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Talk outline 

• Drivers behind catchment science 

today 

 

• Unresolved issues and new 

challenges 

 

• Case studies: connecting research 

and practice in the CNP and 

surrounding area 

 

 



Drivers of catchment 
science 

• Water systems thinking 
• Environmental change 
• Societal and policy goals 
• Unresolved issues 
• New challenges 



What’s in the future? 

Low river flows 

Increasing competition for 
space for multiple goals 

Flooding 

Soil degradation: 
erosion and 
pollutant 
mobilisation 

? 



Water at the centre of some big 
challenges 

Water quality and ecology 

Water quantity, floods and 
irrigation 

Maintaining aquatic and 
riparian habitats 

Linkages between managed 
and natural water cycles 

Linkages between water and 
energy 
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Multiple policies  
    : multiple objectives 

Marine strategy 
framework 

Climate Change Act  

Habitats Dir. 

Water 

Resource 
use 

Energy 

Food 

Biodiversity 
(& other 

Ecosystem 
Services) 

Scottish soils 
strategy 

SRDP 

Scottish Land Use 
Strategy 

A low Carbon Economic 
Strategy for Scotland 

Conserve and Save: Energy 
Efficiency Action Plan 

Climate Ready Scotland  

2020 Routemap for 
Renewable Energy  

WFD 

Controlled Activities 
Regulations (GBRs) 

Scottish Flood Act 

Water Resources 
(Scotland) Act 

Hydro-Nation 

 Recipe for Success: Scotland’s 
National Food & Drink Policy  Food 

Security 



Unresolved issues and new 
challenges 

 

• Maintaining water quality as part of a sustainable 

intensification of agricultural 

• Improving river and riparian habitat 

• Managing water in the landscapes and easing 

flooding problems 

 



Unsolved issues and new 
directions of challenges 

 

• Maintaining water quality as part of a sustainable 

intensification of agricultural 

• Improving river and riparian habitat 

• Managing water in the landscapes and easing 

flooding problems 

 



Case study 1:  
Mitigation & effectiveness (Phosphorus) 

 WFD targets: ‘Good Ecological 
Status’ by 2027 

 Lots of money spent but how 
effective are the measures to 
reduce phosphorus  in rivers? 

 Acknowledgement: Leah Jackson-Blake 
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P mitigation decisions 

Key decisions to make: 
 
What’s more cost-effective in the longer term for reducing 
stream phosphorus? 
 
 

A wetland and source 
control measures? 

A wetland here? 

If the whole catchment is generating runoff 
then can we seek pollutant attenuation in a 
small area? 

Reduce soil P status here? A 10m buffer strip here? 



How can process-based modelling 
help? 

 Where should measures be targeted? 

 Explore timescales/lags 

 Explore possible future scenarios (management, land 
use, climate) 

 Reveal trade-offs, uncertainties and sensitivities 

 

Help make better informed decisions 



What measures are most effective at reducing the loss of 
phosphorus to rivers? 
 
Leah Jackson-Blake 

Cells where the percent change was greater than 5% have been highlighted  



Unresolved issues and new 
challenges 

 

• Maintaining water quality as part of a sustainable 

intensification of agricultural 

• Improving river and riparian habitat 

• Managing water in the landscapes and easing 

flooding problems 

 



Case study 2: Logie Burn meander reconnection 
project: assessing the multiple benefits of river 
restoration 

Acknowledgement Steve Addy 



     Monitoring of morphology, bed sediments, phosphorus 
retention, habitats and flows in a degraded agricultural 
stream since 2011. 

 
 

Pre-reconnection (2011) 

Post-reconnection (2012) 

Changes to channel morphology 

Logie Burn remeandering 
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Objectives 

1. Identify the catchment characteristics that control stream 
temperature 

2. Use different scenarios to explore the possible effects of 
riparian land use and climate change on mean maximum 
stream temperature and their associated implications for 
salmonids 

Riparian planting in the Gairn  catchment (EU LIFE 
project) 



Monitoring: 
• Stream temp measured @ 9 sites in 

the Gairn catchment 
• June 2012 – October 2013 
• 15 min intervals 
 

Ecological thresholds: 
• Maximum daily summer 

temperatures broaching lethal 
threshold for salmonids  (24.7  ̊C 
Trout & 27.5 ̊C Salmon) 

 

Scenarios: 
Climate:  
• 1.8  ̊C increase SRES A1B emission 

scenario 2060,  
• 4  ̊C increase 
Land use : 
• Woodland Expansion Advisory 

Group 
• 4 SRES scenarios (WM, NE, GS) 
• EU LIFE 
 



Unresolved issues and new 
challenges 

 

• Maintaining water quality as part of a sustainable 

intensification of agricultural 

• Improving river and riparian habitat 

• Managing water in the landscapes and easing 

flooding problems 

 



A loss of water holding capacity in 
our landscapes 

• Water moves faster through 

drainage systems as they have 

been "improved“ increasing peak 

flow  
 

• Moving water off land faster is 

seen as better (e.g. by farmers 

and developers), but the water 

has to go somewhere  
 

• There are implications for: 

Sediment dynamics 

Ecological habitat, both 
physical and chemical 

Flood response speed 

Riparian connectivity 

Cumulative drained land in Scotland according to drainage 
grants (1921-88) – Lilly et al. (2012) Report on drainage & GHG 

abatement in Scotland. ClimateXChange. 



Vision for Natural Flood Management:  
 

Promote rural and urban landscapes with 
space to store water and slow down the 

progress of floods 
 

Vision for Holding Water: 
 

Coupled rural headwaters and more 
populated areas giving space for structures 
and other measures to slow, store and filter 

water on the recognition and value of a wide 
range of benefits 

Acknowledgement: Mark Wilkinson, Paul Quinn 





Holding water – a common approach? 

Application to many problem solving 
activities 

• Buffering high flows…..and low flows 

• Reducing soil loss, and coupled to soil 
measures, increasing soil biodiversity 
and nutrient attenuation 

• Improving drinking water quality and 
quantity 

• A role in small scale energy generation? 

 



Tarland: 1832 1867 2011 



Prediction at the sub-catchment scale 

 Modelling (coupled 1D and 2D hydrodynamic model) and visualisation tools 

to demonstrate catchment scale impact (Tarland – 25km2) 

• Preliminary results: network of ponds (4,000m3-6,000m3) attenuate flows by as 
much as ~12% (1 in 2 year design event). 

Discharge monitoring 



Pathways to catchment management in the 
future….? 



What services do we expect? 



Systems understanding and approaches 



Comprehension of the problems..... 



…and a proactive approach for 
solutions…..evaluation…and refinement 



…..plus community involvement 



Thank you 

http://www.hutton.ac.uk/research/themes/managing-catchments-and-coasts 


