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• Ignited June 2018, major national incident 
• ~1000 hectares wildfire in rural urban interface 
• Only 5 English wildfires of similar size since 2009 (Forestry Commission, 2019) 

• Army activated to support fire suppression  
 



A story of collaboration 





Media focus on many important 
impacts of the wildfire: 
 
- Air quality 
- Evacuations  
- Threat to property 
- Strain on emergency services  
- Carbon emissions 

 



• Water supply hotpots  
         (Xu et al., 2018) 

• Heartland of the British 
Industrial Revolution 

• Atmospheric deposition of 
metals 

 

Water Quality Impacts 

Rothwell et al (2007) Shuttleworth (2014) 



Fire Severity Scores 

Low High 





How do severe and spatially extensive wildfires within 
contaminated moorlands impact down-stream water quality 
through recurrent post-fire rainfall events? 
 

• Predicted increase in summer wildfires (Albertson et al., 2010) 

• No national capability to rapidly mitigate impacts of wildfire to 
the UK water resource network at source  

• Highlight the magnitude of the threat and necessity of future 
mitigation strategies.  

 

Research Question 

Importance 





• Heavy metal concentration measured across burned peatland 
• Removal of heavy metals from soil by water (ash leaching) 
• Semi continuous measurement water quality. 



 
• The first and second post fire storm events 
• First high turbidity autumn storm event 
• First post winter dry period event 
• Sequence of winter storm events 
• Largest winter storm event (55mm) 

   

Storm Sampling 



Site primed for high contaminant export 
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First post fire storm event  

(Loss of water 
transparency) 





First post fire storm event  



Comparison to wider peatland catchments  

(Rothwell et al., 2007)  



2nd post fire event 

First high turbidity event  



1) Low solubility of elements 

pH C.E. Al Si SO4= Mn  Fe  Ni  Zn  Pb  
LOCATION ECOSYSTEM (µS·cm-1)

Australia Eucalypt forest 11.05 3880 0.00 2.3 203.3 <0,00 10.3 <0,00 <0,00 0.80

Canada Boreal forest 10.3 2500 0.00 1.4 1614.4 3.40 27.6 <0,00 <0,00 0.14

Spain Pine forest 9.13 233 0.00 1.3 168.5 6.82 20.3 <0,00 <0,00 0.33

USA Chaparral 11.23 2570 0.18 9.1 509.0 <0,00 32.1 <0,00 <0,00 0.34

Spain Heatland 10.28 1505 0.99 6.6 280.0 32.78 108.6 42.21 <0,00 0.24

Wales Heatland 7.9 293 0.00 1.3 60.1 464.62 218.9 2.93 7.00 3.20

Saddleworth Extreme severity-Grey ash 9.54 1176 29.70 0.0 587.5 <0,00 12.4 1.39 <0,00 0.03

Saddleworth Very high sev-Black ash 7.26 1232 0.00 6.7 440.6 1360.54 165.9 17.21 6.41 0.56

Ash loads (t/ha) Extreme severity-Grey ash

Min 1.7 0.4

Max 136.3 5.2

Average 36.0 2.3

Standard Dev 34.6 1.1

(µg·l-1)

Very high sev-Black ash

(mg·l-1)

Why is the impact limited? 

2) Potential high soption by char generated within the wildfire  



1. Wildfire concentrates heavy metal within 
contaminated moorlands 
 

2. Solubility of heavy metals is low, limiting mobilisation 
during post fire rainfall events 
 

3. The resultant post fire export of heavy metals in to 
water supply system is low 
 

4. Consideration of the long term, chronic impact on 
water quality 

 

Conclusions 



Enhancing peatland 
resilience to wildfire 
through ecological 
and hydrological 
reclamation; building 
the evidence base 

PhD Opportunity 



https://pyrolife.lessonsonfire.eu/ 

15 PhD Opportunities 




