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Sustainable Water Resource Sustainable Water Resource 
ManagementManagement

Overcome pressures Overcome pressures 
on water resources:on water resources:
–– on water supplieson water supplies
–– on environmenton environment

Achieve most efficient Achieve most efficient 
resource use among resource use among 
existing and new existing and new 
users users 
Help deliver Help deliver 
sustainable sustainable 
developmentdevelopment

Quality 
and Quantity



DPSIR FrameworkDPSIR Framework

Drivers

Pressures

State

Impacts

Response

Now and into the 
future? 

Policy 
Interventions, 

After OECD, EEA and others



The role of natural capital The role of natural capital 

The capital account The revenue account

Stocks, 
capital, assets 

Flows, 
services, 

benefits and costs

Stocks of Natural 
(Ecosystem)

Capital

Flows of Ecosystem
Services 
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Reference point for environmental Reference point for environmental 
managementmanagement

Eco-system  
enhancement: desirable 
environmental outcomes  

Provider 
gets

discretionary

Reference Point : minimum standard

compulsory

Eco-system protection: 
safe minimum 
standards ?

Polluter 
pays



Integrated land and water management: Integrated land and water management: 
The Case of Flood Plains: The Case of Flood Plains: 

is it possible  to achieve is it possible  to achieve 
multiple objectives in ways multiple objectives in ways 
which are appealing to major which are appealing to major 
stakeholders? stakeholders? 
what data bases and what data bases and 
appraisal methods are appraisal methods are 
needed to support decision needed to support decision 
making?making?
what are the best ways of what are the best ways of 
achieving  widespread achieving  widespread 
adoption of integrated  adoption of integrated  
management solutions?management solutions?



Conceptual Framework : integration Conceptual Framework : integration 



A Case Example: Beckingham Marshes : Notts

History: changing priorities 

• prior 1945: grassland & marsh, 
willow production

• 1960-70: ‘improved’ drainage, 
pumps, emergency flood storage

• 1970-2000: arable production

• 2005: RSPB plan re-conversion to 
grassland for lapwings, increase 
water table levels



Stakeholder analysis: Beckingham Marshes

FunctionFunction UseUse StakeholdersStakeholders
ProductionProduction Agricultural Agricultural 

productionproduction
Farmers, DefraFarmers, Defra

RegulationRegulation Flood water Flood water 
storage, drainage,storage, drainage,
carbon cycling?carbon cycling?

EAEA--FRM, IDB, FRM, IDB, 
farmers, local farmers, local 
industry, RSPBindustry, RSPB

HabitatHabitat Maintenance and Maintenance and 
enhancement of enhancement of 
biobio--diversitydiversity

RSPB, EARSPB, EA--CONS, CONS, 
OnTrentOnTrent, Notts WT, , Notts WT, 
local residentslocal residents

CarrierCarrier Transport and Transport and 
settlementssettlements

Local residents, local Local residents, local 
industry, farmers, industry, farmers, 
local authoritylocal authority

InformationInformation Amenity,  Amenity,  
landscape, landscape, 
recreation, historyrecreation, history

RSPB, local RSPB, local 
residents, local residents, local 
authority, authority, 

Values/outcomesValues/outcomes
Economic gains from crop Economic gains from crop 
& livestock production& livestock production

Avoided damage due to Avoided damage due to 
flooding, flooding, tradeabletradeable servicesservices

Contribution to BAP targetsContribution to BAP targets

Location for housing, roads, Location for housing, roads, 
local industry: Property and local industry: Property and 
service values, costs of service values, costs of 
alternativesalternatives

Enjoyment of the Enjoyment of the 
countryside and related countryside and related 
benefits: willingness to paybenefits: willingness to pay



Beckingham Marshes: 

Stakeholder analysis: water level management

Rural Land Management and Flood Risk: Policy and Stakeholders FRMRC WP7.2



Modelling land and water scenarios*: Modelling land and water scenarios*: 
BeckinghamBeckingham
:

Scenarios

Dominant land use > Arable 
farming

Flood 
storage Wetlands

Water management regime >
Rapid 

drainage, 
low flood 
frequency

Rapid 
drainage, 
high flood 
frequency

Slow 
drainage, 
high flood 
frequency 

Function Use
Agricultural 
production H M L

Bio-fuel crops H L M

Regulation Flood water 
storage M H L

Habitat Biodiversity target L M H

Carrier Road 
network/industry H M L

Recreation L L H

Education L L H
Information

Production

*Based on monetary values



General Conclusions General Conclusions –– drawn from the drawn from the 
floodplain  floodplain  

Policies often characterised by lag, 
fragmentation, conflict, inadequate 
targeting, short-termism and missed 
opportunity
Policies for SD must be set within an 
ecosystems framework with explicit 
links to values 
Multiple ‘sciences’ are needed to 
understand the trade- offs, synergies 
and limits involved 



General Conclusions General Conclusions –– drawn from the drawn from the 
floodplain  floodplain  

Sustainable solutions require diverse 
collaborations and long term 
commitment 
Scale, temporal and spatial, is critical 
Need a practical framework for 
joined- up policy management and 
development planning
Need regional and local 
‘experiments’ to show it can make a 
difference



Contact email: j.morris@cranfield.ac.uk
Project website: http://www.silsoe.cranfield.ac.uk/iwe/expertise/relu.htm:
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