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Shallow observation wells in SK ïwater level changes 1964-2007

Water-table drawdown during the 2001-2003 drought averaged about 0.5 m, 

corresponding to ~ 150 mm groundwater storage depletion
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Shallow observation wells in AB ïwater level changes 1965-2006

Water table drawdown averaged ~ 0.6 m corresponding to about 200 mm 

depletion of groundwater  storage. But note lack of recovery after the drought
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Overview of the Geological Weighing Lysimeter 

Instrumentation 

Fundamentals

üChange of mechanical surface loading is instantaneously transmitted  

to deep saturated formations resulting in change of pore water 

pressure;

üObservation wells in confined aquifers can therefore detect pore 

pressure changes due to hydrological processes such as:

VSnow accumulation;

VRainfall;

VEvapotranspiration

Pressure Transducer 
Aquitard 

-  high compressibility 
-  low permeability 

t 

p 

tens of meters 

Conceptual Sketch of Geological  Weighing 

Lysimeter Installation

Van der Kamp et al, 2003



Regional water storage changes in southern Saskatchewan, 1998 - 2008: 

- Average of 4 Geological Weighing Lysimeter wells, 

- Average of 9 water table wells in sand aquifers (assuming specific yield = 0.30).
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Precipitation 

gauges South Saskatchewan River

Grid Of study

DUCK LAKE REGION

North 

Saskatchewan 

River

SASKATCHEWAN

CANADA

Approximate 

Hatfield Valley 

Aquifer boundary

Approximate Eolian 

Hummocky Sand 

boundary

Duck Lake 

Observation 

Wells Noôs 1 and 

2

Location of Duck Lake observations wells and Watflood grid cell

[Marin et al. 2009.]



Duck Lake SK Observation wells: water levels, 1964-2006
[Source: SK Watershed Authority, www.swa.ca]
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Comparison of Duck Lake No. 2 (geological weighing lysimeter) water 

level record with Watflood simulation of the vertical water balance
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Comparison of Duck Lake No. 1 (water table storage change)  with 

Watflood simulation of the changes of groundwater storage



Agboma et al, 2010. Moisture Storage Patterns Derived from a Hydrologic 

Model Validated with Outputs from GRACE and Geological Weighing 

Lysimeters. In preparation

Modeling the moisture balance of the Upper Assiniboine River Basin

[PhD Thesis, Agboma, Memorial University]



Prairie lakes 1820 ï2009:

The water levels in Canadian 

prairie lakes have been falling 

while nearby Devilôs Lake 

(ND) is rising since 1940: 
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Century-long dry 

and wet periods 

have always 
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Devils Lake and Red 

River flooding since 

mid-1990ôs



Manito Lake, SK

1922-2005

The water level has 

dropped by 6 m

since 1922.

Sugar Loaf island is 

now a peninsula


