pluvial/fluvial) || G :o:
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WHY WE IMPLEMENT NBS?

HiLerrey -

Central Baltic Programme

Co-funded by
the European Union

= Primary objectives:
Flood risk reduction
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= Improvement of water quality

= Secondary objectives:

= Biodiversity and increase in green space

= Public health and well-being
= Urban heat

= Social use and cohesion

= Education

Research
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= Fun factor

Mitigation of seasonal water scarcity

TULEVIKU INSENER-DISAINER

JATKUSUUTLIK TULEVIKUMAAILM LABI KOOLINGORTE SILMADE

OPPEMOODUL

KUIDAS KASUTADA
VIHMAVETT?

TULEVIKU INSENER-DISAINER

SATHUSUUTLIK TULEVIKUMAAILM LASI KOOLINGORTE SILMADE

GRAMMOFON

Idee otsimise etapis métiesime juba olemasolevatele objekticele, millest
inspiratsicon sad.Essmirk ol st lahenls mis oguks vimavett
ja tokitaks seda kasutades hell. Kaalusime eeskujuks vatmiseks erinevaid

ki ek piaval i viliise hiessepn i vimobdaks ergest
vt kogudaselle Kigus el skitads. Oma K 9t otsustasime e
luseks vottagrammofor, Gramamofoni i Uhtre, kuid elegantre
Kact Geammoton naspent iiteerh lobta vokmadab vett Koguta
Wergest slisteern isse juhtida,

60 maooulookslkoesnes erinevatest stappidest s moodilalguses
alustasime ideede otsimist ja Libi motiemist 3-likmelises meesh
Pealo visicon valja valimist, 2, mis osad on \.»-m.

juures vajaikuc Seleks visandasime erinevaid osasid j teg

prtotad. Kt des ol esagist il vbla moot ataskme seda
kaigile moodullimetele. itieti mooduls kaeksat srnevat doec.
ik Blnves e oa ahsaeeks vk ko aharchst; rend ks

elastsest
materjalist elemendid ja kasti sisse vana kitarr kiljest vietud keeled.

Suurimaks raskuseks ol t55 jaotamise kuue likme vahel ja puudumised.
Moodul jooksul ol vaid kahel korral kaik meeskonna likmed korraga
kohal. Siski saime tGtava lahenduse valmis, mis nieb hea vilja

OPPEMOODUL
KUIDAS KASUTADA
VIHMAVETT?

TULEVIKU INSENER-DISAINER

JATKUSUUTLIK TULEVICUMAAILM LASI KOOLINOORTE SILMADE

Autorid: Jiiri Granbaum, Artjom Miti
Helena Mirele Piripuu, Kart Rein i

Juhendajad: Katrin Kaur, Toivo Tahe!
Helen Soovali-Sepping

TJAL
TECH

KIIK

Meie projekt kujutab endast kilke meenutavat konstruktsiooni koos muusikaristadega. Esimest korda idee Kiige

ehitamisest tekkis Kunstiakadeeria tun (23112023) raames. Loplku meeskonna saime kokku

Haktorys iunud s (0812 2023) jal, il lstasiek projec thpsemat i mtamist o vetrdamet
PN g e e R O 18 o e s

ieda Lapuks otsuatash ule omase tasakaalukiige eskujul. ENVtamist alustasime

s Maosys e el (320110241 ok Sbime PaAnag tieat vtk orbtritatcon

parime paika olsemad matarac: pult}a nanika metail K amuizioon ke (Sheam A Tk

F2U40-60 cm oo Vamisarmin vott kokku a4

o
ERA @ TALLINNA ULIKOOL -]

Esllone e o s 0k os e age iam otsstasns Usade sele ke stk Kot sl
itsioon! oli Kiige valmistamise k&ige
erdon, i e prabla o b e Lalfont Butaks
etigallikumisel kblav helitekkiks, sis asendasime selle kandiega.

Esimest korda atssasime oma Kike kokmara Oppepievs rames. Katse ups posiivil ja same taada, mi o
puuidja mida vBiks dra. e tulemusena saime kinituse, e kik ligub o nagu
{angevs veson ol Moielahanchus ok i, et Nige tala Ghia ot

. mis Kiige mélemat pic ikurmised Uigut Ule kandle, samuti hel tekitades. Kik ligub il edasi-tagasi seni
Kuni vett Gevait

Lahenduse valmistamine tervikuna ef olnud vaga raske, meesh on tublic a koostedks vaimis,
Fooflkte messkornas pouc Kigepareri ks el ke m... vimitamio, ki s il oot pa b
(sh tuttavaks saada) kui kogemust it thériistace ja

Autorid: Uko Poschiin, Steven Tsugart,
Andreas Avioi, Carolyn Aaver, Jakob Karu,
Christofer Marmor

Juhendajad: Katrin Kaur, Toivo Tahemaa,
Vitali Valtanen, Helen Soovali-Sepping

Tetn



RESEARCH GAPS IN NBS PLANNING, DESIGN AND MONITORING
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RESEARCH GAPS IN NBS PLANNING
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Long-term impact: A lack of longitudinal studies makes it difficult to
fully understand how effective NBS are over time, and whether they
adapt well to changing conditions.

Context-specific: There's limited research comparing different
participatory tools and how well they work in different societies and
cultures.

Quantifying environmental impacts: While there's an emphasis on
using NBS to improve environmental justice, methods for measuring the
real impact on social equity are underdeveloped.

Adapting NBS to extreme climates: Most research focuses on typical
environments, leaving a lack of guidance on how to best adapt NBS to
extremely challenging settings such as arctic or colder regions.



RESEARCH GAPS IN NBS DESIGN
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Prioritization: A scheme to prioritize between different NBS benefits
and limit trade-offs in the planning and design phase is needed.

Standardization: A standardized design process for hybrid
infrastructures that aligns with the regulatory framework and includes a
maintenance commitment is lacking.

Performance analysis: Data (cross-city and -scale comparison) on the
multifunctional performance of NBS to inform design standards is lacking.

Adapting NBS to extreme climates: Lack of information of correlation
between contingent effects (climate, hydraulics and design) and NBS
performance to predict the efficiency in the design phase and to mitigate
risks and ensure functionality in weather extremes.



RESEARCH GAPS IN NBS MONITORING

TAL
TECH

Standardization: Currently there is no specific widely recognized standard
or code to determine the hydrological performance of green roofs as a whole
system. This could be extended to different NBS.

Data deficiency and lack of know-how: The knowledge on green roof
(GR) performance is quite good, due to relatively eas monitorinc}; of them,
however, other NBS which are not as spatially defined as GR are lacking on
monitoring and knowledge on the performance due to failure modes.
Furthermore, there is a lack of long term monitoring of NBS implemented in
municipalities.

Maintenance: Lack of understanding how water utilities and municipalities
take care of maintenance of NBS. There is a large variety of different NBS
maintenance guidance’s, but are they, due to resource (financial & time)
fulfilled? There is a need for a survey in the BSR region for water utilities &
municipalities.

Optimization and cost-efficiency: How can existing monitoring strategies
be optimized? Can simple data-driven models be created that give
maintenance prediction based on open accessible data, e.g. based on climate,
traffic, design & construction data.

Remote sensing: How to expand, optimize and systematically use remote
sensing and drones as data sources.



WHAT IS THE SOLUTION?

What are the challenges?

= Strategical goals are not
supported by operational actions

= Property based NBS are not
always solutions but can be
problems

= How to smarten NBS cost-
effectively?

= We design according to what we
can quantify

= Although research in this field has

increased exponentially, we still _, . C . .
use more Oufengineezng City Blues project has set an objective to develop a joint

judgement than data operational model for planning, design and implementing NBS in
Baltic Sea Region (BSR). The expected joint operational model
developed in City Blues, will not be a standardized norm, but
rather a set of validated best practices developed, tested and
transferred across the consortium via mutual learning and
experience exchange.



JOINT OPERATIONAL MODEL

Feasibility assessment gt
& financing

TRY  FAIL SuCCcess

Project design AT /)

Planning & audits

Aarhus — collaboration with different stakeholders

L Malmo — high internal capacity, practice makes perfect
Permitting

Urban

challenge
NBS Dynamics

* NBS succession,
evolution of functions

* Performance settings

* Exploitation

*  Public perception

Maintenance quality

59 Procurement
& contracting

Retirement &
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All — don’t underestimate the informal in formal models
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FLOOD MODELLING

= Flood modelling as one potential tool for flood risk management:

= Define flood prone areas, forecast water levels and future flood prone areas
= Design and analyze the impact of mitigation measures

= Resilience analysis on property and development level

= Zoning the floodplains to guide appropriate development

= Flood mapping and visualization to raise community awareness




MODELLING IN CITY BLUES (GOA 1.2)

We have promised to use digital twins (modelling% to generate map-based
visualizations of different scenarios including the implementation of NBS
considering climate and man-made hazards (e.g. system failures).

In addition we have promised static and dynamic simulations based on the
capacity of the city.

To be decided: just analyze and visualize what are the extremes (highest

water level, highest temperature etc.) in case of the hazards occur (e.g. static
flooding map in case of intense rainfall) or visualize the process (how water
is flowing in the city streets causing a cascade of failures during an event).

To be decided: what approach to use (static vs dynamic), what is the
purpose of the modelling and what scenarios to model (high intensity
rainfall, heat wave, high water level in receiving water bodies, system status
before and after implementation of NBS etc.).

Deliverable 1.2 - we need to include the process (what was modelled, how
and why), results (visualization and short description) and assessment of
the impact (based on the modelling the NBS in the chosen location improved
this and that of this amount, percentage etc.).



,outflow to Selja River

EXAMPLE - ANALYZING THE EFFECT OF
THE INTERVENTION
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EXAMPLE - ANALYZING THE CHANGE IN CLIMATE
CONDITIONS
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