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Therefore:

Manage for both and (reason)
Using both and bodies (tools)
Within both and (drivers)
For both and (drivers)

Hence we need:
Drivers for management
Tools for management
Endpoints/Outcomes of management



CBD Ecosystem Approach

A strategy for the integrated management (*) of land,
water and living resources that promotes conservation (*)
and sustainable use (*) in an equitable way.

Its application will help to reach a balance of the three
objectives (*) of the Convention.

Based on applying appropriate scientific methodologies
focused on levels of biological organization which
encompass the essential processes, functions and
Interactions among organisms and their environment.

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

www.biodiv.org



Table 1 : .
Croods and services provided by marine biodiversity The Blg Idea

Category Good or service to ensure
Production services | Food provision Ecosystem

Raw materials

Cras and chmate regulation aﬂd ECOﬂOmIC
4 Dhsturbance prevention (flood and storm G
oods &

et

14

Regulation services

protection)
5 Bioremediation of waste SGI’VICES
Cultural services 6 Cultural hentage and 1dentity
T Cogmtive benefits

8 Leisure and recreation
9 Feel good or warm glow (non-use benefits)

Option use value 10 Future unknown and speculative benefits
Orver-archimg support 11 Resihence and resistance (hife support )
SEIVICES 12 Biologmeally mediated habitat

Nutrient cychng

(IECS/UoH)
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The Ecosystem Approach - Unifying Concepts
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ENVIRONMENTAL MASTER FACTORS

water quality (DO, NHs), temperature, river flow, tidal regime, stratification, currents, salini
intertidal area, exposure, turbidity, substratum, physical shape, nutrients, organic produt
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The guild approach to categorizing estuarine fish
assemblages: a global review
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The Estuary & Coast - Harmonising Major European Union
Legislative /Administrative/Policy Drivers

From the Sectoral: To the Holistic:

A Urban Waste-water A Environmental Impact
Treatment Assessment

A Integrated Pollution A Habitats & Species
Prevention & Control A Wild Birds

A Titanium Dioxide A Nitrates

A Shellfish Growing Waters & A Strategic Environmental
Health Assessment

A Shellfish Harvesting A Water Framework

A Bathing Waters A Environmental Liability

A A Integrated Coastal Zone
Dangerous Substances + Management

Daughters _
A Marine Framework

A Freshwater Fishes



WEFD Obligations Groundwater

Surface water objectives objectives
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Protected Area objectives

Other Directives:

Habitats, Urban Waste Water, Bathing Waters,
(Thanks to Peter

Shellfish Waters, Drinking Waters Pollard, SEPA)



Interlinked EU Directives - Habitat needs to

realise conservation goals for fish in estuaries

WFD: Good Ecological Status (good population dynamics,
presence of type species along a salinity gradient,
good seasonal diversity, the presence of
diadromous species)

= ecological groups in estuary should complete their
lifecycle and establish sustainable populations

(cf. MSD - aim to get Good Environmental Status from HW
to 200nm)

HSD: Favourable Conservation Status for identified
habitats (Annex 1) and species (Annex 2)

Therefore need for:

Quantitative objectives and indicators to show when the
goals have been met



Unhealthy systems?

Medical ¢ 7 Environmental i
A Diagnosis > A Assessment 2
A Prognosis > A Prediction

A Treatment — A Remediation/Creation/

A Recovery . Restoration
Prevention A Prevention

(*1 Steevens et al 2001 - Human Ecol. Risk Ass.) ) )
(* 2 using extension of

symptoms for the diagnosis
of ecosystem pathology)

Comparisonof the health of medical and environmental systems
(modified from Elliott & Cutts 2004)




The need for habitat and ecosystem restoration (modified and
expanded from Madgwick & Jones, 2002):.

The need to overcome:

AReductions in habitat and species diversity, and habitat
size and heterogeneity;

AReductions in the population size, dynamics and range
of many species;

AFragmentation of habitats increasing the vulnerability of
remaining isolated pockets to natural or human-induced
environmental changes, especially if fragmentation
prevents the movement of propagules;

AReductions in the ability of naturally functioning
ecosystems to provide economically important goods
and services such as erosion protection, nutrient
reduction, or carbon retention



The need for habitat and ecosystem restoration (modified and
expanded from Madgwick & Jones, 2002):.

To answer:

AWhat is expected of a natural habitat and what are the
natural ecosystem goods and services; can these be
guantified and thus replaced?

AWhat the human uses are for the system and the demands
on it; are these compatible with natural ecological structure
and functioning?

ACan the stressors be stopped, mitigated or compensated:; if
so will the system recover on its own or require some degree
of intervention?

Als the system to be restored to a pristine state or merely fit-
for-purpose?

AAre there some human impacts which are unavoidable?
AWhat are the human impacts against a background of
natural and wider change, such as global climate change?



Ecosystem Recovery and Restoration

The recovery or human-mediated modification of -
these habitats and ecosystems can be divided into
four categories:

A natural recovery from a natural or anthropogenic
change (whether adverse or otherwise);

A anthropogenic Interventions in response to a
degraded or anthropogenically changed
environment;

A anthropogenic responses to a single stressor; and
A habitat enhancement or creation.



What needs restoring? - Habitat Loss:

A Permanent i removal of wetland/land claim/
polderisation (Northern problem?) 1 solved by
creation/restoration

A Temporary i by adverse changes in water

and

sediment quality (e.g. salinity,

temperature, DO, turbidity) (Northern

pro
(So

nlem?) or by decrease In water quantity
uthern problem?) i solved by remediation

(Elliott & Cutts, 2004)



Temporary Habitat Loss:

Naturally:

By habitat use inhibition - e.g. sea-ice cover,
storm disruption of sediments, natural DO
sags in FSI/TMZ, etc.

Anthropogenically:

by adverse changes in water and sediment
quality (e.g. salinity, temperature, DO,
turbidity) or by decrease in water quantity

I latter solved by restoration, remediation and
pollution control
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Dissolved Oxygen in
Mersey Estuary prior
to management
Improvements (1978
data)

(P Jones, 2006)



