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DPSIR Approach (NB 

cyclical to helical)

Pressures (suite from 

each driver)
State changes 

(environmental/natural 

variables)

Impact (on human 

uses and on users)

Response (economic, 

governance actions, etc)

Drivers 

(human 

activities 

responsible)

Fulfil óThe 

Ecosystem 

Approachô(D+P)+R Í (S+I) 

Approach



Aim (economic & 

ecological goods 

& services)

Set indicators 

(birds/fishes; tonnage/ 

wealth creation, quality 

of life/non-infraction)

Perform monitoring 

(surveillance, condition, 

compliance, 

investigative)

Measure status (EII, 

habitat mapping)

Action required 

(defined in advance)

Set objectives 

(ecological, 

economic, 

societal, 

legislative)

Fulfil óThe 

Ecosystem 

Approachô

Action not required 



MANAGE -

Who:
Fisheries committees

Industry departments

Nature conservation bodies

Environment protection agencies

Amenity committees

Recreation access 

Energy ministries

Local authoritiesHow:
Access controls

Traffic movement

Abstraction licences

Permits, consents, authorisations (Effluent 

& dredge material disposal/run-off)

Dredging/seabed extraction

Planning applications

Recreation access

Fishing permits

What:
Industry

Agriculture

Navigation/ports

Mineral extraction

Infrastructure

Recreation

Fisheries

Wildlife

Why:

ñsocial and ecological well-

beingò



Hence we need:

Drivers for management

Tools for management

Endpoints/Outcomes of management 

Therefore:

Manage for both ecology and economy (reason)

Using both technology and administrative bodies (tools)

Within both laws and governance (drivers)

For both society and politics (drivers)



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

CBD Ecosystem Approach



(See also de Silva UNDP report 2007)

(IECS/UoH)

The Big Idea: 

to ensure 

Ecosystem 

and Economic 

Goods & 

Services



Drivers

7 Tenets

Pressures

Objectives

State 

Change

SMART

HypothesesAims

Impacts

PEST

The Ecosystem Approach - Unifying Concepts

Symptoms of 

Ecosystem 

Pathology

12 Principles

Indicators

Indicators

Indicators

Response



Aim (economic & 

ecological goods 

& services)

Determine habitat use (in 

ecological terms - survey, 

modelling, analysis - especially 

ócharismatic megafaunaô!)

Determine habitat 

loss (coastal 

squeeze, historical 

loss, hindcasting)

Determine habitat gain (quantify 

G&S from re-created sites)

Determine habitat status 

(what it is like, where are 

the pressures)

Fulfil óThe 

Ecosystem 

Approachô

Lessons learned for 

management



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

water quality (DO, NH3), temperature, river flow, tidal regime, stratification, currents, salinity, 

intertidal area, exposure, turbidity, substratum, physical shape, nutrients, organic production 

ENVIRONMENTAL MASTER FACTORS 
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freshwaters 

ENVIRONMENTAL CONTINUUM 

Feeding areas - freshwater & 

marine migrants, estuarine 

residents, alien species 

Nursery areas - marine 

juveniles, alien species, 

estuarine residents 

Refugia - marine 

migrants, estuarine 

residents, alien species 

Migration routes - 

diadromous species, alien 

species 

DOMINANT USES 

NATURAL PREDATORS 
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Habitat loss - 

permanent, 

temporary 

create: 
in: 

in: 
creates 

community: 

adversely 

affect: 

modify 

effect: 

modify: 

lead to: 

transitional 

waters  

coastal 

areas 

open seas 

Functioning: resource partitioning - competition 



The Estuary & Coast - Harmonising Major European Union 

Legislative /Administrative/Policy Drivers

From the Sectoral:

Å Urban Waste-water 

Treatment

Å Integrated Pollution 

Prevention & Control

Å Titanium Dioxide

Å Shellfish Growing Waters & 

Health

Å Shellfish Harvesting

Å Bathing Waters

Å Dangerous Substances + 

Daughters

Å Freshwater Fishes

To the Holistic:

Å Environmental Impact 
Assessment

Å Habitats & Species

Å Wild Birds

Å Nitrates

Å Strategic Environmental 
Assessment

Å Water Framework

Å Environmental Liability

Å Integrated Coastal Zone 
Management

Å Marine Framework
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Protected Area objectives

Other Directives:

Habitats, Urban Waste Water, Bathing Waters,

Shellfish Waters, Drinking Waters

WFD Obligations

(Thanks to Peter 

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



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

Unhealthy systems?

Medical (*1)ï

ÅDiagnosis

ÅPrognosis

ÅTreatment

ÅRecovery

Prevention 

(*1 Steevens et al 2001 - Human Ecol. Risk Ass.)

Environmental ï

ÅAssessment (*2)

ÅPrediction

ÅRemediation/Creation/ 
Restoration

ÅPrevention

(* 2 using extension of 
symptoms for the diagnosis 
of ecosystem pathology)



The need for habitat and ecosystem restoration (modified and 

expanded from Madgwick & Jones, 2002):

The need to overcome:

ÅReductions in habitat and species diversity, and habitat 

size and heterogeneity;

ÅReductions in the population size, dynamics and range 

of many species;

ÅFragmentation of habitats increasing the vulnerability of 

remaining isolated pockets to natural or human-induced 

environmental changes, especially if fragmentation 

prevents the movement of propagules;

ÅReductions 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:

ÅWhat is expected of a natural habitat and what are the 

natural ecosystem goods and services; can these be 

quantified and thus replaced?

ÅWhat the human uses are for the system and the demands 

on it; are these compatible with natural ecological structure 

and functioning? 

ÅCan the stressors be stopped, mitigated or compensated; if 

so will the system recover on its own or require some degree 

of intervention?

ÅIs the system to be restored to a pristine state or merely fit-

for-purpose?

ÅAre there some human impacts which are unavoidable?

ÅWhat 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:

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

Åanthropogenic interventions in response to a 
degraded or anthropogenically changed 
environment;

Åanthropogenic responses to a single stressor; and

Åhabitat enhancement or creation.



What needs restoring? - Habitat Loss:

ÅPermanent ïremoval of wetland/land claim/ 
polderisation (Northern problem?) ïsolved by 
creation/restoration

ÅTemporary ïby adverse changes in water 
and sediment quality (e.g. salinity, 
temperature, DO, turbidity) (Northern 
problem?) or by decrease in water quantity 
(Southern problem?) ïsolved 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 

ïlatter solved by restoration, remediation and 
pollution control



Temporary Habitat Loss 

e.g. TFA/FSI DO sag -

WQ barrier - chronic 

stressor:



Temporary Habitat Loss and Recovery e.g. #1 - Upper 

estuarine poor water quality and fish use

Mersey Estuary, UK



Dissolved Oxygen in 

Mersey Estuary prior 

to management 

improvements (1978 

data) 

(P Jones, 2006)


