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Introduction

e Context
Understanding the water cycle
e Objectives

Validation of SMOS (Soil Moisture and
Ocean Salinity) and pre-launch validation of
SMAP (Soil Moisture Active and Passive)

Joint efforts of Canadian
and US researchers



Introduction

Financial partners:

Natural Sciences and Engineering Research Council of
Canada- Strategic Program Grant (NSERC-SPG)

Environment Canada (EC)

Canadian Space Agency (CSA)

Agriculture and Agri-Food Canada (AAFC)

National Aeronautics and Space Administration (NASA)



Study sites
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Study sites

e Kenaston

24 EC fields
16 U of G fields
20 manual survey fields

Legend

[:l Study area
O UofG Sites
© EC Sites
© Manual Survey Sites




Kenaston Site
Standing water during CanEx-SM10

Issue to consider in data analysis
and algorithms development




Latitude
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-104.8
Longitude

Study sites

Research Sites:

OBS: Old Black Spruce

OJP: Old Jack Pine

HJ75: Jack Pine harvested in 1975
HJ94 Jack Pine harvested in 1994
HJO2: Jack Pine harvested in 2002
FEN: Patterned Fen
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UAVSAR area
O Ec Sites
© SMOS Grid centres




Study sites

 Soil moisture measurement locations (BERMS)

Ground Team Sampling
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Data acquisition (1)

e Ground, airborne, satellite measurements
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Data acquisition (2)

e Ground data

Roughness : s and | parameters from 3-m
long profilometer

Soil moisture :
Sampling
In-situ Networks of Environment Canada,
and U of Guelph

Vegetation characteristics : height, water
content, density, etc.



oll moisture sampling strateg

e Over Kenaston
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Samples of data



Airborne measurements

« Twin Otter L-band radiometer data (June 14, 2010)
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Airborne measurements

« UAVSAR composite radar image (HH, VV, HV) on
June 5, 2010
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Satellite measurements

e ASAR-Envisat Kenaston Field L5: NE 01-29-05
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TB (K)

Satellite measurements

Temporal profiles of SMOS (TBx and TBy) and AMSR-E (55 °)
Kenaston

450

400 -

350

300

250

200

150

100
100

T T
—=e&— SMOS soil moisture
—e— Measured soil moisture

I Rainfall*

150 200

SMOS/AMSR-E Brightness Temperature over Kenaston at 6=55°

— o TB, (SMOS)
—«— TB, (SMOS)
TBy ¢ ocry (AMSR-E)

TBH, 6.9GHz (AMSR-E)

250

Julian day 2010

175

150

-1125

0
350

Rain volume (mm), Soil moisture (% vol.)

TB (K)

450

400

350

300

250

200

150

100

100

BERMS

SMOS/AMSR-E Brightness Temperature over BERMS at 6=55°

175

— o TB, (SMOS)
~ —e TB, (SMOS)

V, 6.9GHz

TBH, 6.96H (AMSRE)

150

B (AMSR-E)

200
Julian day 2010

250

—e— SMOS soil moisture

I Rainfall*

300

0
350

-150

1125

-100

Rain volume (mm), Soil moisture (% vol.)



EMISSIVITY

Comparison with Kerr and Wigneron (1995)
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* Angular profile of SMOS (TBx and TBy) and AMSR-E (55 °)
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Brightness Temperature Ty (K)

Comparison with Ulaby et al. (1986)
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CanEx-SM10

For more information
http://www.pages.usherbrooke.ca/canexsm10/

e Data processing
 Data analysis } Current status

e Dissemination |

Avalilability of the data to public in 2012
Thanks!
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