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Outline of talk

ÅOverview of óurbanô lakes and their 

problems (Linda May)

ÅIntroduction to Linlithgow Loch and its 

management (Bryan Spears)

ÅIntroduction to NERC/National Trust 

internship on freshwater assets (Kate 

Waters)



What is an urban lake?

ÅA lake that is in, or has in its catchment, 

a large area of dense population (Ó 30 

people per km2)

ÅWithin easy reach of an urban 

population for recreational use

ÅHas high amenity value for people, but 

likely to be adversely affected by people



Examples of óurbanô waterbodies

RoukenGlen Pond, Scotland WinamGulf, Kenya

Lake Taihu, China Linlithgow Loch, Scotland 
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Phosphorus inputs to WFD lakes (E&W)
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Restoring impacted lakes

ÅActivities need to focus on addressing the 

cause of the problem

ÅRecovery can be accelerated by using in-

lake approaches, eg:

ÅSediment removal

ÅBiomanipulation

ÅGeo-engineering

ÅBut, sustainable recovery requires the 

drivers of bad water quality to addressed



Example: Restoration of Rouken
Glen pond

Iain Gunn, Bryan Spears & Linda May



Background to the problem

ÅPerceived deterioration in 

water quality ïpossibly due 

to P pollution? 

ÅRestrictions on public 

access - due to 

cyanobacterial blooms

ÅSources of nutrients and 

ecological deterioration not 

fully understood
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Determinand Target Standard

Total phosphorus 

(TP)
42 µg/L

Annual average ï

Site Specific Target

Chlorophylla 20 µg/L
Annual average ï

Site Specific Target

Cyanobacterial 

chlorophylla

Å10 µg/L (low risk 

threshold)

Å50 µg/L (high risk 

threshold)

WHO

Aquatic plants

Relative frequency 

of less invasive, 

non-native species, 

e.g. Elodea nuttallii,

<25%.

JNCC

Proposed water quality targets

Aims

ÅTo improve water quality

ÅTo reduce public health 

risk

ÅTo increase biodiversity 

(& aesthetic value) of 

pond

Proposed targets based 

on previous research and 

pond characteristics (e.g. 

mean depth & alkalinity)



Current status of pond

Determinand Target Fail/Pass

Total phosphorus 42 µg/L Fail

Total chlorophylla 20 µg/L Pass

Cyanobacterial chlorophylla
Å10 µg/L (low risk threshold)

Å50 µg/L (high risk threshold)

Pass

Aquatic plants

Relative frequency of less 

invasive, non-native species, 

e.g. Elodea nuttallii, <25%.
Fail

Based on 2013 data



Management recommendations

1. Flush pond with water of low nutrient (P & N) 
content

2. Establish reed beds & other marginal vegetation to 
trap nutrients (and improve aesthetics & 
biodiversity value of pond)

3. Control Elodea (with removal of cut plants from 
pond)

4. Reduce in-lake P levels

5. Continue water quality monitoring to assess 
ecological response of pond



Action 1: Flush with low nutrient water



Actions 2 & 3: Plant macrophytes



Action 4: Reduce in-lake P levels



Action 5: Monitor to assess response

Month



Outcome



Water 

quality 

monitoring

Ecological 

response 

Recovery

Select management 

options

Quantify nutrient 

sources

Assess the ecology 

against targets

Restoration process (iterative)

Set 

restoration 

targets

Does 
citizen 
science 
meet 
this 

need?



Linlithgow Loch

.Ǌȅŀƴ {ǇŜŀǊǎΧΦon behalf of many others


