Envi t Envi t el
Bl CO0R™" Gnaca Canadi

Integration of Land Surface
Simulation, Remote Sensing
and Field Studies

In the Prairies

Brenda Toth, Al Pietroniro
Hydrometeorology and Arctic Lab
MSC Environment Canada

Garth van der Kamp, Raoul Granger
NWRI Environment Canada

Craig Smith
MSC Environment Canada

Pierre Pellerin, Vincent Fortin, Stephane Belair
CMC/RPN Dorval, Environment Canada




Field Studies in the Prairies, integration
with recent studies

AAnaIysis of 2007 data, production of the NAESI report

I Use of the geologic weighing lysimeter in assessing the closure
of the local measured water budget in 2007, collaborations with
Van der Kamp and Granger (NWRI), Smith (MSC)

A Environmental Prediction System for NAESI

I Kenaston Mesonet/Brightwater Creek study (MESH system
forced by point data and verified by local distributed soil
moisture mesonet)

I Entire SSRB (MEC system forced by regional datasets with
water availability outputs)

I Production of 2002-2007 water availability indicators and
assessment of modelled error for water budget (SSRB)

A Drought Research Initiative (DRI) dataset production
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Study site I Kenaston/Brightwater Creek
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Use of geological weighing lysimeter to
asses closure of the water budget

Collaboration with
Overview of the Weighing Lysimeter Dr. Garth Van der Kamp

NWRI

Instrumentation

» Fundamentals
U Change of mechanical surface loading is instantaneously transmitted
to deep saturated formations resulting in change of pore water
pressure;

U Piezometers in saturated formations can therefore detect pore
pressure changes due to hydrological processes such as:

Conceptual Sketch of Piezometric Weighing
. Lysimeter Installation
V Snow accumulation;

V Rainfall; # %* é.

V Evapotranspiration

v tesd meters /7

N !
\ . p
\ ’
N ’
\ ,

/' t

\ /
R essure Transduer

Van der Kamp et al, 2003 1+l
Canada




Winter/Spring lysimetric, SWE and flow
measurements

Precip=96.5mm ET=0mm Runoff=32mm @S =40 mm
Residual = +24.5 mm
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Summer/Fall lysimetric, flux and soil
moisture measurements

Precip =233 mm ET =229 mm Runoff =0 mm PS =-55 mm
Residual = 59 mm
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I Rain (mm) = 0-5cm Soil Moisture (%) <+ 20 cm Soil Moisture (%)
+ 50 cm Soil Moisture (%) cumulative load (mm)

Precip = 329.5 mm ET =229 mm Runoff = 32 mm PS =-15mm
Cumulative Residual = 83.5 mm (25% of precipitation)



Application and verification of an Environmental
Prediction System (MEC/MESH) for NAESI
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Two nested modelling domains

RPN MEC runs

Stand alone MESH runs -
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Distributed soil moisture as model
outputT RPN MEC runs over SSRB

A Pierre Pellerin, Vincent Fortin, Stephane Belair,
Marco Carrera, Isabelle Dore, and others in RPN in
Dorval
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2002-2007 modelled water availability
Indicators for the SSRB
closure of water budget for NAESI

availability parameter 2002 2003 2004 2005 2006 2007 average

total precipitation 394.7 334.0 392.5 396.2 447.0 414.9
evaporation 279.3 285.2 279.0 354.4 351.2 314.0
total runoff 59.4 61.9 61.7 104.8 77.0 85.5 75.0
ground water recharge 7.0 8.1 6.2 12.6 10.1 9.2 8.9
interflow 0.03 0.03 0.03 0.06 0.04 0.04 0.04
continuity equation * 49.0 -21.3 45.6 72.6 -45.3 0.9 16.9
error (% of precip) 17.5% -7.5% 16.4% 21.7% -12.8% 0.3% 5.9%

average SWE 15.9 15.7 15.9 14.6 15.0 19.8 16.1

oil moisture (vol %) 0.12 0.14 0.13 0.15 0.16 0.15 0.14
il moisture (vol %) 0.16 0.18 0.15 0.19 0.20 0.19 0.18
oisture (vol %) 0.11 0.12 0.12 0.13 0.13 0.13 0.12

withdrawal from storage 23.6 29.6 17.1 26.9 34.8 30.6 27.1

precip - evap - runoff - recharge -interflow - (change in storage)
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CanExSM-10

A multi-agency

I EC, AAFC, U of G, U of
Sherbrooke, CSA

A multi-objective
A multi platform
I Satellite, aircraft, ground
A calival and scaling
I SMOS, ALOS, RADARSATZ2

A Kenaston: 60 field sites (40 time
series and 20 manual survey
fields)

A BERMS: historic sites + temporary
sites + manual survey sites
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