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1. Introduction

This report is part of the Mission 3 of the MICCA project: Moving on to Action at European level. This
mission aims at defining a strategic vision for climate change adaptation for the basin and its related
catalogue of operational actions.

During this mission, a preliminary inventory of the existing situation in terms of adaptation to climate
change in the basin was carried out, related to both strategic planning and actions carried out in the
Meuse Region. This assessment is provided in deliverable 3.1.

Based on this analysis, this deliverable presents the strategic vision for adaptation in the river basin up
to 2050 and a catalogue of measures proposed by the main stakeholders of the Meuse Region. Finally,
this deliverable is accompanied by the ESRI online demonstrator presented at the Rendez-vous de la
Meuse in Roermond in May 2022.

2. Methodological approach

Based on the assessment of the common points and possible synergies between the existing
adaptation plans and following the regular exchanges with the GRCC group and EPAMA, the vision of
adaptation was formulated. This strategic vision is broken down into 4 strategic axes representing the
themes or the expected "grouping of actions".

The strategic axes have been translated into an operational action plan. This takes the form of a
catalogue. The actions developed in this catalogue are projects of actions to be carried out for the
future of the basin or well-defined actions awaiting funding and/or supporting partner organizations.
This catalogue was built on the basis of the workshops of Mission 2, the exhaustive review conducted
in phase 3.1 and through a strong user engagement strategy. In order to formalise the catalogue,
encourage the emergence of a common project and create synergies, and identify potential project
leaders, a work of co-construction of the catalogue was implemented:

e 17 online interviews with stakeholders/potential project leaders involved in the Meuse
network were carried out. In these interviews, possible actions and groupings, the adaptation
vision and the methods for composing the catalogue were presented. A further focus point
was the discussion of and request for potential actions from the interviewees. The list of
stakeholders interviewed is presented in Appendix 1.

e Regular online interactions with the network were maintained for the construction and
validation of the detailed action sheets. Criterias for the action sheets were defined in close
consultation with EPAMA and with a view on Mission 4.

In parallel, the ESRI online demonstrator of actions was developed. The demonstrator includes the
main climatic impacts for the Meuse region, the adaptation vision for 2050 and a diverse selection of
actions from the catalogue.
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3. Adaptation vision

Through the aforementioned approach, the following vision was formulated:
“Water in 2050, a shared and managed resource in its scarcity and extremes”

Based on this vision, current and future drought and flood projections for 2050 were analysed to gain
insights on what to expect the coming years. Further, potential climate change impacts were assessed,
using socio-economic and biophysical impacts as guiding principles.

3.1 Current situation — future projections 2050
Droughts

The rivers of the Meuse basin are typical examples of rain-fed rivers characterized by a highly variable
discharge regime with commonly low discharges during summer and autumn, and that is highly
sensitive to droughts. Between 2017 and 2020, the Meuse river basin faced several consecutive years
of summer drought, as a result of, among others, more severe low-water levels, lower groundwater
recharge, increased water demand, increased evapotranspiration and dry soil.

A reduction in low water flows is expected in the future, even with the most optimistic greenhouse gas
emission reduction scenarios. A 10% to 40% decrease in low-flow discharges for 2021-2050 and 2071-
2100 is expected?.

Floods

On the contrary, high flows of the river are usually found in winter and spring. Flow variations can lead
to floods lasting from a few days to several weeks.

Examined climate scenarios in the AMICE project indicated a 15% to 30% increase in maximum
discharges for 2021-2050 and 2071-2100 (considering a 100-year return period). Due to the
morphology of the valleys, increases in future floods levels are expected to be much higher in the
central part of the Meuse basin compared to the upper and lower parts.

The recent flooding of the Meuse in July 2021 was a good example of an extreme weather event. In
that summer, a large low-pressure zone in parts of the Ardennes, the Eiffel and southern Limburg
caused more than 150 mm of precipitation in 48 hours and up to 275 mm on the Hautes-Fagnes
plateau, which corresponds to a return time of 1,000 years?. This extreme precipitation event caused
large-scale flooding of rivers and tributaries in Wallonia, North Rhine-Westphalia, Rhineland-Palatinate
and in the southern part of the Netherlands. This resulted in many deaths and considerable damage
to buildings and infrastructure.

In conclusion, climate change has a strong impact on the hydrological functioning of the Meuse river
basin, as well as on human activities dependent on water resources.

1 http://www.amice-project.eu/docs/pal pr104 1378151021 paperAC9 vO04.pdf
2 http://meuse-maas.be/getattachment/4fd152bd-ac41-4780-ba9c-da3b55e8972d/Roof Report Mregie 21 1def en-(1).aspx
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3.2 Climate change impacts

Socio-economic impacts

i
5

Biophysical impacts

Floods can generate severe physical, social and environmental damages for human health, the
environment, cultural heritage and economical activities among the Meuse basin

Water scarcity can lead to potential conflicts related to water sharing (agricultural and
industrial withdrawals, navigation) as well as the resource exploitable for drinking water
production.

Impacts on surface water quality can compromise the production of drinking water from
surface water (particularly in the Flemish and Dutch parts of the Meuse catchment)

Recreational actional activities can be affected during periods of severe low flows or due to
bacteriological pollution

Summer droughts lead to a decrease in the water level in wetland biotopes and can generate
profound changes in their abiotic conditions

The increase in water temperature and the phenomenon of eutrophication involving human
activities can generate a general deterioration of water quality and lead to a degradation of
aquatic environments (development of invasive species, trivialisation of habitats) including
possible impacts on fish populations

3.3 Conclusion

Floods and droughts lead us to consider the Meuse River basin as a vulnerable basin in relation to
climate change. The basin should face thoughtful management of resources and their uses: drinking
water supply, agriculture, environments, industry, etc.

In addition to droughts, flood management is a significant priority. Water retention (during summer),
increase of permeability, preservation of the environment and overall attractiveness of the basin is to
be promoted.

Downstream to upstream, climate change requires fine and delicate management, and the
strengthening of transnational cooperation.
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4. Synergies between high-potential measures

This strategic vision is broken down into the 4 strategic axes below representing the themes or the
expected grouping of actions. For each axis, example actions from the list of actions are described for
illustrative purposes (refer to Section 5).

%+ Strengthen cross-border governance by improving cooperation between water
stakeholders across the basin taking into account the diversity of positions of
different organisations, whose interests and ways of conceiving adaptation measures
are challenged. One the main lever of action identified by the GRCC think tank to
move forward on the cross-border adaptation governance is to work on what brings
us together, not what separates us.

» Actions of this axis include the coordination of a joint action programme at
catchment scale regarding adaptation to climate change, the facilitation of
cross-border alliances at sub-basin level, the development of financial or
regulatory development or the activation of the existing Meuse network.

—
—

+* Improve knowledge and coping capacities including knowledge development of
the impacts of climate change on water resources and economic uses, anticipation
of water deficits across the basin and training programmes, but also animation, and
facilitation of the emergence of solutions based on field experience.

),

» Actions include a project of cross-border vulnerability analysis to climate
change, a socio-economic analysis of the value of water to have a better
overview of the different uses across the Meuse region, water quality
modelling through the PEGASE model, or the development of a climate change
adaptation strategy at sub-basin level.

X3

%

the fight against droughts, floods and biodiversity erosion relying in particular on
nature-based solutions which now appear in the basin as an axis for deployment %@
and cooperation.

Launch pilot operations along the Meuse River generating multiple co-benefits in ~@-:

» This axis gathers several hydraulic actions and nature-based solutions (e.g.
pilot actions related to water saving and water retention, rainwater storage
operations, ecosystem restoration, wetland and short rotation plantations). It
also includes actions aimed at the development of a more resilient agricultural
sector.

% To know and make known to forge a common culture of adaptation between OOO
stakeholders, institutions and the general public in order to take action. @
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» Actions of this axis primarily include awareness-raising actions. Examples are
the creation of a rotating exhibition to develop a cross-border adaptation
culture or a participative campaign with public-water-land-art initiatives.
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5. List of actions

The detailed list of adaptation measures with actions sheet is presented in Appendix 2 (Deliverable 3.3a — separate document). The list is in the form a
Microsoft Excel table; an extract from the catalogue is presented below.

Ouline
demanstrator

Project. plas,
programme to

Type of action

Sub-type of

Mame of the action

Description

Meationed by

-

Other costributors and
bencFiciaries

Water ¢

Knowledge_and_Eieharion
ral_change

Infarmation_and_awa

reness_raizing

Dats sharing platform

Creation of & dats haring pltform

Fitgion qrand Est

Warious bopics

Knowledge_snd_Bshavion
ral_changs

Information_and_swrs
renesz_raizing

Crozs-border valnerabili

analysis

Analysis of vulnsrsbility to sxtremes of the territerics, scenomic
uses [floodz, low water, heat waves), smvirenmental ures
(wethndztgrazelands, otx.)

Ridgion grand Est

Warious topi

Sodio-cconomic analyiz of the ralus of the cublc metre of water on

Water withdraualz !

=

Knowlodge

alu o water th Mleuss corchment snd s among counries [graenttlus waer, | Fégion grand Eat ol Knalzdge
virkual water, 4. ater share
. Groundurstar recharge operation (pissometar cquipment and i CDS5, Ardunncs Matropls,
Mature_Based_Solutions: | Blue_options Groundwrater recharge Fitgion Grand Est
- Based o-op! & adaptation of the HEBMA project’s rewsttinglZROC site] 9 Werdun, Neufshateau
Mature_Baced_Solutionz | Graan_option: Liskage reduction snd infiltration piloe: atar suvingitaitaratar starags sparations including 2 pllathigh oo gy gey | B035 Ardinnes Marepols Drinking watar [
sehal for ltkugs roduction snd infitration sparation Yardun, Nowtcharcan
] ! Dicrelopments in financial supprort [svolution of regional .
Ecanomic_and_Finance || menaandinsent o oy utatary derclopments schemestEA, A dedicated ko water saving?] or regulatory Fiégion Grand Est Water withdrawalz ! Governance

wa_intruments

(evolution of drought decrees?]

Water ghare

Mature_Bazed_Solutions

Green_options

Rasilient agricultural sector

Evolution towardz mors recilient agricultural soctore. & project of
the Union Laitiére ds |s Meuse [cooparstive of milk producers) for
the suztainable maintenance of liveztack snd mesdows in th

lauzs,

Rdgion Grand Ezt

Frechustar ecosyztame

Mature_Bused_Solutions

Green_sptions

Sikviculture srslution

Siliculture evolution: Development of irregular farcst, forced
migratian of forest species [work of the Ardennes Hature Park and
the PHH des Foréts)

PR Ardennes!

Freshwster ecosyatems

Phyzicaland_Teshneloais
sl

Grey_optians

Multi-uze ztructurss

= @ structurss - creation of new mul
structures [work with EDF on the Ardennes project in conjunction
with the Chaos pawer atation

Low-flows

ACTION SHEET

Name of the action

Enlarging the Meuse water storage capacity for the drinking water provision in Limburg; a feasibility study and a
ical survey

Physicsland_Teshnologis
sl

TechnologissLoption

Updats Pegace

Updats of the Meuzs Diztrict Pegaze model Databacs

AERR, AEAR, 3P, YN,
Luxemburg [AGE], MUNLY, Rl

Various topice

Project owner(s)

Province of Limburg (tentative)

Location ot the measure

Physicaland_Technologic
al

Technolagical_aption

Simulation of s<enarios

Simulation of envizaged measures impacting quality

Lidge Université

TBO- Any partner enwizaging action

Warious topics

Along the Meuse, Between Beegden and Horn, The Netherlands

PhysicsLond_Technologic
ol

Technelogical_option

Custom developments Pegase

Custom Developments b Pegass

Pegire-Aquipele
Ulisge

TED

Knowledge_snd_Beharion
ral_chang:

Capacity_building_c
mpowering and_lifes
byle_practices

Joint training sehemes

Joint training schemes : modelling tools for water resourcs
management

Academic partners

Fegire - AGF - Uliege; TED

Various topice

FENICE project
propossl [Interreg A-

EMR call post-flaoding,
i process of evaluation]

Governanes_ond_lnstituti
anal

Coordination_coopsr
ation_and_networks

Crozs-border allisnces

Faciitating crosz-bordsr river basin alliances in the Thres-Countrics
Park [on sub-bagin levelt Meuse bributarics From BE, DE, ML), may
include water nd climate ambaszadars team

Euregis Meuze-
Rhine [EMF)

Three-Countrics Park [3LP) partners
and stakcholder organisations

Flaods

Description of the project
(max 250 words)

FENICE project
propocal (zox abovs)

Mature_Based_Solutions

Bluc_options

Small saurce ecosystem restoration

Small source aren scospstem ractoration in the Eursgio Meuze-
Rhin [on sab-basin levell Meuse tributariss from BE, OE, ML)

Haturs # landscape
organis

Eurzgic Meucs-Fi
losal comman

. 3LF partnars,
= and land onerz

Freshwater ccosystems

WML provides the people in the Province of (Dutch) Limburg with fresh drinking water. The Meuse is an
important water source for WML (25%). During long dry spells / low flows it often occurs that WML can

not abstract water from the Meuse, due to high pollution rates_ Climate change results into more frequent
and longer periods of no abstraction. To overcome this obstacle, WML makes use of a water basin where
water can be stored for a couple of weeks. However, in the past 5 years we have observed that the storage
capacity may not always be sufficient. Therefore ancther basin is needed, with a storage capacity of at
least 6 milion m3. The basin can be dug (cost neutrall) by extractors that sell the resources [sand, gravel)
But before the basin can be dug, first a feasibility study needs to be done. Thereafter a thorough

hydrological study needs to be carried out

3LP Farum on dlimats
recilient lindssapes
(2021)3 follow-up

Mature_Bazed_Solutions

Green_options

Klimagraften

TS TSt T
Farming reinvented: for hndseaps wize waker retention, biodiversity
and zustainable biemasz management in the Three-Countries Parkd

™
actions graups,
farmerz'

Euregic Meuze-Rhine, 3LP partners,
local commaniticz snd land owncrs

Landseape legacy and
<ulbural valuez

Goal targeted, expected
change

Main goal: enlarging the water storage capacity for the drinking water company, in order to overcome long
dry spells when the Meuse water is polluted and intake of water from the river is not possible. Second
goal: the construction of an extra water basin has a positive effect on the ground water table; this

the drought impact.

project (2018) > Follow-

Mature_Bused_Solutions

Green_sptions

Wethind and short rotation plantationz

Conztructed wetlinds and short rotation plantations for combincd
wraker retention, wasteswater treatmentd <ffluent polishing nd
suztainable biomazz management in the Thres-Countricz Park/EMA

actions graups,
farmers'

Euregie Meuse-Rhine, 3LP partners,
local commanities and land awners

Aquatic pollutions

Resources used

The digging of the basin can be done by contractors who can sell the resources (sand and gravel) for the
building industry. At neutral costs! But we first need to do a feasibility study and hydrological research

Bluc-green Star project
Bropacal [LIFE, reiected,

Mature_Bazed_Solutions

Green_sptianz

Elue-aresn Star

Eluc-green Star” - Enhancivg water % requition scozpatem
2ervices and connectivity through erozs-border grecn
infracstructure slona 8 stor-shaped corridors in the MR

Euregic-euss
Rhine snd 3LF

water-, nature and landzespe
arasniations and other ctakshelder

Landseape legacy and

Main mesures excecuted

This action concerns the preparation work for the digging a large water reservoir along the Meuse river to
create extra water storage capacity

Timeline {duration,
schedule)

Phase 1: feasibility study, stakeholder involvement ; Phase 2: hydrological research and design

Public and target territory

This action is targetting the public water supply, but is also beneficial to nature development and to
farmers as it reduces the drought impact in the vicinity of the basin

Results (quantitative)
expected

1] Outcome of the feasibility study. 2] Stakeholder invelvement. 3] Outcome of the hydrological research.
4) Political goodwill to start the execution of the project

Indicators of success

The concept of cost-neutral excavation by contractors for public goals (in this case the drinking water
supply) has already proven itself in the 'Common Meuse'. The concept of a water buffer is also known and
well functioning, except that we need a larger volume of stored water as climate has changed and dry
spells oceur more often and for longer duration

Link with EU and national
Iegislation

notapplicable for the faasibility study, stakeholder involvement and hydrological study?

Estimated cost

75.000 Euro (25.000 for the feasib

Potential co-funders

ity study and 50.000 for the hydrological research)
2

Estimating the probability
of the action being carried
out

80%




Appendix 1

Table 1: List of interviews conducted to build the catalogue of adaptation actions.

Name Organization

Bas de Boer
Noud Kuijpers

Anja Bruell
Edward van Keer

Bert Hidding
David Kroekenstoel
Mirjam van Roode

Christof Homann

Lionel Gresse

Jean-Noél Pansera
Pol Magermans
Francois Paulus

Marina Pitrel

Iris Adriaansen
Lucie Ambroise

Florian Vannienwehhove

Water board Aa en Maas
Programmabureau Maasregio

Euregio Meuse-Rhine

Departement Mobiliteit & Openbare
Werken

Rijkswaterstaat
Rijkswaterstaat
Waterleiding Maatschappij Limburg
Wasserverband Eifel-Rur
Région Grand Est
International Meuse Commission
University of Liege
Service Public Wallonie
Agence de I'eau Rhin Meuse
Water board Brabantse Delta
EPAMA
EPAMA

The Netherlands
The Netherlands
Transnational
Belgium
The Netherlands
The Netherlands
The Netherlands
Germany
France
Transnational
Belgium
Belgium
France
The Netherlands
France

France



