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Agricultural Production in Canada
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65 million hectares of
land concentrated
mainly along the US
border

55% of land is crop
land (primarily
oilseeds and grains),
30% pasture

Climate risk is
significant — large land
area, sparse
monitoring and
primarily rain-fed
cropping system
Single growing
season: April to
October

Business risk
management support
IS a major role of
government



Soil Moisture and Extremes
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National Climate Production Risk

Assessment
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Green — no significant climate-related risks; minimal impacts.
Yellow — one significant climate-related risk; minimal to moderate impacts.
Orange — one or more significant climate-related risks; moderate impacts.
Red — one or more significant climate-related risks; large, urgent, disaster or record impacts.

Inputs:

¢ climate station based
maps

e Drought indicators
(PDSI, SPI)

¢Soil moisture from water
budget models

eSatellite based surface
soil moisture, NDVI

eMedia reports

eCrowd sourcing
(Agroclimate Impact
Reporter)



Global Monitoring: GEOGLAM

WHEAT (major growing regions in AMIS Countries)
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G20 Ministers of Agriculture initiative to reduce food price volatility by providing
transparent, consistent information on global crop outlooks

Joint Experiment for Crop Assessment and Monitoring (JECAM) — develop best
practices for remote sensing of key agricultural indicators




Drought Monitoring

North American Drought Monitor
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Integrated Canadian Crop Yield Forecaster

Current Inputs
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SMQOS Surface Soil Moisture

(animated time series 2013)

Percent Saturated Surface Soil Moisture from SMOS Satellite Data

Pourcentage de saturation en eau de la surface du sol obtenu des données satellite SMOS

Week 14 and 15 (April 1 - April 14), 2013 /Semaine 14 et 15 (1 avril au 14 avril), 2013
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Prepared by A griculture and Agn-Food Camada’s Earth Observation Service / Préparé par le Service dObservation de la Terre, Agriculture et Agroalimentaire Canada

Produce
Weekly, Bi-
weekly and
Monthly
estimates
April 1 to
November 30
in NRT

Operationally

produced data
set to support
programs and

services



Near Real Time Monitoring

Percent Saturated Surface Soil Moisture from SMOS Satellite Data

Pourcentage de saturation en eau de la surface du sol obtenu des données satellite SMOS

Week 26 and 27 (June 23 to July 6). 2014 / Semaine 26 et 27 (23 juin au 6 juillet), 2014
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Prepared by Agriculture and Agri-Food Canada's Earth Observation Service / Préparé par le Service d'Observation de la Terre, Agriculture et Agroalimentaire Canada

mage courtesy Portage Online



Multi-Scale Satellite Surface Soil Moisture

Monitoring

Percent Saturated Surface Soil Moisture from SMOS Satellite Data

Pourcentage de saturation en eau de la surface du sol obtenu des données satellite SMOS

Week 17 (April 22 - 29, 2012) / Semaine 17 (22 au 29 avril), 2012
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Prepared by Agriculture and Agn-Food Canada’s Eanth Observation Service / Préparé par le Service dObservation de|

Courtesy Heather McNairn

Retrieved Soil Moisture Map for 25 April 2012
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i,

_RISMA In Situ Validation Network

Data available
in Near Real
Time

MB Network §

12 Stations ON Network

5 Stations
SK Network

i&F 4 Stations

3 Hydra probes each installed at multiple depths:
*0-5cm 5cm

*20cm 50cm

*100cm 150cm (Sask Pasture)



e Maps, information products are
communication tools for decision making
at a national scale, not for individual
farmers

* Tools for precision agriculture, producer
decision support are largely provided by
private sector
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Defining Risk Conditions:
Soil Moisture Anomalies

Famers are adapted to

‘normal’ — need to
better define
abnormal to isolate
where risk is occurrin

Satellites have short data
records!

Need to Define “Normal”

—
o

I

0.2

0.3 0.4

Soil Moisture (cm® cm™)




Soil Moisture Anomalies from SMQOS 4
year Baseline

Difference from Four Year Av erage, Percent Saturated Surface Soil Moisture from SMOS Satellite Data

Pourcentage de saturation en eau de la surface du sol obtenu d es d onnées satellite SM OS5,
Ia différence entre les cond itions actuelles et la moyen de quatre ans

Wesl 32 and 33 (Avgust 5 -Avgust 18), 2012/ Szmaine 32 ot 33 (3 20it av 18 aodt ), 2012

Zoll M olsture DEferencs from Average
HumBdEé du 50l
diférenos de la moysnne historique

-
[ ELEEEE RS
[ -75mesx
[ewezs
[Jesmmox

[[Jowmzs=
[ zswess
Bl s ot
| EETILEY

=10%
Mo Data

I:l aUcune dommees

ThiL map npredd o the volumarc sol molune
o EReh e Lol R R ik o T
wwlm dam ricand B the BBk Wik (%6 ol
aowraged for d DckenNoventer paned. The
g e praduced from patak mlcod dandine
dars cobsaud by the Soll Molture and Ocan
by GMOS) sl wd cormemd ro asl
malince wing vekn 551 of e SMODE el
. e procedscr aed podded e s redskein of
025 dhprabt THE produd i adl in ik dicilog mant
pha i whould bk uskd 38 wuch

A ST AT S I L S e
marsusls  de  Fhomkdid  solumigoe  du osal
forchrmigh b asersdon du nal) da le couche
ik il (2 Gem) kT B moywn pour W parkd
* Faroig e db DS (£ 8. L Gl warpro s &
pank  cda dorvedd  manelieing mkcra-snded
ek g uinsd par b gaced e b ik des sl
i asliin dea colard (EMOE) & cowdel wn
humidik du adl en ullaser Bovenlon S5 du
procsdnar GMOE humkdbh du sal dwe L
Wastidon di 005 dagnk D pradul nkdnk # phE R
i O [T T T AT T T LT L Y 1T (L

Frgamd 5y Agramalmm =2 AgeFead Cmadda Exi: Okasmases Serviss | Feipeé gar b Sovies & Ofasrasas d2 & 1=rs, Agrasulmrs ot Agresbmansse Camsiz




2012 Drought In Southern
Ontario
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00 Wet To Seed 2010 and SMOS
Soil Moisture Anomalies
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How does SMQOS capture risk events?
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Risk Descriptor

« Soil moisture anomalies (from four year baseline) capture regional scale risk
events well

« Can inter-calibrate data sets to get a longer time series for forecasting, risk
assessment?



Multi-Sensor History of Soil Moisture
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Data Set from ESA:
1979 to 2010 soil moisture | — Band, 40km Res .
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Satellite Soil Moisture ‘Normals’
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Difference between Baselines
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Baseline time periods
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How much of the difference between the baselines is due to differences in
errors of the two data sets, and how much is due to differences in the length of
the time period?



Application User Needs

Root zone soll moisture
Consistent time series
Reliable near real time data access

Cal/val — how does error in data impact
the applications?
Processing of data at source

— Inter-calibration
— Meaningful product development




Conclusions & Future Directions

e Timing Is everything!
— Data needs to be available in NRT to support risk
assessment

— Longer term, high accuracy and confidence can be
used for longer term evaluation such as statistical
forecasting

 Evaluation of ECV reference data set
— Can this be a robust baseline?
— What are the errors in using a multi-sensor data set

— Can the dataset be used for statistical yield
forecasting?

e Blended agricultural risk indicators — NDVI,
Evapotranspiration — snapshot of risk



