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• Soil moisture estimate used to define initial conditions 
in operational hydrological models
– obtained by optimizing prediction of past streamflow

• Representation of soil moisture in operational 
hydrological models remains conceptual

• It is therefore difficult to link prognostic soil moisture to 
actual measurements

Outline
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Soil moisture estimate used to define
initial conditions in operational hydrological models



Streamflow simulation at Châteauguay : 
June 2003

Mean soil
moisture
(layers 1, 2 
and 3)

Streamflow

• Underestimation of baseflow
prior to rainfall event

• The forecaster could increase
soil moisture to correct this



Streamflow simulation at Châteauguay : 
June 2003

Mean soil
moisture
(layers 1, 2 
and 3)

Streamflow

Sensitivity test : soil
moisture increase
interactively by a 

forecaster

Soil moisture +100% prior to event

• Improved simulation of baseflow
prior to precipitation event

• Worse simulation of peakflow
and runoff volume!
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HYDROTEL hydrological model
developed at INRS-ETE

Discretization
into sub-basins
or hillslopes
(here 457)

Kinematic or
diffusive wave routing

to the outlet

Average
sub-watershed
area = 5.5 km2

Representation of soil moisture
in operational hydrological models remains conceptual



Mean soil properties
and prognostic variables

at the scale of small sub-watersheds

Percentage of sand and clay
from AAFC and USDA

Dominant soil type
for each subwatershed

Loam

Silt loam

Loamy
sand

Database resolution typically less
than scale of subwatersheds

Lookup table to obtain
soil parameters



Calibration
• Many parameters are optimized against 

streamflow observations to minimize 
prediction error
– e.g. depth of soil layers

1 m2.51 m3

22 cm69 cm2

6 cm11 cm1

Rivière des AnglaisChâteauguayLayer
Châteauguay

des Anglais

It is difficult to link prognostic
soil moisture values to actual measurements



Streamflow simulation at Châteauguay : 
June 2003

Streamflow

Soil moisture on June 8th

We can see the signature of the
calibration in predicted soil moisture

Layer 1 Layer 2 Layer 3



• Not straightforward to use soil moisture 
observations efficiently in our operational 
hydrological forecasting system

• Current models can make better use 
accurate streamflow observations at the 
outlet and for subwatersheds
– the immediate value added by one hydrometric 

station is much higher than the value added by a 
single soil moisture measurement

• Soil moisture monitoring should be directed 
towards research purposes

Recommendations


