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Effects of fire on hydrology

Å Scientific literature is full of contrasting 

reports

Å Fires:  little effect  or  dramatic effects (peak 

flow & total flow increases; sediment yield 

increases as high as 800% higher)

Å Two main sources of variation

1. Fires vary in their severity 

2. Random effect of weather after fire

Å Will try to explain reasons behind this



Outline

ÅEffects of wildfire on soils

ÅEffects on surface processes 

ÅEffects on streamflow



What determines fire severity?  I

ÅSize of fuel load (potential energy) 

ÅFuel type, wetness Č proportion consumed

ÅLitter/duff all consumed?  

ïNo, then soil insulated from heating during fire 

ïYes, then soil exposed to greater energy during fire



Fire severity, from a soilôs point of 

view? II

ÅSoil water content

ïMoist: energy to vaporisation; thermal capacity & 
conductivity increased

ïDry : all energy into heating soil & heating concentrated 
near surface

ÅIf soil temperatures >250° C

ïSoil organic matter combusted (ashed)

Č loss of soil aggregation

Č increased soil erodibility 

ÅHence, wildfires differ from prescribed burns



Soil thermal capacity & thermal 

conductivity are functions of water content



Soil temperature during a fire is a function of depth 

& fuel load (DeBano 1981) 



Soil aggregates: good example (right) & bad





Active fires in southern British Columbia on 21 August 2003



Wildfire enters Kelowna, BC, in August 2003, burning 

215 homes in one night



Indicators of fire severity



Indicators of fire severity



Soil heating indicated by coloured layers


