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Towards water resilience



No water, no life.
No blue, no green.
s Sylvia Earle
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EU-27 Consumption Footprint 2021

Water use — impact per capita 2021
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We are facing many challenges




We need evidence to inform policy
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Science for policy

_l ANTICIPATE

Our purpose

The Joint Research Centre
. _l provides independent,
I_‘ INTEGRATE evidence-based knowledge

and science, supporting
EU policies to positively

Impact society.
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JRC sites

Headquarters in Brussels
and research facilities located R I 111
in 5 EU Countries: ogiiit oo . Siide
Belgium (Geel) BT 2o, Geel (8E)
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The Netherlands (Petten) : ) .:Ei:g:;_;:

Spain (Seville) S

~ European
= Commission




The big three: Pollution — Climate Change - Biodiversity

Commission

JRC TECHNICAL REPORT

An EU analysis
of the ecological disaster
in the Oder River of 2022

Lessons leomed and

research-based recommendations to
avoid future ecological damage in EU
rivers, a joint analysis from DG ENV,
JRC and the EEA

Free, G, Van de Bund, W, Gawlik, B, Van Wijk, L, Wood, M, Guagnini, E, Koutelos, K,
Annunziato, A, Grizzetti, B, Vigiak, 0., Gnecchi, M., Poikane, S, Christiansen, T, Whalley, C,
Antognazza, F., Zerger, B, Hoeve, RJ. and Stielstra, H.

2023

the Oder river disaster (2022)
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JRC Ocean and Water & Disaster Risk Management
Holistic and integrated support: freshwater - coast - sea
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Floods & droughts: the need for further action

JRC PESETA lv study: Climate mitigation can considerably lower

the impacts of future climate change in Europe.

Climate Change impacts But not all the impacts will be avoided by
" o mitigation. Adaptation can further reduce
and adaptation in Europe

climate change impacts in a cost-efficient way.
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NO ACTION 3°C*
CLIMATE MITIGATION 1.5°C*
ADAPTATION MECHANISMS

For more information, including assumptions of the modelling framework used, see:

JRC PESETA IV project httpsd/ec.europa eufjrc/en/peseta-iv




Copernicus Emergency Management Service

Global Human.Settlement Layer (GHSL)
GHS POP E2020 Product ol R

Drought in Europe

EMSN159 - Wildfire on Rhodes Island, Greece
PO7: Wildfire delineation and grading product for Alaerma (AOI O1)

Rodos

European Forest Fire Information System EFFIS
Fire Danger Forecast vs Fire Danger Forecast Anomaly

19 September 2023

Part of the EU Space program and
one out of six Copernicus services
program

CEMS provides timely and
accurate geospatial information
(using satellite data in combination
with models and in situ
observations).

CEMS is managed by the Joint
Research Center of the European
Commission in close coordination
with DG DEFIS and DG ECHO.

CEMS is a fully operational service
(i.e. 24/7/365) and addresses all
phases of the disaster
management cycle!

Bringing science into operations
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Change in Standardized Precipitation Variation of drought risk for freshwater

D rO u g ht R | S k Atl aS Evaporation Index (SPEI) ecosystems between current and

projected conditions.
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JRC - European Drought Observatory

EDORA - European Drought Observatory for Resilience and Adaptation

Newsletter

Newsletter July 2022

Newsletter April 2023

Event

Kick-Off of the Network of Drought Observatories in the EU June 16th-17th 2022

photo: onnola

Droughts and water scarcity are an increasing problem in many parts of Europe. Climate change is expected to increase drought hazard, affecting both the
frequency and magnitude of droughts. Changes in precipitation, combined with rising temperatures, will significantly worsen existing stresses on the quality
and quantity of freshwater resources. Economic development, human health and ecosystems are inseparably linked to sufficient availability of
freshwater. The European Green Deal and its initiatives now provide the necessary framework and momentum to move forward with an ambitious agenda
on water quantity management, along with an increasing awareness and the application of new water legislation.
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Towards Water Resilience
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The EU Water Acquis (extended)
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Blue2 - Modelling framework for policy support
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Blue2 - Modelling framework for policy support
- a digital twin of the hydrosphere to evaluate policy options -

t

Atmospheric forcing
wind, temperature, precipitation

1. Land-use
model

2. Hydrological
model
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6. Food web
model (HTL)
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Integrated modelling tool to simulate the impact of management options on the
environmental status of EU water/marine ecosystems:

. land use and water use

. diffuse and point source of pollution
. atmospheric forcing

. hydrologic models

marine hydrodynamic-biogeochemical and food-web models
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Supporting EU water policies

EU water legislation is key for European Green Deal

JRC: focus on environmental objectives of existing
and new water legislation

« [Ecological status

« Chemical status

« Nutrient standards

* Free-flowing rivers

« Microbiological parameters
* Reuse of water

odiversity Strategy 203
Barrier Removal for River Restoration

JRC TECHNICAL REPORT

Selection of substances for
the 4% Watch List under the
Water Framework Directive

= guidance documents, scientific publications, input to
evaluations and legislative proposals

= collaboration with Commission DG’s, Member States,

stakeholders, agencies. =
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The EU Knowledge Hub for Water

- European I
Commission

Energy, Climale change, Environment

Knowledge Hub for Water

Walsr and Integrated nufrient
agricuiture i management B solufions

Home

Home

Knowledge Hub for Water

Water is a key resource for several sectors: agniculture, energy production, domestic supply,
industry. Aquatic ecosystems are also home to a rich biodiversity and offer many cultural and
recreational opportunities.

The Knowledge Hub for Water provides scientific evidence and data tools developed in JRC projects
to support EU water policy and its integration with other sectoral policies, such as agriculture.

energy, climate, with 3 focus on environmental and health protection, as required by the EU Green
Deal, in the Farm to Fork, Biodive

ty, and Zero Pollution Strategies
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European Commission

Contact us

How to gat us
Su-hub-watnr-aricuhuredlec. aLropa su

Contact the Eurapaan Commission
Follow the Europaan Commission on sodal media

Rasources for parners
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Proposing solutions
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Water-Energy-Food-Ecosystem (WEFE) Nexus
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Water & Food
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Water Exploitation Index (WEI+) = Current Climate

Water Exploitation Index consumption (WEI+)
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Reported Abstraction, Estimated Consumption & Proposed Measures

Increased
Source: Eurostat — 39 European countries 2006-2017 (where reported) I rrlg atl O n
efficiency
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Water Reuse Regulation

In the EU

At least 11 % 1 billion m3 6 times more

of Europeans are of treated urban treated water could
affected by water wastewater is be reused than
scarcity reused annually current levels

Water Reuse Regulation 741/2020 (applies from 26 June 2023).

sets harmonised minimum quality and monitoring requirements for
agricultural irrigation

sets risk management provisions to assess potential health and
environmental risks

promotes circular economy via recovery of nutrients and reuse in
urban, environmental and industrial applications

European
Commission




Supporting the implementation of Water Reuse Reg. 741/2020

JRC SCIENCE FOR POLICY REPORT

Minimum quality requirements for
water reuse in agricultural
irrigation and aquifer recharge

JRC TECHNICAL REPORT

Technical Guidance
Water Reuse Risk Management for

Towards a legal Agricultural Irrigation Schemes in Europe
instrument on water
reuse at EU level e
G
et Sar, L 0 G, B,

22

EUROPEAN COMMISSION

COMMISSION NOTICE

Guidelines to support the application of Regulation 2020/741 on minimum requirements for water
reuse

{2022/ 298/01)

- European
Commission
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Water reservoirs in the EU: sustainable operation
under the WEFE Nexus
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Floating Photovoltaics (FPV)
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Technical and economic appraisal of
management options (examples)

European
Commission

JRC SCIENCE FOR POLICY REPORT

The potential of water reuse for
agricultural irrigation in the EU

A Hydro-Economic
Analysis

Alberto Pistocchi, Alberto Aloe, Chiara Dorati,
Laura Alcalde Sanz, Faycal Bouraoui, Bernd
Gawlik, Bruna Grizzetti, Marco Pastori, Olga
Vigiak

"4 o BuR 28980EN, |

European
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JRC TECHNICAL REPORTS

Hydro-economic assessment of
the potential of PV-RO
desalinated seawater supply in
the Mediterranean region

Modelling concept and
analysis of water |
transport costs

Pistocchi, A., Dorati, C., Huld T.A.,
Salas Herrero, F.

European
Commission

JRC TECHNICAL REPORT

Mapping favorability to the
implementation of nature-based
solutions for agricultural water
management in Europe

Constraints, demand,
effectiveness and costs

ISSN 1831-9424

Pistocchi, A

www.nature.com/scientificreports

scientific reports

OPEN Water, energy and climate
benefits of urban greening
throughout Europe under different
climatic scenarios

Emanuele Quaranta™, Chiara Dorati’ & Alberto Pistocchi®
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Wrap-up: Challenges for water management

 Climate, biodiversity and pollution crises.
 Diagnosis clear, therapies identified: Science and evidence-based.
* |t is now urgent to help make things happen.

* From top-down: the EU adopting common goals and strategies, setting
harmonized rules, distributing funds and checking they are well spent.

* From bottom-up: local communities implementing projects to the direct
benefit of people, and by involving all relevant socioeconomic actors.

32
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Wrap-up: JRC Support Activities

» Analysis of water quality and gquantity, using EU-scale modelling: impacts
of climate and socioeconomic changes.

 Technical and economic appraisal of management options, thinking
beyond disciplinary and organisational silos (the “water-energy-food-
ecosystems (WEFE) nexus”).

 Technical support to the definition and implementation of EU legislation.
 Analysis and dissemination of good practices at the local level.
« Support to EU strategic thinking and foresight.

« Cooperation with Member States.

33

European
Commission




Oxygen

Hydrogen

Thank you

and keep In touch

Hydrogen

EU Science Hub

© European Union 2023 joint-research-centre.ec.europa.eu
Unless otherwise noted the reuse of this presentation is authorised under @ ®EU ScienceHub

the CC BY 4.0 license. For any use or reproduction of elements that are not N

owned by the EU, permission may need to be sought directly from @ EU Science Hub — Joint Research Centre

the respective right holders.
@ EU Science, Research and Innovation

@ EU Science Hub
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