Groundwater interactions with soil moisture and
surface water
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How to monitor
changes of water
storage 1n a complex
hummocky prairie
landscape ?

- snow surveys — continuous gauging and manual surveys

- so1l moisture — local: TDR , Sentek tubes, etc.

- water levels 1n wetlands and lakes — manual measurements

- groundwater levels — water level records for shallow

observation wells (with Dave Sauchyn, U of Regina).

- so1l moisture —regional: geological weighing lysimeters
(with Lee Barbour, U of Saskatchewan)
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- Non Contributing Drainage Areas
Drainage Data from the Praire Farm Rehabilitation Admini

inistration (PFRA)
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—o- Kenosee Lake (SK) -¢-Big Quill Lake (SK) - Manito Lake (SK)

—o- Redberry Lake (SK) —¢-Devil's Lake (USA)
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Duck Lake SK observation
wells - observed water levels
since 1964

Spring of 2001 (looking south)

Duck Lake #1

Duck Lake #2

34 m

118 m

134 m




Duck Lake #1 Duck Lake #2

= Duck Lake 1 Depth below ground level (m)

l

- Duck Lake #2 Observation well




- Deep in thick, unfractured clay formations and in confined aquifers,

- Similar to conventional weighing lysimeters but on a much larger scale
and with no significant disturbance of site.
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Geological weighing lysimeter - Kernen Farm SK
vertical water balance and annual cumulative precipitation 2004-2005

600
500
400
300
200
100
0
-100

-200

- < >
-400 Snow| accumulation

-500 |
03-Oct 01-dan 01-Apr 30-Jun 28-Sep

Millimeters of water




DuckLake# 2 1964-2005 Vertical water balance:
Observation well record vs Watflood model results

Water Level Variation at Duck Lake2 [mm]
300

n — WL: LZ+UZ+SWE  —— WL:DuckLakeZ2 - Obs
200 JAV \
100
0 fvw
=Y |
-200 ’ /VA
-300 V'\J\
-400

Oct-64 Oct-67 Oct-70 Oct-73 Oct-76 Oct-79 Oct-82 Oct-85 Oct-88 Oct-91 Oct-94 Oct-97 Oct-00 Oct-03




Duck Lk # 2: June to August 2003, with modeled soil moisture

WL, UZ (mm)

140 -
120 -
100 -
80 -
60 -
40 |

20 +

Precip (mm)

— 168

Watflood modeled soil zone storage

[ Gridded precipitation

— Watflood Modeled storage
— Duck Lk #2 Water level

10-Jun-03  20-Jun-03  30-Jun-03  10-Jul-03

20-Jul-03  30-Jul-03  9-Aug-03

+12

+10

-0

19-Aug-03  29-Aug-03



— Corrected_12




Annie's Well, June 30 - July 20, 2007
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