Characterizing drought: groundwater, wetlands an
(also Fluxnet Canada measurements of water and energy fluxes)
Garth van der Kamp and many others
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Shallow observation wells in SK — water 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 — water 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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» Fundamentals
» Change of mechanical surface loading is instantaneously transmitted
to deep saturated formations resulting in change of pore water
pressure;

» Observation wells in confined aquifers can therefore detect pore
pressure changes due to hydrological processes such as:
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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
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Duck Lake #1 Duck Lake #2

== Duck Lake 1 Depth below ground level (m)

I L

l

AV u

e VIVWIWREWYWRAA

A VNS

== Duck Lake #2 Observation well




— Vertical Water Balance - Modeled with WATFLOOD
— Water level Duck Lake No. 2 - Observed
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Century-long dry
and wet periods
have always
occurred and are
still occurring,
(unpredictably) —e.g.
Devils Lake and Red
River flooding since
mid-71990’s
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Ducks/Ponds in Canadian
prairie region (thousands)

Mallard Pintail Ponds (Cdn)
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Fluxnet/BERMS

Towers for measuring

the carbon, water and
energy uptake of different
forest types in the

PAMF area, 1994 -
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Taking a closer look at the White Gull Creek basin
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(as mm over gross drainage area of 629 km2)
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Annual Flow in White Gull Creek at Highway 106
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Old Jack Pine (blue = modeled, red = observed)
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Wetlands and groundwater:

- The central ponds interact strongly with the riparian vegetation
through shallow groundwater flow.

- Groundwater exchange with regional aquifers is very slow and has
little effect on the wetland water balance

after Hayashi et al., 1998



Water level (m bgl)

Shallow observation wells in SK — water level records 1964-2007:

water table depths below ground level (m)
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Shallow observation wells in AB — water level records 1965-2006:
water table depths below ground level (m)
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Duck Lake No.2
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Effective drainage areas —
pond 90 St Denis:

Blue — 2003

Red - 2007

Yellow + red: gross watershed

Black — gross watershed for St
Denis NWA,
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