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Context for the next 100 years
– Climate 

– Population growth

Threats to the chalkstream environment
– Water abstraction, nutrient inputs, sedimentation, 

temperature

Impacts and actions needed

Fundamentals needed to face the future 



Context
for the next 100 years



The context for the next 100 years:

CLIMATE CHANGE

Temperature

• Winter seasonal mean 
increases 2-3 C: more 
in southeast, less in 
northwest

• Summer seasonal mean 
increases 2.5 C in 
northern Scotland and 
4 C in southern England

• Daily maxima increase 
by 5 C in south 

Based on UKCP09 projections 
for the 2080s



The context for the next 100 years:

CLIMATE CHANGE 

Precipitation

• Winter increases of plus10% to +30%

• Summer decreases as much as minus 40% in southwest

• Wettest day of winter plus 29% wetter in south

• Wettest day of summer 9% drier in south 

Based on UKCP09 projections for the 2080s



The context for the next 100 years:

CLIMATE CHANGE

River Flows by 2050

• Winter flows rise by 10-15%

• Late summer and early autumn flows reduce by more than 

50%

• Low flow period in south and southeast extends later. 

November flows 50% of present average

• Overall 10-15% reduction

Environment Agency projections based on UKCIP02



The context for the next 100 years:

POPULATION CHANGE

UK population

• 2008 – 61.4 Million

• 2051 – 77.2 Million

• 2076 – 83.8 Million

• >100 Million by 2100?

BUT Proportionally England is faster……



The context for the next 100 years:

POPULATION CHANGE

Source Environment Agency

Implications:

• house building 

• water resources

• sewerage



The context for the next 100 years:

SOCIAL CHANGE

• Greater housing independence

• Increasing leisure activity

• Increasing environmental awareness



Threats
which chalkstreams

will be faced with 



Threats to the chalkstreams:

ABSTRACTION

Current abstraction rates
• 35 000 Ml/day in England and Wales

• 48% to public water supply

• 29% to for electricity

• 6 000 Ml/day from groundwater

(of which 4 800 Ml/day from Southern, 

Southwest, Thames and Anglian regions)



Threats to the chalkstreams:

ABSTRACTION

Already (2008)

• 23% of chalk catchments 
over-abstracted

• 28% are over-licensed

• 40% have no water 
available

• 7% have water available

• Pressure on low nitrate 
sources

Source Environment 

Agency 2004



Threats to the chalkstreams:

ABSTRACTION

Domestic Water Consumption
The next 50 years Environment Agency



Threats to the chalkstreams:

ABSTRACTION 

Effects of reduced flows

• Hydraulic and hydrological 
changes

• Temperature changes 

• Increased sedimentation

• Water quality changes

• Shifts in invertebrate 
assemblages

• Reduced macrophyte success

• Disruption to fish migration and 
spawning

• Loss of connectivity to the 
flood plain – impacts on 
riparian habitat

• Loss of habitat



How can we protect the chalkstreams from 

the effects of:

ABSTRACTION?

Actions

• Reduce water consumption

• Restrict abstraction where the environment is 
most sensitive

• Cut (not increase!) abstraction in dry periods

• More capture/storage of water in wet periods

• Move water from surplus areas to shortfall 
areas

• Reduce leakage  



Threats to the chalkstreams:

EXCESS NUTRIENTS

• 32% of river reaches in 
England ‘high’ nitrate 
levels (EA 2007)

• 54% of river reaches in 
England ‘high’ 
phosphate levels (EA 
2007)

• Signs of eutrophication 
present in many of the 
chalkstreams 



Threats to the chalkstreams:

EXCESS NUTRIENTS

Phosphate in the Chalk Rivers of England

2006 2000

Less than 

60ug/l (SAC std)

37% 23%

Exceeded 

100ug/l

47% 61%

Exceeded 

1000ug/l

4% 10%

Source Environment Agency



Threats to the chalkstreams:

EXCESS NUTRIENTS

Effects

• Over-proliferation of algae

• De-oxygenation

• Restricted light penetration

• Direct impacts on health and diversity of macrophytes

• Consequent impacts on invertebrates and fish populations

Exacerbation by low flows



Threats to the chalkstreams:

EXCESS NUTRIENTS

The next century?

• Current trend is 

reduction but…..

• With increased 

population, demand for 

food, housing etc?  



Actions

• NVZs and associated agricultural constraints (closed periods, N 
loading limits etc)

• Catchment Sensitive Farming

• Better understanding of storage/release of P from sediments

• Improve targeting of P in cress farming

• Ban phosphates in soaps and detergents

• Phosphate strippers for STWs

• Conditions for private sewerage systems

How can we protect the chalkstreams from:

EXCESSIVE NUTRIENT INPUTS?



Threats to the chalkstreams:

FINE SEDIMENT INPUTS

Effects

• Blinding spawning gravels (flow, O2, 
waste)

• Transfer of pollutants on particles (P, 
metals, sheep-dip products)

• Increased BOD (organics)

• Changes in macrophyte assemblage

• Reduced clarity and primary productivity

• Change in macrophyte assemblage

• Change in invertebrate assemblage

• Increased invertebrate drift 

• Gill trauma
Photo Jon Bass



Threats to the chalkstreams:

FINE SEDIMENT INPUTS

Sources

• Increased arable cultivation

• Autumn vs spring cultivation

• Intensification of stocking

• Outdoor pig farming

• Arable cropping in the flood plain 

• Run-off from roads and tracks



How can we protect the chalkstreams from:

FINE SEDIMENT INPUTS?

Actions

• Build a better understanding of 
pathways and means of 
measuring sediment movement

• Develop risk-based targets for 
action on a catchment basis 

• Implement agricultural practices 
to reduce mobilisation  and 
intercept pathways

• Widen remit of sediment 
focussed initiatives to include 
rural roads and tracks 



Threats to the chalkstreams:

WATER TEMPERATURE INCREASE

R Avon estimate of 5-8 C rise since prehistoric times

Causes
• Removal of tree cover, shading

• Increased run-off vs infiltration

• Low flows and abstraction

• Discharges from STWs and fish farms

• Water meadows

Environment Agency, DJ Solomon



Threats to the chalkstreams:

WATER TEMPERATURE INCREASE

Future threats
• Climate change

– Increased air temperature

– Low summer flows

» Lambourne study: 2 C summer and 4 C winter air 

temp increase results in 1.1 C to 2.2 C water temp 

increase

» Others in N America suggest 90% of air temp 

increase translated to water

• Exacerbated by low flows?



Threats to the chalkstreams:

WATER TEMPERATURE

Effects

• Reduced salmon spawning run (20 to 22 C max)

• Impacts on dissolved oxygen

• Changes in invertebrate assemblage (BWO?)

• Changes in macrophytes

• Changes in fish species (Salmonids vs Cyprinids)



How can we protect the chalkstreams from:

WATER TEMPERATURE INCREASES?

Actions

• Improve shading

• ‘Restore’ channel profile

• Restore historic run-off to 

recharge ratios

• Protect against low flows



What 

Fundamentals
need to be in place to face the 

challenges outlined? 



The fundamentals

Public Will

We ask the public to

• Use less water

• Pay more for it

• Pay more for sewage

• Change their habits eg 

detergent use

• Use less energy

• Pay for more for your food

• Pay for environmental 

protection, restoration projects 

etc

We cannot just 
demand…… we must 
persuade!



The fundamentals

Holistic and strategic thinking 

• Long-term mindset

• Avoid single issue focus
Eg swans, fishery interests, salmon, wading birds, 

southern damsel fly, bats etc 

• ‘Bigger picture’ thinking on water 

resources



The fundamentals

Streamlined, effective and 

responsive bureaucracy

• Joined-up thinking

• Avoidance of duplication

• Consistency between agencies

• Partnership with respected NGOs

• Acknowledge the realities of economics

• Be practical

• Recognise the expertise of ‘lays’

• Be decisive 

• Precautionary principle



CAN WE GET TO C22nd 

WITH OUR CHALKSTREAMS 

INTACT?

• Don’t fight it; 

work with it

…is some change     

inevitable?



FLOWS


