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Introduction
• NSERC - CRD Project

« Adaptation of the HYDROTEL model to the 
Quebec North-Boreal environment »

– Holder : Alain N. Rousseau (INRS-ETE)
• Developer of  HYDROTEL (Fortin et al. 2001) :

– Never been applied in the North-Boreal 

– Industrial partner : Hydro-Québec / Ouranos
• Hydroelectric reservoir management:

– Climate change
– Peatland contribution



The Great River watershed



The Great River watershed



The Necopastic river watershed
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The Necopastic river watershed
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• 242 km²
• N 53°40’; W 78°10’
• Altitude : 

– 50 m to 175 m 
– 7.5% slope

• Low areas flooded :
– 8000 BP 
– Post-glacial sea 





• Distributed hydrologic model:
– Geographically positioned information

• Hydrological units

– Based on physical equations
• Often simplified

• Strongly oriented on manual calibration 
– Friendly-user interface
– Numerous parameters

HYDROTEL
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BV3C

– Classic equations 
• Based on mineral soils

– Reasonable estimation of 
process at a large scale
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• Water migration in the 
soil matrix
– Hydraulic properties of 

each soil type 
• Ks, θs θfc, θwp, ψs, λ

• Infiltration
– Surface runoff

• 3 soil layers



However…
• Organic soils

– Hydraulic properties highly variable vertically
– Difficulty to describe organic soils with mineral soil 

parameters (Letts et al. 2000)
• After a complete analysis of BV3C

– Most equations used are inappropriate for organic 
soils 

• Presence of a water table  close to the surface
• Mineral soil based “K vs θ”

BV3C is not conceptually valid for organic soils



Solutions
• Modified BV3C 

– Using different parameters for each soil layer
• Organic soil hydraulic properties

– Validation of the equations for organic soils
– Gregor Levrel

• Adding other submodels
– PHIM  (Guertin et al. 1987) 
– Weiss et al. (1998; 2006)



Peatland submodel
• Inspired of PHIM 

– Peatland Hydrologic Impact Model
– K. Brooks, UMinnesota
– Specific to peatlands
– Two relationship:

• Storage vs Water table
• Water table vs Discharge



The small peatland watershed (0.9 km²)









y = -0.0084x2 + 1.8002x - 0.2572

y = -0.0236x2 + 2.6743x - 0.2237
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y = 11.054x - 19.867
R2 = 0.6741

y = 1.4664x - 4.5959
R2 = 0.7646
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BV3C : Soil = Silty Loam
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The whole Necopastic river watershed (240 km²)
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Conclusion
• HYDROTEL 

– BV3C is not representing adequately peat soils
• However, it gives reasonable discharge values

– PHIM is representing adequately peat soils 
• Simple and logical calibration 

• Still to come
– Adjustments and timing of the sub-models 
– Comparison of the results
– Simulation in a climate change scenario
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