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Wetlands are diverse and range across a wide range of landscape
units.

Floodplains are a prominent and complex element of the
European wetland resource forming just part of the river marginal
wetland environment.

Floodplain wetlands demonstrate key classical features of wetland
ecosystems

- interface between terrestrial and aquatic surface and
groundwater

- high vulnerability to change/alteration

- have been subjected to massive historical losses

Biodiversity perspective — Species (genetic)
Ecosystem (habitats/assemblages
Functional (ecosystem services)
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Natural riverine systems
— Dynamic
Productive
Diverse
Connecting
Transforming

Benefits provided include:
— Water
Food
Energy
Transport
Ecosystem Services

Human exploitation
— Sectoral

Agriculture + Industry + Urbanisation = Degradation
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Dynamic systems
— Continually evolving
— Variable hydrology, water quality, morphology and ecology
— Variable timescales of change (16— 1*4 years)
Connectivity between channel and floodplain
— Controls ecological integrity
— Affects both in-channel and floodplain communities
— Long distance linkages
Terrestrial-hydrological boundary interactions
— Nutrient, sediment and organic matter fluxes
— Flooding regimes
— Fish and other organisms
Often highly productive
— Fertile soils
May be naturally unproductive
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=Interface: terrestrial — aquatic
surface — groundwater

=Extreme vulnerability

=sMassive historical losses
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Dynamism of fluvial hydrosystems has resulted in their
degradation because it threatens the stability required for
exploitation
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Causes
Climate change
Land use change

Floodplain loss/degradation

Floodplain restoration/natural flooding
Best management practices

Integrated catchment management

~
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Despite increased flood prevention
schemes, the occurrence of damaging
floods is also increasing, e.g. Elbe, August
2002.

The cost of floods

Cost of damage estimated at
hundreds of billions of Euros
over last decade

~
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Charles River, Massachusetts

1983 decision to protect wetlands for flood control
1970’s study

Increase in flood damage $3 million /year if wetlands destroyed

Increase in flood damage $17 million /year if all wetlands
removed

Wetlands flood control function least expensive option

~
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Species (genetic)

Ecosystem (habitats/assemblages)

Functional (ecosystem services)

A~
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Public support

Scientific Understanding

Translation of the evidence base

Dealing with trade-offs

Institutional response and coherence ~
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Embraced by Convention on Biological Diversity (CBD)

Considers ecological, economical and social considerations within
a single framework

It recognises that humans, with their cultural diversity, are an
integral component of ecosystems.

Emphasis on broad based, integrated and flexible methodologies

Involves a wide range of stakeholders at different scales of
application
Directly applicable to the management of catchments

~
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Economic Social well-

Prosperity o being
sharing

Integrated
appro ,'3”

Conserving
Sustainable use iodi

Environmental
sustainability




Economic . Social well
Prosperity ‘ . being
5. E int toral .
nsufe intersectora 3. Use adaptive

cooperdtion .
@ management practices
=~ Conserving

biodiVessity 4. anageme
appropriate scale and
decentralisation
Environmental
sustainability
1. Focus on functional
relationships and
processes within
ecosystems

Classical natural resource approaches as sole tool may:

Lack recognition of importance of ecosystem
functioning and services.

Ignore site interlinkage.

Ignore interlinkage of nature & society

Lack of stakeholder participation in
management of ecosystem

Inappropriate division of costs & benefits

Sectoral interests not integrated

A~
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* Rapid acceleration
» Often Fragmented
« Insufficient linkages to policy

* Inadequate translation for
public/decision- makers

Need for integrated knowledge
in usable forms

&
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ECONOMIC REALM ECOLOGICAL REALM

Economic P j Natural

Social Development 2 4 i’ . Processes

Political . & Functions

Legislation : -.Cycles




River continuum concept Floodpulse concept Nutrient
spiralling

e Viegetaticn regeneration

Flandplain desiceation
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Function Environmental Societal significance
significance

Flood control Description Reduces flooding downstream

Groundwater Infiltration to Natural flooding allows Water supply
recharge groundwater detention of floodwater

Maintenance of Removal of Maintains good water Good water quality, supports
water quality pollutants from quality other natural resources
runoff

Habitat for flora Supports important Maintains biodiversity Natural resources e.g. food,
and fauna and/or rare habitats timber

Sustainable Hunting, fishing, Maintains natural Source of income
tourism and boating, walking, functioning
recreation birdwatching

Support for Low intensity Maintains natural Food supply, source of income
sustainable agriculture does not  functioning
agriculture affect other functions

A~
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Average annual global value of selected ecosystem services

m gas regulation

cropland
grass/rangelands
Forest temperate/boreal 8 @ disturbance
Forest tropical regulation

Ewater supply

tidal marsh/mangroves Bwaste
shelf treatment

coral reefs i} habitat/refugia
seagrass/algae beds
estuaries

OpEn OCBan & food

production

10000 15000 20000
1994 USS ha' a”

The source of ecosystem services

Structure
Processes
Geomorphology Physical
Hydrology Chemical

Soils s "
Spacies Interactions Biological

Wetland Functions
Hydrological functions
Biogeochemical functions
Ecological functions

Ecosystem Services
Supporting Provisioning Regulating Cultural

Food Climate
Nutr, cycling Fodder Floods Aesthetics
1° production § Fresh water Storms Religion
2° production Wood Diseases Education
Soil-building Fibre Water Recreation
Fuel Toxins Tourism
Genes Pollution

A~
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Provisioning services Cultural services
well-being, religion

Food fish, game, fruit, grain etc. Spiritual

Fresh water  storage, retention, provision Recreation  tourism, activities

Fibre and fuel timber, fuel, peat, aggregates Aesthetic  appreciation

Biochemicals materials from living things Education  opportunities

Genetic medicine, resistance to
materials pathogens, ornaments

Regulating services

Supporting services Climate GHGs, temp., rain, CO,.

Biodiversity 1 Hydrology recharge, discharge, storage

Soil formation  retention, accumulation . .
Pollution retention, removal, recovery

Nutrient cycling storage, processing Erosion protection, retention

Pollination habitat & support e e e S

Adapted from Millennium Ecosystem Assessment 2005

Constituents of well-being
Eco system services

Security
* personal safety
Provisioning e resource access
o food \ » from disasters
o fresh water
 wood and fibre Basic for life

o i « livelihoods
o ! e nutrition !
Supporting Regulating E- shelter :: Freedom of_choice
o nutrient cycling  iie climate d N gnd afctlon
 soil formation i1 e floods - 0 ® satlsfactlgn and
o primary il o disease d i opportunity for
production i e clean water 1 o strength : achievement
i 1 o feeling well

Cultural | » clean air
 Aesthetic i o clean water

 spiritual
e education
 recreation

Social
social cohesion
mutual respect
Biodiversity ability to help

i Thicker line = Intensity of linkage i Darker line = Increasing potential
etween ES and human well-being ; | for socio-economic mediation




Assist in societal priority-setting
Establish ‘real’ values

Enable ‘appropriate’ balances
Support sustainable development
Guide management

Aid public understanding
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Inappropriate use of floodplains driven by

— Population growth

— Economic development
Lack of scientific understanding

— Poor understanding of floodplain functioning

— Poor knowledge of impacts of proximal and distal actions
Inadequate link between science and policy

— Policy does not reflect scientific research
Inappropriate management structures

— Inefficient decision making systems
Competing/conflicting stakeholder interests
Limited political will

— Governments reluctant to tackle sustainability issues

~
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CATCHMENT COUNTRY GLOBAL
Flood risk reduction Water resources Biodiversity
Fisheries Sustainability Poverty
alleviation

Wildlife Carbon capture Conflict
reduction

Amenity, culture Human well-being Adaptation to
heritage global change
Quality of life

Stakeholder Politically International
defined defined agreements

~
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Wowmronzres

[ mosratee

[ stco it oses

* Incongruity between
science and policy

» Imperfect guidance
— e.g. buffer zones




&~ —

Intrinsic Support to other
Values (eco)systems

—

&g é e.g. Pallution

rare/endemic Control
species ontro

Low denitrification

ﬁ High denitrification
NO;-
pollution ﬁ
ﬁ N0 +N, ﬁ
emissions

N,O + N,
emissions NO,

" pollution

Factors decreasing denitrification: Factors increasing denitrification:
acidity temperature
oG soil moisture
nitrate

These factors also affect the N,O / N, ratio

(the end products of denitrification)

A~
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FROM TO

Preservation Adaptive Management
Sectoral Integrated

Scientific Multifaceted Knowledge
Environmental People and Environment
Top Down Both Directions

National Appropriate Level
Conservationist All Stakeholders

Nature Social and Environmental well-being

A~
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. Good status for all Prevent deterioration in
Environmental Europe’s surface and status of all community

objectives ground water by 2015 waters

Integrated River Basin
Key approach Management (IRBM)

Improved
ecological Mitigation of Improved
. quality of Biodiversity P Reduction of the effects of efficiency and
Benefits fresh and gains SL;S(altnablmy water pollution flood and effectiveness
coastal water ofwateruse drought of water policy
ecosystems

Improved

" . Identify key Eslab_lish_and
semekey oasin D e e
methods (RBDs manageme

Design
programmes of
o measures and
nt issues monitoring develop IRBMs

networks

Practical Suppl
H H Basic measures MEETEETY
implementation measures




Produce integrated strategies and actions for
ecosystems, eg basins, mountains, coasts

Focus on functional relationships

Assess natural resource capacity

Use scientific knowledge

Develop monitoring and review mechanisms
Raise awareness and build capacity

A~
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EA WFD

Societal choice, consider all information Public consultation
Economic context Economic analysis
Structure and functioning Ecological quality

Appropriate scale effects on other River basin
ecosystems

Change inevitable long-term Review planning

Involve all relevant sectors Best practice by sector, issue and joined-
up action

Manage within functional limits Derogations

Management at lowest appropriate level Appropriate administrative arrangements

A~
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Highly flexible organisational methodology
Adaptable to a wide range of situations and challenges

‘Problemshed’ oriented — ensures entire sphere of
influence of management included

Links evidence-based science with societal priorities

Maximises ownership of issues

~
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The Functional Analysis Procedures

Wetland ecosystems — extremely diverse, thus not all perform same functions and
to the same degree.

Procedures/methods are needed to:
- predict the likelihood of functioning for a particular wetland
- assess the magnitude of functioning for a particular wetland

- assess to what extent a function may provide goods and/or services
(economic value)

- evaluate the extent that functioning may be impacted on (management
scenarios).

Requirements for a wetland evaluation methodology:
- To aid appropriate decision-making
- Legislation implementation
- Wetland-functioning protection
- Rapid, user-friendly assessment (detailed evaluation —

__time-consuming/resource_intensive) &
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Wetland in valley bottom lacking
floodplain development, can be

Wetland developed in zone of at-filled.

strong groundwater seepage
adjacent to floodplain.

Floodplain of flashy river system can experience short
periods of inundation from over-bank flooding.

-
& LAND USE AND MANAGEMENT

RECORDING SHEET 1

Fen and wet grassland on soils of low permeability on

A~

gently-sloping interfluves running down to stream
headwaters.
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Ploughing Frequency in A4
Ploughing Frequency in HGML
Plaughing Frequeney in CA
Foreshy Frequency in A4

1C351a
1C351b

RS ENTRIES

] [FELD-CODE] DATA

narg fettiser A4
Inorg. fertiser HGMU
Compasiion of Ferisrin A4
Camposition o Fetiser in HGML
Rate of N Applied A4
Rete of P Applied A4
Rate of N Applied HGMU
Rate of P &pplizd HGHLI

Org. Fert, Spray. A4

Org. Fert, Spray. HGMU

Oig. I, A4

Oig Inj. HGMU

Org. Ind. A4

Org. Ind. HGMU
Lime App. 4

Lime App. HGML
Irarg Fertliser C&
Comp. Fertil. CA&

Org. Spray. CA

Org. I, CA

Org. Ind. CA&
Lime App. G4

Burring Frequency in A4
Buining Frequency inHEML
Hanvesting Frequency in 64,
Harvesting Frequencyin HGML
Harvesting Practices A4
Harvesting Practices HGMU
Harvesting Time and Freq, A4
Harvesting Tine and Freq, HGMU

Recording sheet 1.
Land use and
management

Erties are case-sensiive: please kep lo the
fomat indcated inthe yelow tolip,

Forestiy Frequency in HGMU

103241

Livestack Densiy n A4
Livestock Diensiy i HGHU

Production in A%

Production in HEMLU

Feed in Rest/Sleep area A4

Feed in Rest/Sleep area HEMU

Livestock Densityin C4
Large Bird Poplation in 44 [1

Large Bird Papulation in HGMLU

Bird Population Diensity in A4

BirdPapuiaton Densly n HEMLI

Suface Drainage in 4.

Surface Diainage Witin CA

Subsuface Diainage in A4

Sub-surface Drainage in HEMLU

Subrsurface Drainage Within C4

Peat Cuting and Extraction in A4

Pzt Cutting and Extraction in HGMU

Peat Cutt inCA

Miing and Extraction Within A4

Mining and Extaction within HGMU

Mining and Extraction Within CA

Frequency of Inorg. Wasta Appl. In 44

Frequency of Inorg. Wasle Appl. In HGMU

Freqency of Inorg. Waste Appl. In CA

Construction Wk in A

Canstruction Wark in HGMU

Constructionwork in CA,

Extent o Hunting, Shoating, Fisking n 42

438
1C3-4-30

Evtent of Recreation A4 (10151

HGML: ,1_

~C
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Data Management Menu NEXT ‘ Previous |




The outcomes display Functional . ment of Wetlands
page.
From here, a choice

of output type can be
made.
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Screen showing the — EEE
scores (0-1) assigned

for each function Summing Processes to Functions

A8 Nnma: Damo HGMLU nma; Dama_Ab

o8
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= Feosystam Services

Screen showing the
assessment of
provision of
ecosystem services

by the HGMU.

Provision of Ecosystem Servic

Damo

‘Water purificaion P

‘Sadiment

Trace Elements
poc

Flood Risk Reduction
Water Resources
Climate change
Biodiversity

Food Web Support

e oo
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Indicators,

controlling variables
(e.g. Nutrient input, soil pH,
soil carbon, flow velocity,
annual precipitation)

Simulation

Data modelling

(spatial/non spatial)

Assessment
map

WEDSS

OUTPUT




Category

Water
Quality

Climate
change

Biodiversity
and biomass

Criteria

WQ-N

WQ-P
WQ-Sediment
WQ-Trace Elements
WQ-DOC

Carbon retention

Greenhouse gas
emissions

Habitat diversity

Sp. diversity — flora
Sp. diversity — fauna
Biomass

Category

Water
Quantity

Heritage

Socio-
economic

Criteria

Flood risk reduction

Groundwater
maintenance

Base flow support
Water supply

Cultural heritage
Landscape

Pres. of arch. remains
Pres. of paleo-env

Agriculture
Natural Harvest
Forestry
Shipping
Residential
Recreation
Tourism

A~
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Wetland functions
and processes

Indicators,

controlling variables
(e.g. Nutrient input, soil pH,
soil carbon, flow velocity,
annual precipitation)

Data
(spatial/non spatial)

WEDSS

Knowledge
base

Simulation
modelling

OUTPUT

A
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1 onan
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I 1 (True)

Narthern Transect
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:
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SpecFauna_Score
I 0.364000
[710.364001 - 0,456000
[710.456001 - 0.507000
[ 0.507001 - 0.593000
I 0.593001 - 0659000

A~
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I amarmanagement2 - ArcMap - ArcYiew

File | Edit Wiew Insert Selection Tools Window Help

INew [rata Frame 6 d IAnaIysisB - Priciity W alue - wetland

Ef|

|
EErEEE T 7 22| & w2 |
|
|
|

11
Displayl Source  EMDS I

x|
Cantributiorss in P4 Model wetland for Feature :l
2

Cantributions of [Level 2] to Festoration

Priority

Wluality 015
W uantity 010
Climate Change  0.01

Biodiversity and Bio 0.13

Tatal Priarity

QRAELOOEP TN O MG |
Fricaity Anabst Model | Festres DD | COF Py ane [P
EMDS * g & H W ‘ = 2 @| 2 | R vetiond OUTDRF  F\wedesdouspeadwindssblodeis\ b 1
’ By E b spead s\ Modei T s 4
- | r | -~ ‘ Task: [Create Hew Feature ¥ ‘ Tiarget: Bue Evmeditoupesdwedsibodeli W )
(T ‘ JJ I J g I B e E ddesnespendhnd s\ bodel\ T/ 4
x Bk (R k 5
B Results d i | 3
Truth Values
Influence Values LI Heatsy I by
Tables
B Priority Analyst Models
wetland
wian
wap
wigzed
flociFi K3 viorhy Analyst - [Anahystst: metiand] SCesteibxkion ol x)
arounds f L2 L e B L
I Ld Conftributions to Criterion [Goal] from [Level 2]

F =0

EMART Fnos)

(=

Contsbutions
Taget Crtwiions [L1; ool

|
0t fack et > eten o ENDS.
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-
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Wgn_3Care
I 0.040000
[ 0.040001 - 0224000
[7]0.224001 - 0,322000
I 0.322001 - 0.420000
I 0.420001 - 0545000
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*Groundwater recharge/discharge

*Protection surface water quality

*Maintenance of biodiversity

*Amenity values

*Restoration potential

*Cost-effectiveness of programme of measures (WFD)
*Suitability of conditions for archaeological preservation

~
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Tamar: diffuse pollution

Catchment-scale Define problem Bjerkreim: acidification

assessment of Dinkel: flooding
vulnerability to CC

. Tamar: fertiliser reduction,
Define measures stocking density, landuse change,
wetland restoration

Tamar: nitrate concentration,
measure costs, wetland area,
hydrology

Define criteria

Tamar: climate change, business as
usual, moderate action, deep green
13 scenarios in total

Define scenarios

Generic tools,
models,
databases
from Euro-
limpacs

Site specific
tools and
models being
applied at
Euro-limpacs

sites k
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