Agriculture monitoring In
countries atrisk
remote sensingchallenges
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Countries arisk? ...

Risk = Food insecurity

Food security is a complex condition, with 4 dimensions :
availability, access, utilization and stability.

“Theenvironment for food and agricultural production is
Increasingly challengingparticularly for smallholders due to
natural resource degradation, more frequent and severe weather
events globalization (new forms of investment, new food system
governance)urbanization and marked 2 Y OS Y i'NJ G A 2 Y
FAQO source

FACandthe post2015 development agenda, March 2014
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‘ Irrigated farming systems O Rainfed farming systems in steep and

highland areas
‘ Wetland rice based

Rainfed farming systems in dry or cold areas
Rainfed farming systems in humid (and

subhumid) areas . Mixed large commercial and small holder
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Food Security Risk Index
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Rank Country Rating Rank Counfry Rating

Extreme Risk ] 1 DR Congo  Extreme 8 Chad Extreme
High risk O 1 Somalia Extreme 7 Ethiopia Extreme
Medium risk O 3 Burundi Extreme 7 Haiti Extreme
Low risk [ 4 Eritrea Extreme 9 Afghanistan  Extreme
No Data (| 5 Angola Extreme ) Liberia Extreme

© Maplecroft, 2011
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Drylandmixed . .

Agropastoral SN
millet/sorghum ¥4

Cerealroot crop W _ i. 7 Maizemixed
mixed .

Ricetree crop

Large
commercial &

smallholders ‘ Cil"Od

Farmingsystenmap, FAO
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Smallholdema g r 1 c u '

. challenginaagriculture intermsof Remotesensing

A Important cloudcover(inter-tropicalarea)
A Largevarietyof croppingsystems

A Large intrafield variability

A Smallsizedfields

A Non-synchronousropphenologies

A Presencef fallow

A Presencef treesin the cropland

A Highland agriculture

A MixedCrops(cereals agroforestry..)
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Remotesensingssues

A Small image archiv@nainlydry seasorimages)
A « Smalldata» context(rainfall, soil, atmospheriadd a t a ...)
A Difficultiesin obtainingin situ (andstatistica) data

A Difficultiesin national collaborations (few RSientists
technical 1 mi t ati ons ...)

A L.
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A challengingagriculture forremotesensing..

BUTwith expectedhigh gaindecauseauncertainagriculture
statistics

1400000 3000000
1200000 2500000
=}
.. 1000000 5 5000000
3 800000 5
=t 2 1500000
§ 600000 S
£ 400000 € 1000000
2 200000 £ 500000
[
= 0 0
— =~ om0 0 o m DO E%%EREE%EE;ES
SRR FRRIFE RS OO O
HHHHHHHHHHHHHHHHHHHHHHHHHHHHHH
FAOstats

@cirad



Cloudiness £

Mean cloud fraction (1982-2009)
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CLARA-A1 dataset is a global dataset of cloud, surface albedo and surface radiation products derived from measurements of the Advanced Very
High Resolution Radiometer (AVHRR) onboard the polar orbiting NOAA and Metop satellites (EUMETSAT).
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http://wui.cmsaf.eu
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http://wui.cmsaf.eu/

Intra-field variability ..
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A Soil sowingheterogeneity ..
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High intrafield variability _—
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Croplandpatch size
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Mapof MODISroplandmapaccuracy
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Croplandpatch size ..
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Plot/field patch size .
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Fallow? e

A Definitionof afallow ?
A Spatial/spectral and texturahdicators?

@cirad



MixedCrops . _—

A Many associateatrops

A Agroforestry
A ...
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Seasonality s
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Field NDWI

A Equatoregion noseasonnoseasonrelatedcrop
phenology

A Drytropics: shortrainyseason> cropsandnatural
vegetationgrow at the sametime

A BUT ALSCsometropical croppingsystemsare not
seasonrrelated

Sugarcanexampldn the
French WeslIndies
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Research axes ... .
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Needto be IMAGINATIVE'!

A Toforgetregionalagriculturalmonitoring atfield scale
A To explore newvaysof dataprocessingRS anathers)

A Tosearchindirectindicatorsof cropconditions

A ...
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Research axes ... .
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o To Io Do Io o Do

T>

Greathopesin Sentinet2 (incomplementto similarsensor$

Use multiplesensors. time seriesVHSR, SAR ? SMAP ? SMOS ?
Stratificationto decreasespatialvariability(zoning)
Croplandidentification, throughstructure and spatiahnalysigOBIA ?)
Croppingsystemmapping rather than croptype mapping
Cropconditions : «pilot field » ?

Expertiseon drivingfactorsof croppingsystemsand crop production ->
Indirectwaysfor mappingsurface conditions.

Modeling (how to use a&ropmodelwhen croppropertiesare not

accessible ?)
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Andnow ?

A Howcanwe conducta collaborativeeflexiononthis subject?

A Somanypoints totreat, how toestablishpriorities( S1 G MA ...

A ...
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