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Introduction
• The future will be different warmer  2 to 4°C
• We need to change how we do things

• Observations and projections to underpin 
decisions

• Uncertainty and scale matter
• Resilience, science, grand challenges



Overview
• What changes do we expect to happen 

UK synthesis of observed impacts and expected changes?



Disappearance of boreal plants in southern 
Britain: habitat loss or climate change?

Hill and Preston (2015) 
Disappearance of boreal plants in 
southern Britain: habitat loss or climate 
change? Biological Journal of the Linnean Society, 
115(3), 598–610. https://doi.org/10.1111/bij.12500



Climate Change data and information
• What’s out there?
• What’s new?
• What’s on the horizon?



https://nerc.ukri.org/research/partnerships/ride/lwec/report-cards/

Climate 
Change 
Report 
Cards



Observed changes in water

https://nerc.ukri.org/research/partnerships/ride/lwec/report-cards/



Winter 2015/16

Response to extreme events, what 
matters most?
Variability, magnitude, frequency, 
sequence, indirect effects?

Impacts on juvenile salmon  
abundance in 2016? 



New Climate Change Projections in 2018

Summer 2018 heatwave

• Chance of such hot summers 
low in the baseline period 
(<10%)

• By mid-century the chance of 
hot summers will be of the 
order of 50%

• Beyond 2050 the chance of a 
warmer summer more strongly 
depends on emission scenario

Environment Agency screening for a high emission scenario (RCP 8.5)



Headline climate changes UK 

• All UK areas warm
• Hot summers more 

common
• Winters expected to 

become wetter, and 
summers drier

• 1m of sea level rise 
(2100) and 4m by 
2300
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Sea level rise by 2100 (relative to 1981-2000)



Availability of climate change 
impacts information

Future flows hydrology

Phosphorus projections
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Maximum Daily river temperature

Predictions of 
maximum daily river 
temperatures for the 
hottest year in the last 
20 years (2003)

Targeting measures to 
most sensitive places

Iain Malcom, Marine Scotland



Interactive water temperature maps

Interactive maps using future 
climate scenarios (USA only)



How can we prepare or adapt?

• Policies to improve resilience - ££££
• Assess risk and vulnerability - science
• Increase awareness – tell the story
• Strengthen institutions  - provide early 

warning



Innovative (e)DNA technology for 
ecological assessments

Platform for 
knowledge & 
information 
exchange

Diatoms in rivers
DNA metabarcoding

Single species 
eDNA assays for 

INNS
Fish in lakes eDNA

metabarcoding



“Climate change is the 
biggest threat we face”



‘Pathways to Catchment Resilience’

Emergent property or target to achieve?

• How do we define, measure and achieve 
catchment resilience?

• Large EA funded project over 2 years

• Organisational learning



Conclusions

• The Future is different, we need to act differently
• Work out what will make the biggest differences
• We need to work together 
• We need to work with those who can make a 

difference


