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Food — Water — Energy Nexus
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Climate Change Impacts

* Water scarcity, droughts
and extreme temperatures

* Storms, floods, ice and
snow

e Sea level rise
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**Losses in 2014 values,
adusted to Inflation
basad on country CPI
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Land Management and Critical Zone Science: Treetop to Bedrock
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Soil Ecosystem Functions:

* Food and biomass production
Biodiversity

Carbon sequestration

Water filtration and transformation
Raw material

Landscape and heritage

Soil ecosystem functions are derived from the
dynamic actions of plant, animal and
microorganism communities and the non-
living environment interacting as a unit.

Humans have not integrated themselves in
the soil ecosystem, but depended on its
services for sustenance.



Solutions inspired by NATURE — The Grand Engineer

Green Infrastructure Benefits

Nature Based Solutions (Sustainable Cities Collective —
Living solutions inspired and supported Pinterest image collection)
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IUCN’s work on NbS

2005

Use of the
term Nature- &
based Millennium
Solutions Ecosystem
Assessment

AHerLler

NbS — one-third
of IUCN’s
Global Programme

IUCN UNFCCC
position paper

framework

2008 2009 2010 2013 2014

World Bank Natural Solutions

report report Biodiversa
NbS workshop

2015 2016

NbS at core of EU
research and
innovation
programme



https://platform.think-nature.eu

@ thinknatu re Home  Stakeholders

WELCOME TO THE THINKNATURE PLATFORM!

A multi-stakeholder communication platform supporting the understanding and promotion of Nature
based Solutions (NbS).

A continuous dialogue & interaction on NbS to:

steer dialogue through forums and debates

identify, communicate & promote successful NbS

identify regulatory, economic & technical barriers

foster collaboration at local, regional, national & EU levels
develop synergy with other projects on NbS

&4 eLTER

Diclogue ~  NbS Knowledge Hub ~  UsersSearch

ThinkNature Project on Nature-based Solutions
4

Nikolaos Nikolaidis v
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https://platform.think-nature.eu/

L@ thinkature

WELCOME TO THE THINKNATURE PLATFORM!

A multi-stal omemunication plotf orting the promotion of Nature bosed

tion

Upcoming Events

Survey on EU Research ond invovanon naeds on Nature
Bosed Solutions

Paris Forum on Noture

NATURE-BASED SOLUTIONS

arsvn o

Number of sgnatures collectad: 217

oS

“An NbS Hub, unique contact point for online dialogue, knowledge repository and networking.”

Latest entries

Networking Hub

Bringing together multi-disciplinary expertise to deliver ambitious NbS

Nome Country Stokeholder Type
Choote some cptons Choote some cptors
Ecosysterns Methods ond Tools
Choase some optons Choose some cptons
Regions Topics Users per poge

Choose some cptons Choosa wome cotions CAl. v Fesst

Map View

Follows us - Join

us
1@} thinknature

@ www.think-nature.eu
@ThinkNatureEU
ThinkNaturePlatform

60

facebook.com/
ThinkNaturePlatform
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Case Studies

“A NbS Case Studies Hub"

Explore exemplary NbS case studies worldwide and learn from best.

NbS Case Studies

Valuation of urban ecosystem services in
Oslo

Local

Urban

Towards the design and implementation of Supporting
3 green infrastru

jond use and woter
ces in the Kiskunsag
National Park, Hungary

ategy In Vitoria manag

think: e

NbS Knowledge Hub

Search

Knowledge Repository
A Hub for online resources on NbS state-of-the-art practise.

Sonby Upcoming Events

Latest entries

NBS Latest Documents

NbS Videos

Participate in the Dialogue!

ms and Debates under Four Priority Areas and Enhance Your Knowledge on NbS. Join the Discussion, Get A

Follows us - Join

us
@} thinknature

www.think-nature.eu
@ThinkNatureEU

ThinkNaturePlatform

13
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facebook.com/
ThinkNaturePlatform




Main Contents:
NATURE-BASED

. DUCT] o
1. INTRODUCTION £ thimkcature YATUREE:
. SCOPE HANDBOO!

. CLASSIFICATION OF NATURE-BASED SOLUTIONS
. MULTIPLE AND MULTI-SCALE BENEFITS

. TECHNOLOGY AND PRACTICE

. FINANCING AND BUSINESS MODELS

. POLICY AND DECISION MAKING MECHANISMS

. FUTURE PERSPECTIVES

ANNEX

CASE STUDIES’ PORTFOLIO
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o ] o Based on the degree of intervention/level and type of engineering
TYPE 1 - no or minimal intervention in ecosystems -

better use of natural/ protected ecosystems

eProtection and Conservation Strategies TYPE 3 - Design and management of new
eUrban Planning Strategies ecosystems
eMonitoring eGround
eCoastal areas eParks and gardens
TYPE 2 - NBS for sustainability and multi- eUrban network structures
functionality of managed ecosystems eStructures for food and resources
eUrban Green Spaces Management production
e\Waste Management eEcological restoration

eChoices of plants
eSystems for erosion control
*\Works on soil
eBuilding and Structures
eGreen roofs
eGreen Walls
*\egetated Pergola
eMaterials

TYPE 3 - Design and management of new
ecosystems
e Water

eNatural and semi-natural water
bodies and hydrographic networks
eConstructed wetlands and built
structures for water management
eUrban Blue infrastructure
eCoastal areas



Climate Change Impacts

Mitigation Adaptation

Flood mitigation and

Energy demand risk management

CO2 sequestration .
g reduction

Land Management Detention and

* Cooling of cities
e Reducing energy
demand

infiltration systems
Hydrographic
networks

Urban blue-green
infrastructure
Permeable surfaces

Forest Management
Urban Nature




Coupling green roof & urban farming Therapeutic gardens

Farming fields in New York City mead Hospital, UK

CityTree
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Green corridors

Lisbon Green Corridor

Rural land management: Agroforestry Constructed wetlands

v e d

S F 5 3§

B "\ 1
R

\

Agrofo,stry in Montpellier Construtd Wet/and, or/a Maggire, Italy
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Urban Regeneration and Climate Change Adaptation

Thermal Images, September 8, 2005

R2R) R RS B 27 A
R

Opening up of Cheonggyecheon River in Seoul (Korea)

&XeLTER .



&

Location

Copenhagen,
Denmark

Region

Northern Temperate

Ecosystem

Urban

Goals

* Enhancing
sustainable

urbanisation

* Developing climate
change adaptation;
improving risk
management and
resilience

Action

Nature-based

solutions and the

insurance value of

ecosystems

A¥elLlk

Coperfhagen

Denmark

R Photo Credit:

Ramboll and Ramboll Studio Dreiseitl

BEFORE:
Extensive Flooding

02 July 2011: > 150mm ‘

RAIN fell in 2 HOURS.

CLOUDBURST

hits Copenhagen

20



| Transformation to \&3}
*| aBlue-Green City | A\
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Multi-functional nature-based watershed management and ecosystem Restoration

Keywords

Human well-being,
Biodiversity,

Landscape,
Green infrastructure,

Green space
management (including
enhancing/ conserving
urban biodiversity,

Resilience

Timeframe

Design: 08/2010-
10/2013 Construction:
2014-2015

Awards

2015WAF Landscape of
the Year

Client

Jinhua Municipal
Government

Design Team

Turenscape- Kongjian

Credit: Turenscape architects

100

year floo

22



e Technical,

* Policy or legislative,
 Market, and

e Communication barriers.

Vertical Forest realized in the centre of Milan
Architect Stefano Boeri

Inadequate technical knowledge regarding the design and implementation
of NBS has been identified as an obstacle for effective implementation .

The knowledge gaps refer to the design, implementation and maintenance
of NBS, the quantification of the benefits and co-benefits, and the
m}nitoring and assessment of the effectiveness of NBS.

KX elLTER ;



- NBS co-design (participatory
methods)
- Observatory science needed

T h rou g h an exam p I e The new roofopam a will be te larget }

its kind in the world. Photograph: Valode & Pistre
Architectes Atlav AIN

L eLTER )



<@ sustainability

Article — =
Vision-Based Decision-Making Methodology for : | ’ e

Riparian Forest Restoration and Flood Protection { |
Using Nature-Based Solutions | ' . |

Maria A. Lilli '*, Sofia D. Nerantzaki 1, Christos Riziotis 1, Manolis Kotronakis 1,
Dionissis Efstathiou !, Dimitris Kontakos 23, Petros Lymberakis ?, Manolis Avramakis 2, >~ ) 3
Antonis Tsakirakis 2, Konstantinos Protopapadakis ! and Nikolaos P. Nikolaidis ! o , e



Objective:

Phase 1: Vision Develop a vision
for the area

Develop a vision-based
decision-making approach to - Conduct studies _
. . . . Phase 2: Baseline Hvdrologlc;_Hydraullc; Forest assessment; Erosion
designing and implementing assessment;
NBS that would act as a o
. . . takenholaer
driver to overcome potential NBSdesign — Dol ot

assessment

barriers and enhance the Phase 3: NBS co-

social acceptability of the Design stakeholder
. assessment consultation

project.

Phase 4:
Implementation Procurement

Implementation NBS monitoring

/
AN elTER y



Phase 1 — Developing the Vision



Koiliaris Critical Zone Observatory

* Hydrometeorological data
* Geochemical data

 Soil surveys Bi’ological and geochemical)
eaSeilkkormatienand Degradation studies

i-arid climate
¢ Thin soils
300 Km from Sahara

;‘,":&74 al p
* Sustainable wa

- ‘o . -‘.'

.
~ 4

12 Kilometers
|



Liontari_ sinkhole
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D Koiliaris River Basin
@ extended karstic area

faults
sinkholes
rainfall stations

rainfall & temperature stations

hydrometric stations
D Stilos Springs
reach

eologic Formations
Tripolis Units
Trypali Units
[ ] Plattenkalk limestones
[] Marls & Marly limestones
[ | Alluvial Deposits
|| Crystalline Schists

,_ \\e’ lower reservoir,,

X x\{

Upper reservoir

2>

(Moraetis et al., 2010, Nikolaidis et al., 2013,
Lilli et al., 2020






Precipitation

Precipitation
‘ sURQ SURQ, SPRING

ET |NF+TLOSS

Soil Profile
Soil Profile
Shallow aquifer .
River
ShG”OW G‘QUEfer Deep aquffer
Deep aquifer | DA_RCHRG |

- Upper Reservoir

Siaaag

Karst-SWAT

Nikolaidis et al., 2013. Journal of Hydrology, v. 477
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1974-2018 1120.6+78.4 841.8 + 89.1 591.3+49.9
2019-2058

RCP2.6 1426.9 £ 99.2 1111.9+104.0 671.1+57.3

RCP4.5 1008.8 + 84.3 701.5+87.0 468.9 + 49.2

RCP8.5 1107.3+71.9 797.2+75.8 514.5+445
2059-2098

RCP2.6 1507.9+135.9 1202.4+153.5 716.3+81.8

RCP4.5 999.8+72.9 682.9+73.6 458.4 + 44.8

Ve RCP8.5 829.8 £ 69.3 503.2+61.2 348.7 £ 37.81
, K\ elLTER Nerantzaki et al., 2020. Science of the Total Environment, v. 717
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Nature-Based Solution

Skiw

: \&

Orange tree vs Platanus Roots
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Drivers of change

1. 2017 extreme floods in Mandra and
2. 2018 fires in Mati Attica

With 20 and more than 100 people dead §=5

The vision of the project was to develop bank erosion protection and flood
protection using NBS and restore the extent of the riparian forest to 20 m on
both sides of the river, creating a 5-km riparian forest corridor that will
become the trade mark for the agricultural development of the area.

&KX eLTER




Phase 2 — Baseline assements



A flood protection study involves the following series of sub studies
e Delineation of the flood plain of the river for the 50-year flood - it involves
the following actions:
e detailed surveying of the river and the surrounding area
e Hydrologic study for the identification of the 50-year flood
e Hydraulic study of the resulting floodplain
e Analysis of the susceptibility to flood erosion
e Design measures for flood protection - evaluation of alternatives
e Measures for the restoration of riparian forest- evaluation of alternatives
e Proposed restoration actions and environmental impact assessment

/
KX eLTER



Keranianos @ Gorge Entrance - Flow 1961-2018
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Keranianos @ Gorge Exit - Flow 1961-2018
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Koiliaris Surface Flow @ Upgradient Springs- 1961-2018
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Part 1 - Arundo donax and Part 2 - Arundo donax flowed by
Phragmites australis. Sicamore and white willows




Part 3 — Riparian forest of Part 4 Riparian vegetation with white
Sicamore and White R % , ORI willows (Salix alba) and sycamore trees
Willow R e WP (Platanus orientalis) interrupted by

g agricultural fields




Phase 3 — NBS co-design



Stakeholders
Municipality of Apokoronas
Municipality of Apokoronas Council (4 major parties) :
The Departments of the Decentralized Administration: ‘
Environment and Spatial Planning
Water Division and
Forestry
Ephorate of Antiquities of Chania (Ministry of Culture and Sports
Environmental and Water Resources Unit —Chania Regional Unit*
Regional Council

Riverbeds
Mo

Forested embankments

Local Farmer’s Association
Development Organization of Crete
Various related NGOs

Ministry/6f Environment
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Public Consultation — NBS Co- de5|gn
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Phase 4 — Implementation



1. Obtain approvals from various Departments of the Decentralized
Administration of Crete - The Department of Environment and Spatial
Planning will forward the request and the recommendation to the Regional
Council for final approval. Upon approval, the procurement details with the
estimated cost will be prepared for the tender.

2. Securing funding (around EUR 3 to 3.5 million) - The project can be
included in the funding of the structural funds, or obtain national funding

3. Continuous assessment and evaluation of the NBS — Use Key Performance
Indicators (KPls)
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NBS challenge Indicators | Currentimpact ____| Expected Impact

Low density agricultural 40 m length high density
vegetation, limited riparian riparian forest, soil carbon to
forest and 1-2% org soil carbon increase to 3-4% at maturity.

O [ e =1« Carbon storage and sequestration in
adaptation vegetation and soil

Reduction of flood risk None 50-year flood or maximum
Water management hourly flow of 127 m3/s

Areas (ha) exposed to flooding 56 31

Number of meetings held with citizens to 2 meeting during the design To be determined

explain the progress of the project phase and 1 with municipality
- . Numbers of persons involved in the . :

Participatory planning etiviies Gt i winder e prees 50 people per meeting To be determined

and governance
Number of public officials who have Mayor, Municipality Council, Mayor, Municipality Council,
been involved in the execution of Deputy Governor of Chania, Deputy Governor of Chania,
activities in the execution of the project Regional officials Regional officials

Public health & well- Increase in walking and cycling in and Minimum g

being around areas of interventions

Potential of economic
opportunities and New businesses attracted Minimum High
green jobs



* Protection of the river in a sustainable way

* Improvement of river and riparian biodiversity

* High ecological value recreational area

* Improvement of quality of life and social cohesion

e Collaboration of tourism and agricultural sectors with the
potential of new job creation

* Creation of riparian forest by reclaiming agricultural land — it
is the reference point for agricultural development of unique
and high quality agricultural products — marketing tool
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A significant social barrier was the acceptance of local stakeholders and farmers
to reclaim agricultural area and restore the riparian forest. We have been able to
effectively overcome these barriers because of our relation with the local
stakeholders over the past 15 years and our ability to fuse the vision of the
riparian forest restoration to all levels of stakeholders.

This vision “drove” the project and created the necessary consensus to achieve
its objectives which was to convert privately owned, prime agricultural land to
riparian forest.

The development of a global vision for agricultural development of the area and
its linking with the river and riparian forest restoration act as a driver to

overeéme_the barriers and enhance the social acceptability of the project.
K& elTER .
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