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European Green Deal
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European Green Deal

- We have to do it as soon as possible
- Inaction is not an option
- Itis transversal

- It is global

WHAT IS TO BE DONE IN PRACTICAL TERMS

?




Cities and Metropolitan regions Challenges
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Cities and Metropolitan regions Opportunities

PLANNING
+ NATURE BASED SOLUTIONS

TOWARDS THE EUROPEAN GREEN DEAL
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Protecting water sources

NATURE-BASED

Forest restoration Growing crops across slopes

SOLUTIONS

improving

infiltration . R ; i

-

“Solutions that are inspired and
supported by nature, which are cost-
effective, simultaneously provide Green space
environmental, social and economic
benefits and help build resilience. Such Wetland
solutions bring more, and more diverse, creation
nature and natural features and i PR
processes into cities, landscapes and
seascapes, through locally adapted,
resource-efficient and systemic
interventions.” EU Commission IUCN (2016), adapted

(Riparian buffers

Protecting mangroves,
dunes, reefs

Wetlands restoration

Aprotecting and ;
restoring reefs "\ and protection
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Nature-based solutions in Urban Context
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Context and aim

Nature-based
solutions

,Harnessing ecological
processes to address
societal challenges “

Bundesprogramm
Blaues Band Deutschland

EU Commission 2015,
Albert et al. 2017, Nature
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NBS criteria

\‘ ﬂthre-hased solutiong /
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Criteria
NBS are actions that

@ alleviate a well- defined societal challenge,

@ use ecosystem processes of spatial, blue and

green infrastructure networks, and

are embedded within viable business or
governance models for implementation.

Complementary characteristics

often co-benefits, but also co-costs
often time lags until full operation

sometimes cost-effective

Albert et al. 2019, Landsc Urban Plan
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NBS planning steps

Co-define setting

— Clarify context, overarching
aims and processes

— ldentify and systematically
involve decision-makers,
relevant and affected
stakeholders, and citizens

Co-defing — Implement expectation
setting

management

Albertetal., 2021, AMBIO
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NBS planning steps

Understand challenges

— Assess existing problems and
opportunities across scale

— Consider path-dependencies,
existing conceptsand plans

— Develop systemic
understanding, for example

Co-defing . through causal loop
setting

() . .
Understa®™ diagrammin
challenge® g g

Albertetal., 2021, AMBIO
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NBS planning steps

Create scenarios

— Stimulate re-thinking river
development through creative
scenario methods, with and
without NBS

— ldentify and spatially localize
options for siting NBS in

Co-define i | landscape context
setting

Underste™® — Systematically combine sceario
challeng®®

narratives and simulations

Albertetal., 2021, AMBIO
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NBS planning steps

Assess impacts

— Multideminsional evaluation
of (potential) costs and
benefits of NBS and
alternative options

— Apply and integrate results of
qualitative and/or
guantitative impact
assessments, e.g. through

setting
LJ'nc:lerst'cl“"{E

halleng®® C .
e multi-criteria analysis

Albertetal., 2021, AMBIO
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NBS planning steps

C{]‘deﬁne
setling

Und ers‘la“d
challeng®®

- Deve'-op SO:‘uﬁD

s‘trategies

Develop solutions

Design feasible governance
and business models

Address multiple barriers for
implementation

Create suitable policy mixes
with formal instruments as
backbones

Secure sufficient resources

Albertetal., 2021, AMBIO
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NBS planning steps

Realize and monitor

evelop solyy; 3 3 i . .
P% strategieq 7 Implementation of NBS pilots

Realize an® L
monitot — Monitoring impacts and

trade-offs

— Implement systemic learning
and adaptive governance

Co-defi . A= .
setiiing ] Design as a common ground,
Understa™
challeng®®

connecting scientific inquiry and
landscape change

Albertetal., 2021, AMBIO
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NBS planning principles

@1
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Ueve'nop Solutg,,
s‘trategies
Realize a0

monitof
Place- Evidence
specificity base
Cﬂ‘deﬁne
setting

challeng®® Integration Equity Trans-
disciplinarity

Albertetal., 2021, AMBIO
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Case: Lahn river, two projects

PlanSmart research team LIFE project ‘Living Lahn’

{;{ ] Leibniz \
¢ 0; 2 Universitit
to9: 4  Hannover
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Case: LahnlLab as platform for cooperation

» Wetzlars. - T el
A : S Se - Marburg.

Create Assess
visions and potential
scenarios impacts

Co-define Understand
setting challenges

LahnLab

. v ) - . - » -
RUHR 5
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Step 1: Co-define setting

Linking local SDGs with NBS Exploring NBS uptake so far
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Schmidt et al., 2022, J. Of Env. Management Brillinger et al. 2019, Env. Science and Policy
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Step 2: Understand challenges O

In prep., please do notto share

Mapping NBS opportunity spaces Exploring meaningful places
e e, T maptiannalne N \ T
| ..__ﬁQQJI,_ga..sphE Participants > 680 ) : i\
! “* Biedenkopf Special places > 1.080 " EE -
B Historic floodplain S e

River
Current floodplain

Settlement areas

Dpportunity space: <= 10 ha
Dpportunity space: < 10ha

Legend
ifi @ Being active @ Experiencing @ Experiencing
Gieflen Urepeatied t f;t § landscapes cultural heritage
L& v RO together
F ‘\Metzlar I ® Inspiration @ Experiencing ® Understanding @ Gainingnew
¥ landscapes ecology ideas

Schmidt et al., in prep.. Gottwaldetal., 2022, in Land. Ecology
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Step 3: Create visions and scenarios N

In prep., please do notto share

Albert et al., in prep, lllustration by L. B6hm
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Step 4: Assess potential impacts

Gottwald et al., 2021, AMBIO
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Step 4: Assess potential impacts

#

Gottwaldetal., 2021, AMBIO

RUHR 5
28 UNIVERSITAT
BOCHUM



Step 4: Assess potential impacts

- Before

Ecosystem services

Climate regulation Pollination Food production Recreation
Legend Lahn grassland of intensive use setilement
Study area - deciduous forest cropland of intensive use industry
" River landscape || coniferous and mixed forest | permanent crops - traffic infrastructure
Federal siates woody and marginal vegetation -+ ' urban green spaces lakes and ponds Gottwald et al., 2021, AMBIO
RUHR
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RUHR-UNIVERSITAT BOCHUM

Planning Nature-based Solutions in Metropolitan Regions

Prof. Dr. Christian Albert, PLACES Lab — Planning Metropolitan Landscapes
@DrChrAlbert | @PlacesLab | bit.ly/placeslab









Key societal challenges

Rapid
urbanization

Water scarcity
& soil erosion

Rural poverty

Toker Watershed, Eritrea
Greater Asmara Area, Zoba Maekel



Context and aim

ES for watershed
management

»..operationalizing ES
for adaptive watershed
management and _
planning” = :

Adem Esmail, PhD Thesis, 2016
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Watershed Investments (to promote NBS)

Protection

Erosion control

Financial and governance mechanisms
to secure water for cities, involving
upstream communities (in NES-

related activities);

Agricultural management
L i3 = Flood mitigation

Multiple-obj;ctives

(NBS-related) Activities

LARGE-SCALE
TRANSFORMATIVE CHANGES
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Toker Watershed, Eritrea

RS
i
IE’ —  Cantral Regeon boundary N }
@b = Water supply resenvolr 5 .} !
"‘ [ Asmara City i - %1
- B Tower watershed / ] l\
[ Upper A mrWatershed ! 1
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| \ - /
o W,
L ! ]
Oim 100km 200 km m’-"v&.“‘ﬁ% f‘

Toker reservoir Asmara - Inclusive City?
* 13 million m3 capacity + 650.000 inhabitants
« US$44 million est. value * 50% of urban population of the country
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v

Crop & livestock yield reduction
Livelihood of rural communities

v

Annual storage capacity loss
0.5-2%
$ 250-800,000

213 + 300 rural households

Based on Abraham et al. 2009
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SOIL EROSION

v

Crop & livestock yield reduction
Livelihood of rural communities

oxigt
oy

T

Annual storage capacity loss
0.5-2%
$ 250-800,000

A
cﬁ‘“

v

ol OBJECTIVES
_z/\.\ K\J
A
nnnn . . .. il
650,000 urban poputation | URBAN WATER SECURITY | :
(i
213 + 300 rural households | RURAL POVERTY ALLEVIATION _| ey

Based on Abraham et al. 2009

RUHR
UNIVERSITAT
BOCHUM



SOIL EROSION

v

Crop & livestock yield reduction
Livelihood of rural communities

K';]-.L‘I\“—L s I N - I I N N N N N . -
- ‘_;; = ',_.. - s !
Annual storage capacity loss I I
0.52% [ KEY QUESTIONS I
$ 250-800,000 I I
I Which activities, when, and where in the [
- ASMARA watershed yield the greatest returns, under
Pl / | W | Jdifferent investment scenarios? I
- B 7o > )
| ‘\.____\w_,__/ I I
l\\ ii. What is the impact of watershed activities on a I
N =z I selected ecosystem service?
— A1 1 |
N o~
. S f
il ' SEPPL L-------------J
650,000 urban poputation - [ URBAN WATER SECURITY |
1
213 + 300 rural households ——+—— RURAL POVERTY ALLEVIATION |

Based on Abraham et al. 2009
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Key challenge to real-life implementation

.?' i.“

+ Linking diverse actors and knowledge systems, across management
levels, sectors, and institutional boundaries.

(Folke et al. 2005, Parker and Corona 2012, Kowalski & Jenkins 2015)
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A participatory process-based approach

STRATEGIC COMPONENT I TECHNICAL COMPONENT I

2 SETTING THE AGENDA & BIOPHYSICAL DATA PROCESSING
Z
| | J |
E L  J
i TAILORING
m |
2 || peFinNG INvESTMENT ScENARIOS > ... S
1]
E A A

E 7 Y Y

ASSESSING PERFORMANCE APPLYING ECOSYSTEM SERVICE MODELS

OF INVESTMENT SCENARIOS
& ES LANDUSE INVESTMENT

Planning a follow-up IMPACT SCENARIO ¥ PORTFOLIO !

FINAL

natural [ InVEST
er RIOS
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Strategic component

STRATEGIC COMPONENT

INITIAL

SETTING THE AGENDA -

INTERMEDIATE

DEFINING INVESTMENT SCENARIOS —

FINAL

ASSESSING PERFORMANCE
OF INVESTMENT SCENARIOS
&
Planning a follow-up

natural | IVEST
e RIOS
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Technical component

INITIAL

TECHNICAL COMPONENT

1

BIOPHYSICAL DATA PROCESSING

INTERMEDIATE

FINAL

L

TAILORING
ECOSYSTEM SERVICE MODELS

A A

E 7 Y Y

APPLYING ECOSYSTEM SERVICE MODELS

ES LANDUSE - INVESTMENT
IMPACT SCENARIO PORTFOLIO

natural | IVEST
e RIOS
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Toker watershed case study application

STRATEGIC COMPONENT I TECHNICAL COMPONENT |
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lllustrative results

] v | v |
- ASSESSMENT OF INVESTMENT PERFORMANCE || ESIMPACT LAMDUSE SCEMNARIO INVESTMENT PORTFOLIO
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Investment Portfolio

Annual budget
$100,000 allocated

cost-effectively

I PROTECTION
X TERRACING

Bl RESTORATION ASSISTED

URBAN WATER SECURITY

[ AGRICULTURAL VEGETATION MANAGEMENT

Year 10

RURAL POVERTY ALLEVIATION
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Impact on soil erosion
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Synthesis of 38 scenarios

URBAN WATER SECURITY AURAL FOVERTY ALLEVIATION
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Assessmg investment performance

|
B |-
:
i

(o —m |

URBAN WATER SECURITY AURAL FOVERTY ALLEVIATION
B o e
[ESEEST - -
- = - -
- - =
- = e IER
_— - e -

% REDUCTION OF
SOIL EROSION AT

SUB-WATERSHED

LEVEL

Sub-watershed

[emmseo] (oo
TORER 4%
ADISHEKA *
MAISIRW 28%
BELEZA 23%
VALLE-GNOCCHI 00%
ADINIFAS_D01 04d%
ADINIFAS_D02 0%
TOTAL 2.2%

Budget allocated cost-effectively

|SUB—W&TERSHED| | $10,000

-16.3%

-26.4%

$50.000 $100.000 $250,000 $500.000 $1.000.,000
TOKER -0.7% 26% -10.1% -24.5%
ADISHEKA -5.5% | -29.0% ‘ | -29.6% ‘ -
MAISIRWA -2.8% -8.7% =14.1% . -28.6%
BELEZA -2.3% -1.6% -18.9% -
VALLE-GNOCCHI 0.0% -0.4% 1.2% 0.9%
ADINIFAS_DO1 0.4% 0.4% 0.4% 0.4%
TOTAL -2.2% -1.3%




Supporting decision-making processes

I STRATEGIC COMPONENT

TECHNICAL COMPONENT

|| Saliency

= relevance to the
problem at hand

all +

¢l Legitimacy

—/r Unbiased, and

E respectful of all

% stakeholders

[ (s
"

Credibility

scientifically adequate handling
of evidences

Flooding

Intermittent water supply
Low access to sanitation
Socio-economic inequities

—
g — —

Seepage from \. i
Municipal ~
wastewater N
Slltatlon \
Contaminated Eutrophlcat\on
Agricultural

products '

NSO 4
— 7/

-0 Soil erosion _od

-~ o

-« RUB
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Key societal challenges

Key societal challenges
- — -

= ——

. | Substantial V
S transfor-

Rapid
urbanization
mations

~ Ecological
deficits

Water scarcity
& soil erosion

Flood risks Rural poverty

Toker Watershed, Eritrea
Greater Asmara Area, Zoba Maekel

NBS planning principles

sed approach
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Planning a follow-up IMPACT SCENARIO PORTFOLIO




Examples of nature-based solutions

Protecting water sources

Establish flood bipasses

Forest restoratlon

: Growing crops across slopes
- Revitalizing floodplains '

lm roving
iltration

Green space
for infiltration

z‘r’g{ﬂi‘gg ! / Riparian buffers
IUCN (2016), adapted
Water Protecting mangroves,
harvesting dunes, reefs \\

_ Wetlands restoration RUHR
52 PTOtECti"E and - and protection UNIVERSITAT R U B

restoring reefs




Priority areas for innovation and application

Relevance in Trentino?

Urban regeneration through nature-based solutions
Nature-based solutions for improving well-being in urban areas
Establishing nature-based solutions for coastal resilience

Multi-functional nature-based watershed management and ecosystem
restoration

Nature-based solutions for increasing the sustainability of the use of
matter and energy

Nature-based solutions for enhancing the insurance value of ecosystems

Increasing carbon sequestration through nature-based solutions

European Commission (2015)

[$)]

- L9980HED

RUHR
UNIVERSITAT
BOCHUM



. Grazie per I’ attenzmne'
Y RC N TN SR I VN
_ | Bil AdemEsmall@rub de




Environmental Analysis &
Planning in Metropolitan
Areas working group aims to
advance excellent teaching
and research to support just
and sustainable
transformations for people
and nature in metropolitan
regions.
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Dr. Eng. Blal Adem Esmail

Work experience

- Postdoc - Planning NBS in Metropolitan Areas (RUB, Germany)

- Researcher - Sustainable urban water systems (KTH, Sweden)

- Postdoc - Mapping and assessment of ES for policy-making (UNITN, Italy)

- Technical Manager - Environment, Health & Safety (Amir Costruzioni, Italy)

Education
- PhD - “ES for watershed management and planning”, (UNITN, Italy)
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(In)adequate infrastructural & (Reduced)capacity of ecosystems

institutional capacity R e.g. half of cities with more than 100.000
inhabitants are located in water scarce
basins

Kayaga et al. 2013, Lieberherr & Truffer 2015) (Srinivasan et al. 2012, Richter el al 2013)
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RESTORATION VALUE, BENEFIT & USE OF ESs
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Conceptual framework

URBAN WATER INFRASTRUCTURES SFATIAL SCALE FCOSVETIM SERACT ECOSYSTEM-BASED RESPOMNSE
Rrgalatinn b Manfrmame

UPSTREAM | UPSTREAM WATERSHED | Wrdator of wattTy 1. LAND LISE

1 | | Wk ation uf Fow: Lo HI. KMOWLEDGE & GOVERNANCE
. B3, EFFICHENCY
Frviussing R4, PRACING & ECONDMIC MEASLURES

AW WATER RAW WATER COLLECTION ook B WG, INCREASE WATER SLIPPLY

e FALE Watrra!l wmaler

i. linking ecosystemservice production and benefit areas; Ei‘&?mu' ;
AppUCIONS M

ii. bridging spatial/temporal scales ranging (watershed to household); A Saburtn MEY

iii. adopting Ecosystem-based responses to water vulnerability.
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Operationalizing ecosystem services

I URBAN WATER INFRASTRUCTURES SPATIAL SCALE ECOSYSTEN SERVICE ECOSYSTEM-BASED RESPONSE I
| Regulation & Makmenance I
I UPSTREAM UPSTREAM WATERSHED Mediation of wastes R1. LAND USE I
WATERSHED _ Misiation of flows: Faguid R2. KNOWLEDGE & GOVERNANCE
1 & : T g 3. EFFICIENCY I
| I R4, PRICING & ECONOMIC MEASURES |
RAW WATER RAW WATER COLLECTION e i RS, INCREASE WATER SUPPLY
I  couecmon GROUND/SURFACE |
Flatrilal wales I

e e e e e e e

——t TREATMENT [ Restrictions to land-use: favor natural water retention measures (NWRMs), by restoring
w RI. | wetlands, increasing forest cover, enhancing natural features of floodplains, reducing
WATER IMPORT M g Q impervious surfaces in cities
Knowledge and governance: assessing the natural water variability (concept of “flow
WATER DISTRIBUTION b cZ owledg gove £ e Y
Nﬂ:’h‘ﬂ:ﬂ g d 3 R2, | regime ). adopt a risk management rather than a crisis management approach. The

former accepts the occurrence of flooding and drought, but tries to mitigate their effects
with preventive action. at a relatively lower societal cost.

RI1. | Restrictions to land-use: favor natural water retention measures (NWRMs)

(] Yz = - — :
=] Knowledge and governance: knowing at any given time and location exactly what water
VATER SUPPLF STETEN 5| R is available for human use and for
== £ e
i . - E 5 R3. | Efficiency: increase water efficiency at the household, industry and irrigation
g : | Pricing and Economic measures: water pricing and metering to change consumption
DRASACE VT LM — & w | R4, | style, taxes and subsidies to discourage water use in certain places and times, thus
SANITARY SEWER STORM SEWER bpplatica & Wi iy ag allocate water resources between competing sectors
BORHSCARIEY ¥ ¥ Maesdiation of flows: beuid = RS Increase water supply: synergies with the other sectors to reduce pressure (e.g. increase
Mestiation of wastes " | efficiency of irrigation systems, fight against invasive alien plants
WATERSHED TREATMENT TREATMENT : Mediation of waries R4, PRICING & ECONOMIC MEASURES
e p— A1, LAND USE
g Begulation & Maintenance 2. KNOWLEDGE & GOVERNANCE
DOWNSTREAM WATERSHED Medistion of wasies R3. EFFICIENCY
. Sl s R4. PRICING & ECONOMIC MEASURES
RS, INCREASE WATER SUPPLY
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