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Agriculture and soil - examples of earth
observation-based products
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Land applications scientist, ESA

—e=— i == __ o



WORLDCOVER esa

GlobCover 2005

GlobCover 2009

WorldCover
Conference 2017

CARDINAL REQUIREMENTS

fast generation and validation of a world land cover based on Sentinel-1 and Sentinel-2 constellations

10 land cover classes
10 meters resolution
WorldCover 2020 75% overall accuracy

Envisat MERIS 10 m | cm(t bv VITO.Bmckmann ‘;u"sult' (S,]IASA. GAMMA. WURVllth kw users from EU DGS, FAO. EEU‘ OECD, C[FOR,UN((D RI
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Demonstrate timely monitoring of global agricultural productive area for improved
international & national reporting as well as market transparency.

World Cereal




Global level [staple] crops mapping for food security esa

WorldCereal, an EO based system
for global cropland monitoring

WorldCereal aims to develop an efficient, agile and robust EO based system
for timely global crop monitoring at field scale.

The OpenSource WorldCereal system will be able to:
«” Create local to global annual cropland extent maps at 10 m
resolution
«” Update the crop maps on a seasonal basis
«" Differentiate between actively irrigated and rainfed fields

" Produce global maps of maize and wheat, two of the major staple
crops

WorldCereal is a global R&D challenge aiming to engage the global
agricultural community to achieve optimal results.
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Large scale ‘den‘tonst‘rat‘ion Bt o ~ esa

&

Civray, France

o performed on 1 5M km?in three contlnents coverlng dlfferent agrlcultural
. zones | -

five areas in Argentlna Spaln France Ukraine and Tanzanla The

28 benchmark year for this demonstration was 2019

'the cropland classmer is overaII 90% and crop type wise 80% accurate

wheat (08/19) cropland (08/19) corn and wheat (11/19)
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Products and access

@) World Cereal | Product Viewer + Add map
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Annual cropland ¢ o Maize (zone 20087)
8 products : &1 2020-09-13 / 2021-08-18

Leaflet | Background map: Esri, USGS | Esri, Garmin, FAO, NOAA | Earthstar Geographics ! P N 10 filtered products

2018 2019

Annual cropland (annual, zone 20087
Active cropland (summer1, zone 200
Active cropland (summer2, zone
Active cropland (winter, zone :
Active imrigation (summer1, zone
Active imrigation (summe

Active imrigation (wint

Maize (summert, z

— = 11 EE - e i ] » THE EUROPEAN SPACE AGENCY




Commodities’ mapping Eesa

B L & ‘ Approaches taken by Agri-Food
4 S S T companies to ensure that sourcing
s N complies with sustainability
commitments:

* increased direct sourcing
« cascading compliance

8 « certification

B Bl g s '
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Guatemala ST . | e }

Honduras ‘#V‘ ” t i ;ﬁ%Philippines ° traceab”'ty
CostacRiIca 3 g 2IES LLEiEZ:a Thailand * T ° transparency
olombia 1 : % Malaysi : i
) Ecuador _ Brazil Ivory Coar\]?geria aIfxoieSia‘ : f’ipg;}New Guinea o |andscape approaCheS
f TEX,“‘ é‘;:“?'- -
Agri-Food related indicators
measurable by EO data:
« supplier farm sizes (large
vs. small)
- « land use change (crop vs.
non-crop)
= - « crop types change (cash
Oil palm plantation distribution grid crop vs. staple)
[ Potential distribution of oil palm plantations . YIeld estimation (per CrOp)
[l Detected oil palm plantations .
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Sentinels for Agricultural Statistics
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ESA Sen4Stat project: Objectives & Scope

Objectives:

esa

« Engage agricultural National Statistical Offices (NSO) to demonstrate the benefit of EO

information within their operational workflows

- Provide & demonstrate validated algorithms, open source tools, products and best practices for

national agricultural statistics with EO facilitating the uptake of EO information in the NSO

OPErNICUS Surveys &
_ " in-situ data
National Statistical = I’”Dro
Offices Time " Veq
(Spain, Senegal, Malawi, 'nes
Tanzania, Ecuador)
RGOS & Di(s;ae OSr[-)eatgﬂtlion
Analytics ggreg

FAO, World Bank,

URSRRl =C. \FP, CGIAR, Wall-to-Wall
i; ﬁ o @ OECD, GEOGLAM open source Coverage
\
Cloud TR Sl
" =AY aC
EO Experts . Technology carey & 5P

ESA UNCLASSIFIED - F

National

DATA
T0 END
HUNGER

Contribution
to
50x2030

Initiative

Agricultural
Statistics

SUSTAINABLE
DEVELOPMENT

GIALS
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Healthier SOIL — healthier food — healthier humans Eesa

WORLDSOILS

Monitoring global topsoil using space-borhe EO data

Eesa

The WorldSoils project aims to develop a pre-operational Soil Monitoring
System to provide yearly estimations of Soil Organic Carbon
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esa

Healthier SOIL — healthier food — healthier humans
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Soil Many soil Soil Soil moisture Soil
Color, attributes moisture Soil roughness roughness
SOC (SOC, clay,
carb, ...)
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Root zone soil moisture - SMOS (2016)
RZSM and evapotranspiration —- ECOSTRESS (2021

ECOSTRESS LSE Band4
ECOSTRESS LST

ECOSTRESS LSE Band5

ECOSTRESS Land Surface Emissivity (LSE)
and Land Surface Temperature (LST)
images over North Africa
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