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Working across policy drivers in 
freshwater
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•Notify, evaluate and report on condition
•Manage/oversee management

•Lead action on wetlands
•Support environmental agencies
on rivers and lakes
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•Ensure Protected Areas (wildlife)
are properly addressed
•Advise environmental agencies
on HES/GES issues



Designated wildlife sites

• 6,569 Sites of Special Scientific Interest (SSSIs) in Great Britain, 
with another 225 Areas of Special Scientific Intere st (ASSIs) 
Northern Ireland

• Comprise ca. 2.4 million hectares of terrestrial an d aquatic 
habitat, designated for the habitat interest, or fo r particular 
species, or for a combination of both species, or for a combination of both 

• The EC ‘Habitats and Species’ Directive has strengt hened the 
protection of special areas through the designation  of Special 
Areas for Conservation (SACs)

• A large proportion of the SSSI/ASSI network is now designated 
as SAC



Designated wildlife sites 
- our management role

• Directly own and/or manage some sites

• Support positive management of the site network

• Advise other regulators on certain potentially dama ging 
activities (e.g. effluent discharges, abstraction, in-stream 
development)

• Powers to directly regulate some (direct) managemen t 
activities



Rivers with special designations 
for wildlife

Species designations

Designated SAC for salmon Designated SAC for pearl mussel



Rivers with special designations 
for wildlife

Habitat designations

Designated SAC for river habitat
(watercourses with Ranunculion 
and Batrachion vegetation)

Designated SSSI for river habitat



Setting conservation objectives for 
designated rivers

• Conservation agencies established UK 
‘Common Standards’ guidance

• Where the habitat is designated, 
guidance is based on protecting 
characteristic river habitat for the whole 
biological community

• Targets (quantitative and qualitative) 
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• Targets (quantitative and qualitative) 
defined for ‘Favourable’ condition

• Same guidance and targets covers 
SSSI and SAC river habitat

• Where the habitat is not designated, 
guidance is available for individual 
species features, but still founded on 
habitat integrity

• Specific requirements of designated 
species can be conflicting – dealt with 
by focusing on the natural habitat 
characteristics of the river system
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Linking conservation objectives to 
management action
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Stress Stress

Abstraction/
flow regulation

Physical habitat 
modification

RemediesRemedies

Changes to abstraction/ River restoration programme��������	
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Stress Stress
Invasive 
species/

Fisheries 
management

Pollution

RemediesRemedies

Changes to abstraction/
impoundment regimes

Invasive species control 
programmes

Modified stocking regimes

River restoration programme
Altered river maintenance programme

Improvements in effluent quality
Diffuse pollution control programme



Riffles, pools, 
runs and glides

Seasonally 
exposed 

sediments

• Available evidence points to the 
importance of protecting all 
components of the natural flow 
regime

• Controlling impacts on the natural 
regime safeguards the character 

Peak flows critical for 
geomorphological 
work, flushing and

fish migration

Intermediate flows maintain
habitat space and sediment transport 

Variation provides strong 
years for different species

Protecting hydrological integrity

Riparian habitats

regime safeguards the character 
and spatial extent of all 
mesohabitats within the river 
corridor

• Need to consider seasonal 
peakflows, intermediate flows and 
baseflows, and year-to-year 
variability Seasonal flow recession

critical for ephemeral habitats Most critical period
of hydrological stress



Setting flow targets for 
‘Favourable’ condition

• We define generic flow targets, for protecting the integrity of the 
river habitat as a whole for characteristic biologi cal communities

• Targets are in the form of acceptable % deviations from naturalised 
flows – provides consistency of approach across rivers and  capable 
of separating out the effects of local management p ressure from of separating out the effects of local management p ressure from 
climate change pressure

• Set on the assumption that the river complies with (or will in the 
future) targets for physical and chemical habitat i ntegrity

• Current generic flow target defined as no more than 10% deviation 
from daily naturalised flows , throughout the year and throughout the 
site 

• Additional, locally-derived flow targets can be use d in conservation 
objectives where appropriate (e.g. for particular s pecies)



Evidence-based review of Common 
Standards guidance on flow targets

Some conclusions:

• Flow sensitivity of biota and habitat varies betwee n preferred 
mesohabitats, sites and reaches

• Sensitivity increases as flows decline in a river, and as stream 
size declinessize declines

• Most river reaches have (or would have if restored)  some flow-
sensitive habitat/biota, but may have significant r iver lengths of 
low natural sensitivity

• Need to move to variable % deviations according to within-river 
and between-river differences in sensitivity

• Need to protect the most sensitive habitats/biota o ccurring 
naturally within each reach



The role of local hydroecological 
investigations

• Proposal that generic targets can 
be over-ridden by local 
investigations where appropriate

• When is an investigation 
comprehensive enough to do 
this? Flow regime

Pollution 
sources

Fine sediment 
delivery

Climate
change

Physical habitat
modification Abstraction/regulation

Components of impact evaluation

• Numerous investigation methods 
used

• Wide variation in approach, 
assumptions and consideration 
of mechanisms of impact and 
components of the biota

• Needs more standardised and 
transparently fit-for-purpose 
approach 

Habitat space

Substrate
condition

Temperature

Periphyton Phytoplankton Higher 
plants

Invertebrates Fish

Water 
area

Water 
depth

Wetness 
(transition zones)

Current 
velocities

Water
quality

Scour

In-channel Riparian

Habitat condition

RiparianIn-channel



Issues with applying and achieving 
flow targets in conservation objectives

• Dependency on availability of data
• Accuracy of naturalised flow estimates
• Dependency on regulatory regime of the 

environmental agenciesenvironmental agencies
• Handling/reducing uncertainty in hydroecological 

understanding
• Site-specific practical issues with achievability
• Clarity of evaluating achievability
• Recognition of valid obstacles to achieving targets  

(OPI and parallel judgements for SSSIs



• New momentum for all renewables 
driven by the climate change agenda

• Receiving strong support from the 
conservation agencies, subject to 
local environmental suitability of 
proposals 

• With hydropower, effects of both flow 

Hydropower – a (re)emerging issue with 
a difficult history

The old

The new

• With hydropower, effects of both flow 
modification and impoundment need 
to be considered

• Conflicts with the river restoration 
agenda to be managed

• Carbon reduction versus climate 
change adaptation?

• Is there a strategic solution that 
allows some of both?



Perspectives on moving forward
• Need increased emphasis on generating extrapolatabl e hydroecological 

data/relationships based on holistic consideration of biological 
communities, river habitats and flow regime

• Need reduced emphasis on detailed site-specific, sp ecies-specific 
hydroecological investigations

• Micro-scale (site) or meso-scale (reach) evaluation ? Micro-scale nested in 
a reach context?a reach context?

• Need generic scenario-testing of achievability of t argets, factoring in 
climate change

• Need agreement between conservation agencies and en vironmental 
agencies over evaluation and decision-making proced ures – framework 
covering HES, GES, Favourable condition, BAP target s

• Concerted, strategic science is needed to generate the necessary generic 
hydroecological relationships – UK Cooperative Resea rch Partnership? 
International collaboration?



Thank you



Proposals for revised flow targets

River size <Q95
(Low 

flows)

Q95-Q50
(Moderate flows)

>Q50
(High 
flows)

Headwater 5 10 15

River 10 15 20River 10 15 20

Large river 15 20 20

(Values are % deviations from daily naturalised flo w on the day of observation)

Proposal for non-consumptive abstractions - specifie d higher 
deviations to be allowable on short stretches where  habitat is 
naturally less sensitive


