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Hydrologic response = 
1.Climate and weather 

2.Watershed characteristics 
3.Disturbance 

4.Site conditions
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Hydrology and wildfires

• Drought and Wildfire are related
• Meteorological: below-average precipitation (rain/snow)
• Hydrological: streamflow, lake, groundwater, and reservoir
• Ecological: ecosystem is impaired due to a lack of water

• Wildfire impacts
• Runoff, peak flow, and low flow
• Stream temperature increase
• Erosion, sediment transport, and debris flows

• Water chemistry 



Modelled tree 
drought risk
(V. Foord)

• Climate change may cause drier 
site conditions that could lead to 
tree mortality

• 2041-2070 Projections: Prince 
George, Vanderhoof, Fort St 
James areas

• Drought stress can lead to 
secondary disturbances: wildfire, 
windthrow, pest outbreaks, 
hydrological change

Paper Birch Lodgepole Pine
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Wildfire risk in different stand types (V. Foord)
- Clearcut
- Juvenile pine stands
- Mature forest

Wind speed, direction, air temp, 
surface temp, soil temp, relative 
humidity, vapour pressure deficit, 
soil moisture, rain



How we measure rivers

• Measure 
• Water level (pressure)
• Streamflow (velocity/area)
• Temperature 
• Quality (Turbidity, pH, DO..)



Where do we measure rivers

• Water Survey of Canada 
• Third party data

• Aquarius
• MoF Research

https://bcmoe-prod.aquaticinformatics.net/
https://bcgov-env.shinyapps.io/nbchydro/


https://bcmoe-prod.aquaticinformatics.net/AQUARIUS/ 

https://bcmoe-prod.aquaticinformatics.net/AQUARIUS/


https://bcgov-env.shinyapps.io/nbchydro/ 

https://bcgov-env.shinyapps.io/nbchydro/


Watershed Indicators



Watershed Health Omineca Project
(John Rex)



watershedBC

https://bcgov-env.shinyapps.io/watershedBC/ 

https://bcgov-env.shinyapps.io/watershedBC/


Physical Watershed 
Modelling



Current Conditions





https://www.climate.gov/news-features/understanding-climate/climate-variability-oceanic-nino-index

BC Technical Report 129 (2020) Snow Cover Timing from 
Satellite Imagery Opportunities for Near-real-time 
Mapping and Seasonal Forecasting







Closing remarks

• Hard to monitor pre/post wildfire 
conditions. Often need to compare 
between sites and over time.  

• Simple watershed indicators are very 
helpful for general watershed 
conditions. 

• Physical modelling is needed to 
better estimate future conditions 
(climate and land cover change, etc.)

• Real-time tools becoming much more 
powerful, and useful.
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