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Programa das Nacoes Unidas para o
Ambiente (UNEP, 2022)

AXacbes para proteger , conservar , restaurar |,

Avisando o manejo sustentavel de recursos naturais
ou modificados dos ecossistemas terrestres ,de agua
doce , costeiros e marinhos |,

Aque também abordam desafios sociais |
economicos e ambientais de forma eficaz e
adaptavel ,ao mesmo tempo em que promove bem -
estar humano , servicos ecossistemicos |, resiliencia
e beneficios para a biodiversidade X
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Blue-Green Systems

ISSUES JOURNAL INFORMATION +  LIBRARIANS v+ OPEN ACCESS v BOOKS v ABOUT v

Volume 2, Issue 1 ESEARCH ARTICLE | FEBRUARY 03 20
1 January 2020 A review of nature-based solutions for resource
recovery in cities @
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Johannes Kisser; Maria Wirth; Bart De Gusseme; Miriam Van Eekert; Grietje Zeeman;
Andreas Schoenborn; Bjorn Vinneras; David C. Finger; Sabina Kolbl Repinc;

Tjasa Griessler Bulc

Aida Bani; Dolja Paviova; Lucian C. Staicu; Merve Atasoy; Zeynep Cetecioglu; Marika Kokko;
Berat Z. Haznedaroglu; Joachim Hansen; Darja Istenic; Eriona Canga; Simos Malamis;
Margaret Camilleri-Fenech; Luke Beesley

Blue-Green Systems

") Check for updates

Blue-Green Systems (2020) 2 (1): 138-172.
https://doi.org/10.2166/bgs.2020.930  Article history &

= Views v @ PDF o Share v € Tools v
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Figure 1 | Overview of urban water, nutrient, material and energy loops enabled using NBS within cities.
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Science of the Total Environment 779 (2021) 146237
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Nature-based solutions in the urban context: terminology, classification R)
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* Motivation: A Lack of a common Towards a common understanding
conceptuahzatlon of  Nature-Based ~
Solutions ( NBS) Q * Comprehensive review of 250+ NBS from 4 European projects
y . (Elicitation workshops).
. MethOdOIOgy 2 Mixed quantitative- C°m;‘2“l’“":s“ el « Nomenclature standardization (surveys).
qualitative to merge results from 4 -
European projects o i
a 3 . a » Conceptually fine-tuned categories with self-standing meaning.
Outcomes: A list Of 32_ NBS, a nomencla I | | &1 e Flexible and open to further development.
ture, a novel classification and assessment O O O [pnernsn y
» Key findings: The ‘green factor’ and non- 5
intensive actions are key criteria for iden- * Urban challenges and ecosystem services addressed by NBS
i e a (based on qualitative evaluation from 4 European projects)
tlfymg a solution as an NBS. NBS * Public online tool to explore different facets of NBS. J
» Further research: Discerning NBS and e

assessment

planning approaches

https://ec.europa.eu/programmes/horizon2020

NBSunits (NBSU that are stand-alone green technologiesor green urban spaces
whichcanbe combinedwith other solutions(nature-basedor not);

NBSinterventions (NBS) that refer to the act of intervening in existing ecosystems
andin NBSu by applyingtechniquesto supportnatural processes
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LIST OF 32 NBS

/

Is it an action, measure or technique?

/

Is it an urban green spaces or green technology?

NBS UNITS NBS INTERVENTIONS

Is it an urban green space? § Isita blue/green technology? What is the main purpose? § Whereis it applied?

BIODIVERSITY
INTERVENTIONS

SOIL
INTERVENTIONS

NBS NBS RIVER
SPATIAL UNITS TECHNOLOGICAL UNITS INTERVENTIONS

Is there more tl"l|an one Is it Ilmplemenltecl in Riverbank engineering Composting Create and preserve
form of vegetation? vertical or horizontal ud : habitats and shelters for
surfaces? River or stream, including Soil improvement biodiversity

re- meandering, re-

Yes

No Systems for erosion control

opening Blue corridors Use of preexisting
. . . - vegetation
Spatial Arboreal Spatial Mixed Technological Technological Reprofiling/extending
Units Vegetation Units Vertical Units Horizontal Units floodplain area
Diverting and deflecting
Street Trees Large urban park Green wall system Infiltration basin elements
Urban forest Pocket garden/park  Green facade (Wet) retention pond
Urban Orchard Heritage garden Vertical mobile Rain garden
Private garden garden Swale
Community garden Planter Green wall Constructed wetlands
Green corridors Vegetated pergola Extensive green roof
Intensive green roof
Semi-intensive green
roof
Vegetated grid pave ! f \ .
ge grid p & Y 9 SN 4

Fig. 2. A novel hierarchical classification of considered NBS.



Is it an urban green spaces or green technology?

NBS UNITS

Is it an urban green space?

NBS
SPATIAL UNITS

Is there more than one
form of vegetation?

MNo Yes
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Units Vegetation Units
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Urban Orchard Heritage garden
Private garden
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LIST OF 32 NBS

/ /

Isit a blue/green technology?

NBS RIVER
TECHNOLOGICAL UNITS INTERVENTIONS

Is it an action, measure or technique?

What is the main purpose?

NBS INTERVENTIONS

SOIL
INTERVENTIONS

Is it implemented in
vertical or horizontal
surfaces?

Riverbank engineering

River or stream, including
re- meandering, re-
opening Blue corridors

Technological Technological Reprofiling/extending
Vertical Units Horizontal Units floodplain area
Diverting and deflecting
Green wall system Infiltration basin elements
Green facade (Wet) retention pond
Vertical mobile Rain garden
garden Swale
Planter Green wall e e e
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Semi-intensive green
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. -~

Fig. 2. A novel hierarchical classification of considered NBS.

Composting
Soil improvement

Systems for erosion control

) =

Whereis it applied?
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Arborizacao urbana

Contribui p/ a mitigacao
das mudancas climaticas

Reduz o consumo de
energia

_Regula o fluxo de Filtra a poluigdo
agua e sua qualidade

Melhora as saudes fisica Reduz a dependéncia
e mental das pessoas de ar-condicionado

Aumenta a Valoriza propriedades
biodiversidade urbana

communications earth & environment Article
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https:/fdol.org/0.1038/543247-024-01908-4

Cooling efficacy of trees across cities is
determined by background climate, urban
morphology, and tree trait

| ™| Check for updates

Haiwei Li®'2(-, Yongling Zhao @2, Chenghao Wang ®°, Diana Urge-Vorsatz ®*, Jan Carmeliet’ &
Ronita Bardhan®" [

(a) /m\\

Trees moderate urban heat island (UHI) effects -,
"\ P‘ ’ "

(b) How to harness cooling benefits of urban trees?

Background Climate
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Nature-based Solutions

1

Analysis of EU-funded projects

% European |

=— Commission

[

Independent

Report

Research and innovation

Home > Knowledge: publications, tools and data > Publications >  All publications

All publications

Rate this publication
The EU-Brazil sector dialogue on nature-based solutions

— Contribution to a Brazilian roadmap on nature-based solutions for resilient cities

“oguu

solutions

The European Commission and the Brazilian Ministry of Science, Technology, Innovation and
Communication started a dialogue on nature-based solutions (NBS) in 2015. In this report, European and
Brazilian experts analyse the occurrence and potential of NBS in Brazil, highlight aood practices in the EU for

v View more

https://researchandinnovation.ec.europa.eu/knowledgpublicationstools-and-data/publications/alt
publications_en?f%5B0%5D=0e_publication_subject%3Ahttp%3A//data.europa.eu/uxp/det 89&page=0

Report | 16 February 2024 | Directorate-General for Research and Innovation
The next frontier for climate change science

Insights from the authors of the IPCC 6th assessment report on knowledge gaps and priorities
for research.

Report | 11 December 2023 | Directorate-General for Research and Innovation
Guidelines for co-creation and co-governance of nature-based solutions
This report analyses co-creation and co-governance approaches for Nature Based Solutions

(NBS). Each project represents different ways in co-designing, co-developing, co-implementing
and co-monitoring NBS that are being deployed in diverse European contexts.

Report | 10 July 2023 | Directorate-General for Research and Innovation
Harnessing the power of collaboration for nature-based solutions
This briefing paper presents practical examples and inspiration for local decision-makers on

utilizing co-governance approaches to promote participatory processes and collaborative
creation of nature-based solutions.

Report | 8 June 2023 | European Investment Bank
Investing in nature-based solutions 2

State-of-play and way forward for public and private financial measures in Europe.

Report | 27 January 2023 | Directorate-General for Research and Innovation

Nature-based solutions and the challenges of water: Accelerating the
transition to more sustainable cities

Nature-based solutions are innovative approaches that regenerate areas affected by human
activities, restoring key ecological functions that improve people’s quality of life.
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Escalas e Contextos

Intervencao em peguena Intervencdo em média Intervencao em grande escala:
escala: habitacao, escala: bairros e vizinhanca. cidades e entorno, area rural,
edificacOes e etc bacia hidrografica.
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Journal of Hydrology 619 (2023) 129284

Contents lists available at ScienceDirect

Journal of Hydrology

ELSEVIER journal homepage: www.elsevier.com/locatejhydrol

Research papers

»

Assessing climate change impact on flood discharge in South America and 5=
the influence of its main drivers

Jodo Paulo L.FE. Bréda , Rodrigo Cauduro Dias de Paiva, Vinicius Alencar Siqueira,
Walter Collischonn

de Pesquizes Hidrinlicas (IPH) ot the Universidade Federal do Rio Grande do Sul (UFRGS), Porto Alegre, Brazil
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Fig. 7. Relative change of flood discharge projections for the RCP4.5 scenario compared to the historical period. The left and center panels show the upper and lower
limits related to the ensemble of 4 downscaled climate models, respectively, while the right panel indicates the agreement between these models regarding the
change sign. Relative differences are shown for the second-highest (a) and median (b) annual maximum discharges from the future and historical periods.

nature communications a

Article hittpe://doi.org 10,1038/ 41467-022-32580-x

Climate and land management accelerate the
Brazilian water cycle

Received: 2 August 2021 Vinicius B. P. Chagas®' |, Pedro L. B. Chaffe ®* & Giinter Bléschl®?
Accepted: 4 August 2022
Published online: 01 September 2022 Increasing floods and droughts are raising concerns of an accelerating water
cycle, however, the relative contributions to streamflow changes from climate
% ICheck for updates and land management have not been assessed at the continental scale. We
analyze streamflow data in major South American tropical river basins and
show that water use and deforestation have amplified climate change effects
a
b
8 , .
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3 '§ 4
i
&
58 -4
o i -
ha intensit -8
, i ! -8 -4 0 4 8
Accelerating . m Change in drought flows
Decelerating | (% per decade)
Drying I INEN
Wetting =
—— -

Lower  Higher

Fig. 5 | Spatial distribution of the accelerating, decelerating, wetting, and
drying streamflow trends in Brazil. a The location of the four quadrants of
regional streamflow trends, with darker colors indicating larger change intensities.

b Explanation of the color code of a. Accelerating water cycle has occurred in 29%
of the region (2.7 million km’); deceleration in 4% (0.4 million km®); drying in 42%
(3.9 million km?); and wetting in 25% (2.4 million km?).
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CLIMATEMITIGATIONNS CLIMATEADAPTATION

HUMAN INTERVENTION THE PROCESS OF
THAT REDUCES THE ADJUSTING TO THE
EMISSION OF CURRENT AND FUTURE
GREENHOUSE GAS EFFECTS OF CLIMATE
CHANGE

Protect and restore forests g Flood protection

~ | {cClimate resilient buildings )
D . : . .
Q: & Sustainable waste management ' { Disaster risk management )
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Adapt agricultural practices

T Improve energy efficiency \ Biodiversity conservation




Meeting the needs — Taking care of our planet : . : -
@ of people & for the long-term - | Dealing with climate change
G inf . Integrated water
reen infrastruciune Wetland restoration resource management
B bR Cllt:nate smart Integrated coastal
agriculture/agroforestry zone management
Landscape restoration @ Urban greening
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Landscape restoration @ Urban greening
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Ecosystemn degradation
can lead to hazards like
landslides

Climate change
impacts on certain

hazards and regions

Disaster Risk 9Hazard x Vulnerability x Exposure

Poverty, environmental
degradation and

hazardous living
conditions

Poor governance and
lack of preparedness to
hazard events

Social inequalities,
marginalization and low
coping capacities

Lack of urban planning
processes

Inappropriate
settlement locations, e.q.
on steep slopes, on
floodplains, etc.

Lack of evacuation
plans and/or early
warning systems
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Solucoes baseadas na Natureza
Multiplas funcoes e co -beneficios




NATURE-BASED SOLUTIONS
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NBS are actions to protect, sustainably manage, and NBS provide benefits not only solving the initial problem
restore natural and modified ecosystems that address but also useful for environment and society. Such as
societal challenges  effectively and  adaptively, climate regulation, recreation, health, tourism, food and
simultaneously providing human well-being and drinking water.

biodiversity benefits. (IUCN)

INITIAL PROBLEM -€LIMATE REGULATION

— HEALTH

—> RECREATION, TOURISM, FOOD AND
DRINKING WATER

)
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Multifuncionalidades e co -beneficios

— PN ~
Producdo de Alimentos @ Uso de biossolidos T Recreacao e
L <= Valor estético
SbN ajudam na producao de alimentos Os biossolidos provenientes do SbN valorizam paisagens naturais e
por meio de plantas e animais tratamento de aguas residuais podem restauradas, criando espacos
silvestres . Parte da biomassa pode ser ser aplicados como fertilizantes, agradaveis para moradia, lazer e bem _
usada como matéria -prima para a promovendo solos produtivos e estar comunitario.
alimentacéo . crescimento vegetal. Fonte: Millennium Ecosystem
Fonte: Haines -Young e Potschin (2018) Fonte: US Environmental Protection Assessment (2005)
Agency (2021)

C@ Regulacao do clima 06 Reuso da agua @% Biodiversidade
SbN ajudam a regular a temperatura e Aguas residuais tratadas podem ser SbN aumentam a diversidade de fauna
a umidade, aliviando condi¢oes reutilizadas para irrigacao, e flora, promovendo equilibrio
climaticas extremas por meio da abastecimento de agua potavel e ecologico em ambientes terrestres e
ventilacao e transpiracao. restauracao ambiental, promovendo aquaticos.
Fonte: Haines -Young e Potschin (2018) sustentabilidade. feAANNU | DAnanAD2 DA >e A¥N

Fonte: 1ISO (2018); US EPA (2021) EQWNEr DADN =deXaf QA Z.
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( Nature . "
Based Solutions Building with nature
in urban areas

Climate adaptive city

Sediment management

Integrated river
basin management

Sand management
for coastal protection

Q

toring wetlands

Restoring mangroves

Restoring reefs
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Nature Based Climate Solutions

Green cities

- &46\0 tal flood
R

protection
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(SbN) pela Gestao Publica Brasileira no
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Use of Nature-based Solutions (NbS) by Brazilian Public
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Tabela 3 - Menqhes as diferentes SbM estudadas e respectivas abordagens
Sul Sudeste Brasil
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( "R Rialtas na hEircann
' Government of Ireland

Nature-based Solutions to the

Management of Rainwater and
Surface Water Runoff in Urban
Areas

Water Sensitive Urban Design

Best Practice Interim Guidance
Document

Swale  Source: C Galvin, South Dublin CoCo
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