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I[dentification/classification of ES: previous

MILLENNIUM ECOSYSTEM ASSESSMENT

Home @ About  Reports

Full Reports

The Working Group
assessment reports
are between
500-800 pages in
length, with a
volume of
summaries of about
120 printed pages.
£ Learn more

B Current States & Trends

£l Scenarios

& Policy Responses

£l Multiscale Assessments

Newsroom & Resources

Contacts

Synthesis Reports

Sitemap

Guide to the Millennium Assessment Reports

The first set of
assessment reports
consists of an overall
synthesis and 5 others
that interpret the MA
findings for specific
audiences.

E Learn more

B Overall synthesis

B Biodiversity
B Desertification

B Business & Industry

(3]
ed

Wetlands and Water

[ [ e PN

cornerstone Initiatives

About the Millennium
Assessment

The Millennium Ecosystem Assessment assessed the
consequences of ecosystem change for human well-
being. From 2001 to 2005, the MA involved the work of
more than 1,360 experts worldwide. Their findings
provide a state-of-the-art scientific appraisal of the
condition and trends in the world’s ecosystems and the
services they provide, as well as the scientific basis for
action to conserve and use them sustainably.

E Read More
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Identification/classification of ES: previous

cornerstone initiatives

The Economics
‘ of Ecosystems
6 0 & Biodiversity

HOME ABOUT -~ AREAS OF WORK ~

PUBLICATIONS -

RESOURCES -~

nm E (1] search the site O\

blog | partners | useful links | contactus |

NEWS -

TEEB > AREAS OF WORK > Biome Studies > Water & Wetlands

Water & Wetlands

About
| The “nexus” between water, food and energy has been recognized as one of the most fundamental
relationships and challenges for society. Wetlands are a fundamental part of local and global water cycles
. and are at the heart of this nexus, providing numerous ecosystem services to humankind.

i, %Y

Nonetheless, wetlands continue to be degraded or lost and, in many cases, policies and decisions do not

AREAS OF WORK

« TEEB Country Studies

« Agriculture & Food

» Natural Capital Accounting
« TEEB for Business

¢ Oceans & Coasts

* Water & Wetlands

« TEEB Arctic

Related Resources Il

« Briefing Note: Natural Capital
Accounting and Water Quality:
Commitments, Benefits, Needs
and Progress

* Summarized extracts from the
report

« Video on TEEB for Water and
Wetlands
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cornerstone initiatives

ENVIRONMENT

European
Commission

European Commission > Environment > Nature and biodiversity > Data & Publications

Home About us Policies Funding Legal compliance News & outreach

Nature and biodiversity Mapping and Assessment of Ecosystems and
| their Services - MAES

Nature and biodiversity law

Species protection

In a nutshell

Natura 2000 The Biodiversity Strategy outlines a number of targets and precise actions to stop biodiversity loss. By mapping out and

. : assessing the state of ecosystems and their services, we can help inform the policy decisions affecting the environment.
Green infrastructure

Knowledge and data

In practice

The Biodiversity Strateqgy called on Member States to map and assess the state of ecosystems and their services in their
national territory by 2014, with the assistance of the European Commission. They must also assess the economic value of
such services, and promote the integration of these values into accounting and reporting systems at EU and national level

by 2020 (see Target 2, Action 5).
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Identification/classification of ES: previous
cornerstone initiatives

| M
European Environment Agency ';}_)

Home Structure of CICES Supporting Services & Functions Read-across to MA and TEEB Applications of CICES Resources Contacts

Welcome to the CICES Website, 2016

News

The report of the 2016 Survey of people’s experience of using CICES V4.3 is now
available for download:

Report on 2016 Survey Results 19072016

Over 200 people provided information, and their views will be a valuable input for
the further development of CICES.
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Several ongoing projects
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Different target
groups

Qualitative
explanations
of links

Quantitative
assessments
or predictions
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ansa-Ultima Ora — Qe @ur @i

™ Cronaca Politica Economia Regioni+ Mondo Cultura Tecnologia Sport FOTO VIDEO Tutte le sezioni +

ULTIMA ORA Ambiente + ANSA ViaggiArt « Eccellenze « Industry 4.0 « Legalita - Lifestyle - Mare « Motori + Salute + Scienza + Sisma + Terra&Gusto

ANSA tima Ora » Salvini, danni da ambientalismo salotto

Salvml danni da ambientalismo salotto

Annunciato Consiglio dei ministri su calamita

VIDEO ANSA

Redazione ANSA
9 BELLUNO

04 novembre 2018
12:35

NEWS

H o Suggerisci

© Facevoox
QO Twitter
@ Google+
© Ati
00
®- e £ N @&
Qs

B (ANSA) - BELLUNO, 4 NOV - "Troppi anni di incuria e malinteso

MALTEMPO, SINDACO CASTELDACCIA: "AVEND
LE RISORSE, GLI IMMOBILI SARANNO DEMOLIT

- Maltempo in Calabria,
torrente Fegato in piena

- ANSAtg delle 15

The Italian deputy Prime Minister few days ago: rivers
have to be dredged !
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Leibniz-lnstit/uteqf\/

Freshwater Ecology
and Inland Fisheries

Ecosystem services

ES concept: "direct and indirect contribution made by ecosystems
to human welfare” (TEEB 2015)

Cascade model

(Haines and
Potschin, 2010)

Service (flows)
(e.g. flood
protection, or
harvestable
products)

Benefits (values)
(e-g. willingness to pay
_for woodland

Landscape structure or
process
(e.g. woodland habitat 7
or net primary
productivity) - -
Functions
(capacities)
(e.g. slow passage
of water, or
A biomass)
Limit pressure via
policy action?
L
¥ Pressures
—_—
‘Intermediate products’

‘Final products’
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Management actions and corresponding alteration

Management action Corresponding alteration
Sediment recharge / restoration of Gravel extraction
sediment continuity

Channel widening Channelization

Check dam removal Check dam construction

Creation of macroforms Removal of river macroforms,
homogenize river sections

Dam removal Dam construction

Deculverting Culverting

Ensuring ecological flow Water abstraction

Reintroduction of large woody debris Removal of large woody debris

Remeandering Straightening

Removal of bank protection Bank protection construction

Floodplain  reconnection (removal, Levees construction
retreat of levees)

Replanting of in-channel and riparian Removal of in-channel and riparian
vegetation vegetation
Weir removal Weir construction
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Weir
removal

Sediment
recharge/
restoration
of
sediment
continuity

Removal
of bank
protection

Removal/
retreat of
levees
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CARES
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Cultivated crops

Surface water for
drinking/non drinking uses

Groundwater for
drinking/non drinking uses
Retention of nutrients

Reduction of GHG

Flood risk mitigation

Drought risk mitigation

Habitat related services

Regulating T

Education/science

Aesthetics of landscape

Water related activities

Natural and cultural
heritage

Sediments (for
construction)

Hydropower

Ecological status
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Weir
removal

Sediment
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of
sediment
continuity

Removal
of bank
protection
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sediment continuity

hydraulics

vertical connectivity

lateral connectivity
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Surface water for
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Groundwater for
drinking/non drinking uses
Retention of nutrients

Reduction of GHG

Flood risk mitigation

Drought risk mitigation
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Regulating T
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Aesthetics of landscape

Water related activities
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construction)
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Ecological status
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Al pi ne Space cl-klxgs Surface water for

drinking/non drinking uses
Groundwater for

ve rtical connectivity drinking/non drinking uses

‘ Retention of nutrients

‘ Reduction of GHG

A
Sediment ‘ Flood risk mitigation
recharge/
restoration ; ] . N
of v cal cycllng . Drought risk mitigation
sediment
continuity

‘ Habitat related services

‘ Regulating T
' Education/science

‘ Aesthetics of landscape

‘ Water related activities

Natural and cultural
heritage

riparian vegetation

Sediments (for
construction)

lateral connectivity Hydropower

Ecological status
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Sediment
recharge/
restoration
of
sediment

continuity
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vertical connectivity

lateral connectivity

O Cultivated crops

Surface water for
drinking/non drinking uses

Groundwater for
drinking/non drinking uses
Retention of nutrients

Reduction of GHG

Flood risk mitigation

Drought risk mitigation

Habitat related services

Regulating T
Education/science
Aesthetics of landscape

Water related activities

Natural and cultural
heritage

Sediments (for
construction)

O Hydropower

Ecological status
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Alpine Space cl-klxgs O Surface water for

drinking/non drinking uses

Groundwater for

ve rtical connectivitv drinking/non drinking uses

N Retention of nutrients
. . ysical habitat
sediment continu : Reduction of GHG
\ Flood risk mitigation
‘

Drought risk mitigation

Habitat related services

Regulating T

Education/science

Aesthetics of landscape
Water related activities

Floodplain
reconnection:
removal/
retreat of
levees

Natural and cultural
heritage

Sediments (for
construction)

O Hydropower

lateral connectivity

Ecological status
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Alpine Space cl-klxgs O Surface water for

drinking/non drinking uses

Groundwater for

ve rtical connectivitv drinking/non drinking uses

Retention of nutrients

Reduction of GHG

Flood risk mitigation

Drought risk mitigation

Habitat related services

Regulating T

Education/science

Aesthetics of landscape

Water related activities

Natural and cultural
heritage

Sediments (for
Removal construction)

Oftbatn_k lateral connectivity O Hydropower
protection

Ecological status
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Surface water for
drinking/non drinking uses
Groundwater for
drinking/non drinking uses

vertical connectivity

Retention of nutrients

sediment continuity Reduction of GHG

Sediment
recharge/

restoration
of morpholog

Flood risk mitigation

\

\ El cycling

Drought risk mitigation

B
B>

sediment
continuity

Habitat related services

Regulating T
Education/science
Aesthetics of landscape

Water related activities

Natural and cultural

hydraulics heritage

Sediments (for
construction)

lateral connectivity

Hydropower

Ecological status
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Sediment
recharge/
restoration

of
sediment
continuity

Description of the restoration measure

* Mechanical reintroduction of sediments downstream  more info

* Bedload reservoir management (flushing/outlets opening in connections to
Q thresholds) more info

* Sediment bypasses more info

Links to case studies:

1) Buech

Results of
monitoring +

evaluation

2) Avisio...

21 November 2017
Webinar series ‘Restoring river continuity:
methods and open challenges’

Link to e-seminars

Wetlands International - European Association and the Italian

tackling the action

Center for River Restoration invite you to join a series of
webinars explaining methods and challenges of [...]
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Description of the restoration measure

Removal of levees may be performed either without removal of
bank protection, or in parallel with the removal of bank protection.
In case bank protection remains, the effect of the removal of
levees consists in the re-establishment of the (hydraulic) lateral
connectivity between the river and the floodplain, thus increasing

flooding frequency of the floodplain...

Links to case studies:
To know more

1) Orblgo

Benefits of European river
restoration schemes

An analyan Of 13 Case studied simning 1o Integrate imorovement
of ecological conditions and flood rivk mitigation

Removal/
retreat of
levees
== O CRe

"'
: 1 &'
’ Q] Lol
Y o ‘
Figure 4. River bank protections were also removed along the river: on the left, the situation before the project; on the right,
the river is reconnected to its floodplain (source: Duero River Basin Authority — Confederacion Hidrogrdfica del Duero, CHD)

2) ...




g n te I’" reg (‘f’/) O Cultivated crops

EURDPEAN UNION

Al pi ne Space cl-klxé’s Surface water for
drinking/non drinking uses

Groundwater for
vertical Connectivity drinking/non drinking uses

Weir

‘ Retention of nutrients
removal

‘ Reduction of GHG

‘ Flood risk mitigation

\ical CyC| i@rought risk mi@

‘ Habitat related services
‘ Regulating T
ommunities ‘ Education/science

‘ Aesthetics of landscape

Sediment
recharge/
restoration
of
sediment
continuity

Removal
of bank
protection

‘ Water related activities

Removal/
retreat of
levees

Natural and cultural
heritage

Sediments (for
construction)

lateral connectivity

Hydropower

® 00O

Ecological status
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Description of the ES

Resilience to drought / mitigation of drought
effects on river ecosystems by e.q. inflow from

floodplain aquifers...

literature

Ll

Drought risk
management

\

P s o e e ma——

A modern definition of drought

The traditional classification of drought types has evolved

primarily from the meteorological and hydrological sciences

(meteorological and hydrological droughts) to reflecting

agricultural and socio-economic impacts. Today, a myriad of

drought types exist with few accepted definitions. This book

proposes definitions that more explicitly distinguish different

aspects of the ‘hazard’ (Figure D)

> A meteorological drought (hazard) is defined here as: a
temporary, negative and severe deviation from the average
precipitation values for a significant period of time across a
river basin or region

> A blue-water drought (hazard) is defined here as: an
unusual and significant deficiency of groundwater, stream
flow, or lake storage

> A green-water drought (hazard) is defined here as: an
unusual and significant deficiency in water stored in or on
top of the soll or vegetation

> Drought risk is defined here as: an emergent property of
the human and natural system, reflecting the interaction
between climate (meteorological drought), the hydrological
response of the basin (blue-water drought and green-water
drought) and the vulnerability of the people, ecosystems
and economies exposed to it. Drought risk reflects two
components: the chance that a drought hazard will occur

and the magnitude of the associated impacts!

Possible assessment indicators
* vyearly volume of water infiltrated in the

aquifer

* floodplain average groundwater level ?

habitat

Q00 OO0

Cultivated crops

Surface water for
drinking/non drinking uses

Groundwater for
drinking/non drinking uses
Retention of nutrients

Reduction of GHG

Flood risk mitigation

)i ical cycli

o

Drought risk mitigation

oti munities

tation

® 0000000 O

Habitat related services

Regulating T
Education/science
Aesthetics of landscape

Water related activities

Natural and cultural
heritage

Sediments (for
construction)

Hydropower

Ecological status
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Alpine Space gk'xgs O Surface water for
drinking/non drinking uses

Groundwater for
vertical connectivitv drinking/non drinking uses

Retention of nutrients
\.\ ysical habitat
) Reduction of GHG

Flood risk mitigation

sediment continuj

Drought risk mitigation

Habitat related services

Regulating T
Education/science
Aesthetics of landscape

0] [) Iy Water related activities
. "”,‘) —N— A

———

SEEEN

hydraulics \\\

oftbatn_k lateral connectivity
protection

Natural and cultural
heritage

Sediments (for
construction)

O Hydropower

Removal

Ecological status
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of bank

protection

Explanation of the connection

Bank protection removal increases lateral connectivity, i.e. bank
erosion and sediment supply to stream channel; the increased
supply subsequently increases sediment transport
downstream...

Useful predictive tools

» River bank erosion model (to predict bank retreat velocities
after removal of bank protection and bed level response);
link to description literature

* Model of self-forming cross section geometry (to predict
width with erodible banks); link to description literature

* Diacronic approaches to estimate needed erodible corridor
width  link to description literature

Useful assessment tools
* Tools for the analysis of channel changes
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. . Source grain size Sediment Flux [kg/yr]
River bar predictor (Crosato e . o
and Mosselman, 2009) e rcorel [l 151e0

5.60E7

3.08E7

1.96E7

1.41E7

9.78E6

7.12E6

5.04E6

3.16E6

0

Diverse morphodynamic models
(e.g. iSed — Tritthart et al., 2011)

Geschiebetransportkapazitit g, [kgs™ m']

m
03

- Sediment connectivity (CASCADE -
09 Schmitt et al., 2016)

Mitlerer Komdurchmesser d, (mm]
. -
250
- EU

450

350

— —
m $00 1000



ﬂ ﬁ té iéﬂ r eg (‘f’/) O Cultivated crops

Al pi ne Space gk’glgs Surface water for

drinking/non drinking uses

Groundwater for
vertical Connectivity drinking/non drinking uses

‘ Retention of nutrients

] o ysical habitat
sediment continuj ‘ Reduction of GHG

‘ Flood risk mitigation

cal Cychng . Drought risk mitigation

‘ Habitat related services

. Regulating T
flow reg ' Education/science

‘ Aesthetics of landscape

communities ‘ Water related activities

Natural and cultural
heritage

Sediments (for

Removal construction)

of bank

lateral connectivity Hydropower

protection

Ecological status
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Alpine Space FiyMo O Surface water for

CARES

drinking/non drinking uses

Groundwater for

Vertical con nectivity drinking/non drinking uses

sediment continui

£

O Retention of nutrients
ysical habitat
O Reduction of GHG

O Flood risk mitigation

Explanation of the connection
Changes in morphological configuration and physical stream channel features
directly and indirectly (through the interaction with water flow) affect the
features that make up physical habitats, at different scales, such as substrate
type and size distribution, water depth, flow velocity, water temperature, etc.
In other terms, changes in morphology determine a change in type and
distribution of hydromorpholgical units, thus of habitats.

Useful assessment and predictive tools

* Comparison of different habitat models
and habitat suitability indicators
link to guidelines literature

€S

e




witerreg | )

Alpine Space e

ISPRA

Eorre g e Pene v
Y smpyebvihon

Manuale tecnico-operativo
per la modellazione e la valutazione
dell’integrita dell’habitat fluviale

154/2017

CASi M R

Computer Aided Simulation Model for Instream Flow and Riparia =

Home Workshops Case Studies | Download Publications | Contact

Applications of the CASIMIiR Model

Meso CASIMIR

N\

Habitat Zones
4
Applications
‘ -
1. Sutabity 2. Accessabilty to 3. Suitabiity CASIMiR Model Concept
Hydromorphology Spawning Grounds Water Quaity

Fish Habitat Simulation 1D/2D

Past habitat models have focused especially on changes to the local scale = Morphodynamic und  Habitat
using short (hundreds of meters) investigation reaches. The development = Modeling

of the Meso CASiIMiR model aims to increase the application of expert

knowledge based habitat modelling to the regional scale. Such meso scale = Minimum Flow Studies

models are required for the evaluation and management of river systems

under the Water Framework Directive, where the smallest watershed = Hydropeaking

management area is set at 200 km2.
>> Meso CASIMIR

Floodplain Vegetation

©20151 Stutigart | last on 03.06.2015
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sediment continuity

Sediment

recharge/
restoration

of morphology
sediment

continuity
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CARES

Planning and Management Tools

SedRace
Aims: <+ Calculation of residence time of replenished sediment in sections

« Time lag between upstream measures and downstream effects

Replenishmht ! iye’r‘- v

¥, 1
T

Y

© Styrian Water Management Authority
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Planning and Management Tools

SedRace
Method of tool development: Derivation of formulae from the field

Ps — 'ng
p (ps —p)gd

V, = 0.96

\_‘A W&)Tﬁ‘ %

Text; color: 0/51/153;
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Planning and Management Tools

BedloadWeb
Aim: Collaborative, pedagogic platform of bedload calculation

Method: Computing the hydraulics, bedload and transported grain size distribution for
given bed surface grain size distribution and flow condition

Contains bedload data from 120 sites for comparison

_ Bedlo

—
T ———

Zﬂ(’/ wirstea

" 4

4

—..'_"

- ——

B La Base de Donnees B Aide
Selectionner une rivier 5 M
Jouer avec les equations
Bagnold Einstein-Brown Engelund
Laboratoire Terrain
o S Meyer-Peter Muller Parker79
3 e g e : Parker90 Recking Rickenmann
Arbucies - ol P e — & Schockiich Smart Jaegg! Van Rijn
7 Wikcok Crowe
Morphologle: Riffle-pool E F
40 valeurs - : [ Options de calculs
Pente=0.0095 m/m " q
D50: 2.2 mm — Rickenmann Tester la sensibilite a:
D84: 20 mm ~ Enston S hoktse h
ngelnd Harsen Smart & Jaegy Largewr (%) S
Largeur: 5.8 m —  Meyer-Peter Muller van Ry
et Wilcock and Crowe
| Reching == Parkeri0 » . » " . "
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Planning and Management Tools

Widest — Width Estimator of Restored Alpine Streams

Aims: < Estimation of space and sediment demand of restoration
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Planning and Management Tools

Chevo — Tool for standardized assessment of channel evolution

earlier water edge
later water edge

left bank accretion

earlier water surface elevation

earlier mean bed level

vlll”lm

earlier
cross-sectiopal area

= = T TATATRTATOTATOTOTOTOTS
oratelelele

702

earlier center line
ater center line

channel migratio

O
RRRRRRRRRRRRRRRRRKKS

earlier channel width

AT AT T AT AT AT T AT T AT T
SN

v e

>
X3
=

earlier water edge
later water edge

right bank erosion
—_—

later water surface elevation

later mean bed level

later crpss-sectional

area

later channel width

Text; color: 0/51/153;
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Planning and Management Tools

Chevo
Displaying all at once: o
. . %%, %
The channel evolution diagram @ﬁ;:%&f@/
2/ of
aggradation °
mm '
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Talvera - Talfer
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MONITORING AND EVALUATION
of case studies

DEM fligth 2 05/10/2017 Drac river
o 101844 m
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MONITORING AND EVALUATION
Typically critical issues

1.
2.

Lack of an explicit identification of the objectives

The main drivers affecting the variables/quality elements to be assessed
and the cause-effect relationships linking them are not explicitly defined,
thus not monitored;

. The range of natural variability of the variables/quality elements to be

monitored is usually unknown and not taken into consideration in the
monitoring plan; monitoring results are often statistically too weak;

The spatial and temporal scales of the processes involved (therefore the
needed spatial and temporal scales of monitoring activities) are often
neglected; this applies both to physical processes and to recovery of
biological communities;

Control sites are often not included in the monitoring scheme.
Monitoring pre-project implementation is often neglected.
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Study site

The Upper Drac is a gravel-bed braided river of the Southern French Alps, draining the southern part of the Ecrins National Park. It is one of the major
alpine tributary to the Isére River. The study reach is located close to St-Bonnet-en-Champsaur at an elevation of 1000 m above sea level. This reach
drains a 340-km? upland catchment with a maximum elevation of 3441 m. The catchment geology is composed of a complex assemblage of crystalline
and sedimentary rocks.

The study reach extends from the Champsaur leisure center to the village of St-Bonnet-en-Champsaur. This 3.7 km reach presents a mean active
channel width of 110 m and a mean channel slope of 0.01 m/m. The channel morphology is an artificial wide and shallow channel with a rectangular
cross-section recreated by the restoration project; it is expected to rapidly transform into a braided channel. The water discharge is monitored since
1972 at the Ricous gauging station, located 14 km upstream from the study reach. The water regime is characterized by a major snowmelt peak during
May and June. The mean daily discharge is 5.46 m*/s, and the 2 and 10 yr daily flood discharges are estimated at 41 and 61 m?/s, respectively.

Cranage area (km’) | 340 |
Location | 44°39'17°N, 66 23°E
Length of the study reach (km) | 37
Active channel width (m) | 110
Channel siope (m/m) | 0.01
Planform morphology Brauded pattemn
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HyMoCARES: presentation of the project (subtitled in French)
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Interreg Alpine Space Project

HyMoCARES

HydroMorphological assessment and management at basin scale for the
Conservation of Alpine Rivers and related Ecosystem Services

Andrea Goltara
(CIRF - Italian Centre for River Restoration)

a.goltara@ocirf.or
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