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Location and sampling sites



Weekly sampling 1968 - 1974

International 

Biological 

Programme (IBP)



Fortnightly sampling since 1975

Macrophytes Water quality

Greenhouse gases

Sediments

Plankton

Macroinvertebrates

… in all weathers



Nutrient inputs measured every 7-8 days, 1985, 1995, 2005, 2015/16

Bailey-Watts & Kirika, 1987, 1999; Defew 2008; May et al. 2017

Nutrient source apportionment every 10 years



Loch Leven food web



Water quality problems 1980s and 1990s

Cost of ‘Scum Saturday’ to 
local community ~ £1M in 

1992



Point sources upgraded, 1987-1997

• P input reduced by ca. 9.6 t p.a. (50%)

• Total cost > £4.1M



Bailey-Watts & Kirika, 1987, 1999; Defew 2008; May et al. 2017

Impact on P inputs

Dry spring/ 
summer

Target set by LLCMG



Impact on water quality
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Impact on water quality

0

20

40

60

80

100

120

0 20 40 60 80 100 120

Annual

mean
chlorophylla

concentration

(µg L-1)

Annual mean P concentration (µg L-1)

Water quality target

1964-1984

1985-1994

1995-2004



0

20

40

60

80

100

120

0 20 40 60 80 100 120

Annual

mean
chlorophylla

concentration

(µg L-1)

Annual mean P concentration (µg L-1)

Water quality target

1964-1984

1985-1994

1995-2004

2005-2014

Impact on water quality



Better news by 2012!



Potamageton  praelongus
re-appeared after 100 years

Effect on aquatic plants



Improved habitat for birdsEffect on aquatic birds



1964 - 2024
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The return of cyanobacterial blooms (≥ 2018)



Effect of flushing rate on cyanobacterial blooms

19

2022
PROTECH: Predicts lake 

responses to change



Community engagement



Lessons learned 

Needs a coordinated, 

inclusive, evidence based 

approach to management 

(not biased and alarmist 

headlines).

Needs lessons learned at 

Loch Leven, and elsewhere, 

to be shared with other lake 

restoration projects around 

the world. 

Needs a better 

understanding of how 

climate change is making 

lakes more sensitive to 

nutrient inputs and how 

this affects water quality 

targets.



Stakeholders

And many more …

The James Hutton Institute

http://www.hutton.ac.uk/index.php


Thank you for 
listening

Any questions?


	Slide 1: Loch Leven, Scotland a restoration case study
	Slide 2: Location and sampling sites
	Slide 3: Weekly sampling 1968 - 1974
	Slide 4: Fortnightly sampling since 1975
	Slide 5: Nutrient source apportionment every 10 years
	Slide 6: Loch Leven food web
	Slide 7: Water quality problems 1980s and 1990s
	Slide 8: Point sources upgraded, 1987-1997
	Slide 9: Impact on P inputs
	Slide 10: Impact on water quality
	Slide 11: Impact on water quality
	Slide 12: Impact on water quality
	Slide 13: Impact on water quality
	Slide 14: Better news by 2012!
	Slide 15: Effect on aquatic plants
	Slide 16: Effect on aquatic birds
	Slide 17: 1964 - 2024
	Slide 18: The return of cyanobacterial blooms (≥ 2018)
	Slide 19: Effect of flushing rate on cyanobacterial blooms
	Slide 20: Community engagement
	Slide 21: Lessons learned 
	Slide 22: Stakeholders
	Slide 23: Thank you for listening

