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BELCAM

5 scientific partners led by UCL and 8 pilot/technical centers

/ Belgian \ Collaborative Agriculture Monitoring
P b T IT platform parcel level

Product at the belgian Pilot & Technical Centers
scale

\ / Pionneers farmers

UCL

catholique Université : f vito == I
Iversite vision on technology —_ SCIENCE & IMPACT

deLouvain de Liége - = Cra_w

http://maps.elie.ucl.ac.be/belcam/
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Partnership and collaborative system
Learning phase

Researchers

FORUM
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Imagerie satellite

Visible: Les images satellites sont présentées
dans le visible, c'est a dire en couleurs réelles
telles qu'on les percoit sur une photographie

Feedback
&

Proche infra-rouge: Quand on inclut le proche
infra-rouge, la végétation sur limage apparait
rouge. Lintensité du rouge est directement liée au
développement de |a végétation. Plus le rouge est
us la végétation est dense. Le sol nu
hamps apparait dans les tons jaunes-
routes en gris.

_ Field data )

PROVINCIE
ANTWERPEN
Alckerbou - Addoppelsn Hooibeekhoeve

SUNAD-aiek- SN Mnlionen 4 I S da T CENTRE POUR L'AGRONOMIE
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DE LA PROVINCE DE HAINAUT
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ONDERZOEK & ADVIES IN LAND- & TUINBOUW
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Partnership and collaborative system
Farm sourcing

&%

CENTRE POUR L'AGRONOMIE
ET L'AGRO-INDUSTRIE
DE LA PROVINCE DE HAINAUT

FIAAP asbi - Filiere Wallonne de la Pomme de Terre

ONDERZOEK & ADVIES IN LAND- & TUINBOUW
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Imagerie satellite

Visible: Les images satellites sont présentées
dans le visible, c'est a dire en couleurs réelles
telles qu'on les percoit sur une photographie.

¥
Moeqpaa-

C eepppElH

Proche infra-rouge: Quand on inclut le proche
infra-rouge, la végétation sur limage apparait
rouge. Lintensité du rouge est directement liée au
développement de la végétation. Plus le rouge est
foncé, plus la végétation est dense. Le sol nu
dans les champs apparait dans les tons jaunes-
bruns et les routes en gris.

Researchers

Products based on
data rich model




BELCAM Objectives

.

v Speed up information loop
v Develop products corresponding to the
user’s needs (farmers vs. CP)

v Products available in NRT via ITplatfrom

.

UCL - EARTH & LIFE INSTITUTE




BELCAM Products

y Frege Sentinel time

¢

series
Sowing arvest
Ve N
0 )
O N

Nitrogen

advice

Heterogeneity map
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\ 7/ BELCAM Calendar - NRT

Requaferti /
1st N 2"d N 3rd N
iInput input input

livre blanc
Oct. Nov. Dec. Jan. Feb. March April May June July

Winter wheat

N total input.

Winter Canopy
T Chloroph

biomass
Canopy
Chloroph.

map

fCover profile

EO researchers, crop reseachers, and model researchers for a partnerships with farmers along the info chain
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belcam

Previous crop (Requaferti input)

Combined confidence (%)

Crop type map 2016

(RF probability X valid data %)

Classification
DMC & Sentinel-1

ssified

Undla

FPotatoes
Beets
Flax

Barley Rape Potatoes Beets
seed

2ar

ine

fent

Grassland
Forest

Built-up

Water

95% 66% 62% 69% 69% 71% 60% 73% 94%

66%

82%

Confidence

2%

79%

S7% 94% 93% 86% 85% 94% 70%

92%

99%

Accuracy
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Figure 1: non-filtered Gamma0 VV - Sentinel-1A
temporal series example in three vignettes.
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Model - Meteo data

evelopment monitoring

Data
~o~ CSDM
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Mes parcelles

Graty

Hassel

Hegge

Isieres
Jungers grand
Jungers petit
Keistraat
Kessler 46
Kessler 51

Kessler 58

Rasmont helene

Benoit Heens
Jenny Heuvick
Adrien Degavre
Joost Wellens
Joost Wellens
Jenny Heuvick
Joost Wellens
Joost Wellens

Joost Wellens

Green area index - Bilomass
At the Belgian level available for farmers

=i
) &

Mesure de la biomasse

LAI: Uindice de superficie foliaire (Leaf Area Index
en anglais) est un indice lié au développement de
la superficie des feuilles vertes de vos cultures.
Cet indice est nul et proche de 0 quand il y a pas
ou trés peu de végétation dans le champ et quand
les cultures sont sénescentes (feuilles brunes).
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Anomalies detection

® Example on the maize (Hooibeekhoeve “Tolhuis Tongerlo”): heterogeneity due to
water excess is clearly visible on Sentinel-2 fCover image time series
7 June 2016 10 July 2016 20 July 2016 6 August 2016 26 August 2016

25 Sept 2016 5 Oct 2016

o V

Zaaien ] -
Mais LG30217 95000 plantes/ha
12 May 2016

Oogst

Geéxporteerd 26 95 ton per ha
12 Oct 2016

Bemesting & il |
Van veld runderdrijfmest 4
50 ton per ha

28 Apr 2016 It

Bemesting
Synthetisch novurea
100 kg per ha

14 Jul 2016

)
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Yield estimate

® Based on Aguacrop with integration of fCover fom S2, meteo data
Potato
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Total nitrogen dosis

Maize

Potato Requafert

QEeEEEER

Winter wheat 3

Input data

- Crop type & variety

- Soll characteristics

- Crop residues use

- Manure application
..requency. ... )

-i Previous crop (type,
i yield)

-i Cover crop type

- Cover crop ploughed/
not ploughed

Complementary dosis

June-July

Source: Sciéentific
American

RS data used to decide if
the complementary dosis is
applied or not (NNI).

2nd . 3rd dosis based on LB

Split in fraction

<— Sentinel-2

+«—— Sentinel-1
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Conseils
Recommandation azotéee :

Tallage :ajouter cette recommandation
(applique :60)

Redressement :55 (appliqueé :)
Demiére feuille :ajouter cette recommandation

Conseils pour 3 applications de fumure.

Lors du premier encodage, vous obtenez un
conseil de fumure au tallage, au
redressement ou a la demiére feuille. Par
apres, pour obtenir le conseil de fumure
azotée pour une autre fraction, cliquez a
coté du stade de développement pour
leauel vous désire7 le conseil et remnlisse7

Wheat example: nitrogen application in 3 fractions
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® Combination S2 — S1 2016
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Estimate yield at parcel level

Sub-saharan smallholder farming systems
Lambert Marie-Julie (PhD researcher)
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Method

e Sentinel 2: 10m and 20m bands

e Random Forest classifier trained with field data

* Under the cropland mask
* Majority filter with cadastral parcels

- Cotton
I willet
- Maize
100
80
60
40
20
0

FSCORE [%] of crop type classification
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I Mapping vield by combining crop type map

and yield estimation

* High intra and inter field heterogeneity

UCL - EARTH & LIFE INSTITUTE

Yield [kg/ha]
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Data selection
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Sentinel-2 for Agriculture

Consortium Support & Champion Users + sites managers
t r Vi r ricultur e‘ ;’-‘-'/“I'I;.i}'ff ™ \
S el el Bl g, mME Gl 2%
fa “ Syre RADI
Université
catholique

de Louvain

DEVELPMENT

@ &\%esa cYo gz B i

J ' u
— — 29-baliculq i —’
Uniwered Chease 1. KHARTOUM STATE //‘\\

| - - . nevss || B
1st User Consultation organized by ESA in 2012 ~ @ ==/l ==

enare
2nd User Consultation through surveys in 2014 ZUSGS [N

Survey filed up by 42

Institutions
Public NGO
sub- T 2% Public
national .
Frivate/
12%
Internati _-
) :
21% 15t Sen2-Agri Users Workshop — FAO May 2014

2"d Sen2-Agri Users Workshop — EU Nov. 2015
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Open source System to deliver
4 products along the growing season

In line with the GEOGLAM core products

DYNAMIC CROPLAND MASK Binary map identifying

annually cultivated land at
10m updated every month

Monthly cloud free surface
reflectance composite at 10-
20 m

CLOUD FREE SURFACE Growing sedson ' CULTIVATED CROP TYPE MAP
REFLECTANCE COMPOSITES (manthly updates} Growing sesson

Open source toolbox
Capacity building and training

VEGETATION STATUS

GfOWing S8 S 0 N e Growing season
(monthly updates) (weekly updates) crop type map atl0m for the

main regional crops including
irrigated/rainfed
discrimination

Vegetation status map at
20 m delivered every week
(NDVI, GAI, pheno index)

» AN Y x
DL TRV GRWG W L e
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Before the start of
- the monitoring period |

System initialization

\\\\\

No
Data

. e sentinel-2
System operation for crop type

Monitoring period

+ AGRICULTURE

Automatic EO data download
Manual in situ data upload

’ ’
s 7 ’
_______________________

6M

Overview

Overview

Seard rofile | Car

The Sentinel Data Hub is a web based system designed to provide EQ data users with distributed mirror archives and bulk dissemination capat SRS £
Detailed information on Sentinels products and Data Access mechanisms is available at ht

tinel.esa.int/web/senti

UCL - EARTH & LIFE INSTITUT
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e sentinel-2

‘\t

System operation for crop type

Before the start of | — _ Automatic EO data download
' ' Monitoring period : .
the monitoring period | Manual in situ data upload

Mo
Data

System initialization

The Sentinel Data Hub is a web based system designed to provide EQ data users with distributed mirror archives and bulk dissemination capat

Detailed information on Sentinels products and Data Access mechanisms is available at https://sentinel.esa.int/web/sentinel/sentinel-data-ac

o D) fovtach

Couar ereanis
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Before the start of

Monitoring period

the monitoring period

Mo
Data

System initialization

No
Data

e sentinel-2

System operation for crop type

Automatic EO data download
Manual in situ data upload

No No
Data Data

""""""""""

g; Sentinels Scientific Data Hub

(U Search | Profile | Gart | About

Overview
The Sentinel Data Hub is a web based system designed to provide EO data users with distributed mirror archives and bulk dissemination capat

Detailed information on Sentinels products and Data Access mechanisms is available at https://sentinel.esa.int/web/sentinel/sentinel-data-ac

Operators
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System initialization

Monitoring period

e sentinel-2

System operation for crop type

Automatic EO data download
Manual in situ data upload

No No
Data Data

E;; Sentinels Scientific Data Hub

(U Search | Profile | Gart | About

Overview
The Sentinel Data Hub is a web based system designed to provide EO data users with distributed mirror archives and bulk dissemination capat

Detailed information on Sentinels products and Data Access mechanisms is available at https://sentinel.esa.int/web/sentinel/ sentinel-data-ac.
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Operators
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e sentinel-2

1)
S ot Sl
: : ICRISAT /B .o e RS 4 SIS
woSZIF eygisat Mgz dcirad  JIcrisT "°PT omlme N kC-Ivi GEOTERRA WSS

3 national sites: development at large scale
8 local sites + volunteers: exhaustiveness of agrosystems

UCL - EARTH & LIFE INSTITUTE



Ukraine: first nationwide cloud free composite at
10m resolution from 92 Sentinel-2 tiles

1 composite per month
Based on 50 days of data




@ sentinel-2

First nationwide croptype map at 10m
resolution from Sentinel-2

Crop mask
OA= 0,96

Ukraine Global Main crops - OA= 0.811

Sy L0 TR NS |
R T P ik

Non-Cropland -

. . MetricsNames
- .F—acnre

Soybean

Winter Wheat

Spring barley
- Sunflower ‘
- Other Crops

0.0 -

I"u'lau:e Suyheans Sunﬂnwer Wmter barley Wlnter wheat
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. o sentinel-2
Vegetation status map
- GAl series over cropland
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"sentinel-2

Mali Crop mask
Most difficult site - data collection

OA: 81% Mali



e sentinel-2

Nonetheless, data were collected...

Bare gails

Build-up surfaces
Cropland
Falbows

8200 samples
(~43000 ha)

Splitted into:

st bodies ' - 75% for the calibration

wotanes - 25% for the validation
UCL - EARTH & LIFE INSTITUTE

Forasis
(srassiands
Open Forests
Rocky Soil
Sand




Cropland Mask ¢

3 Cropland area

M Non-cropland area

Cres sa 2 Lonazac &

Yo Sne aorn favs ARY Sonad Suma




Overall Accuracy 81 %

Wain Cops | Fiseore

Wheat 82%
Barley 68%
Oilseed crops  92%
Fodder crops 89%

sentinel-2

+ AGRICULTURE




\Y") 3 days to convert ~7 TB of images

*

*

*

*
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Into a cropland mask of 6,6 Gb'!

Data volume

Cropland mask: 6,6 Gb for a national Ukraine coverage, i.e. an area of ~600 000 km?
Crop Type map : 2,7 Gb for a national Ukraine coverage, i.e. an area of ~600 000 km?
Amount of L1C Sentinel-2 and L1T Landsat 8 data downloaded : 2,16 TB

Amount of L2A generated : 6,86 TB

System performance
+ Cropland mask: about 3 days for the raw crop mask, about 5 days for the post filtering step
+ Crop Type map : about 2 days

+ Atmospheric Correction : 30min / tile

Hardware specification: 2 x Intel(R) Xeon(R) CPU E5-2650 v3 @ 2.30GHz (20 cores total, 40 threads),
128 GB RAM (26 TB disk space)




Avallability of the system

)

* Free, open access and fully documented from 28 June 2017
http://www.esa-sen2agri.org/

* Open meeting FAO (Rome) : champion users product’'s feedback
* QOperational system: GNU/Linux

# sentinel-2
sentinel-2 for agricultuce monitoring

Sentinel-2 for Agriculture % | 4

€ @ 127.0.0.1/login.phy

 sentinel-2
sentinel-2 for agriculture monitoring e = Edit  Enabled

sentinEI'Z % P R 3 a : DSl Site name:
sentinel-2 for agriculture monitering ' =% : Test Site =

.........
DHOUUCH

Short name:

test_site

List of Seasons

S::;%n S:taas,:n Season mid Seasonend Enabled proAc?;Vs%rs Action Edit
Edit
Useiname: Summer |2017-04-21 | 2017-04-30 | 2017-05-31 [l L2A B X

Edit

L3A = o=

sen2aqri 38 Eait

i 0

Add New Site % HLaa =

0 Edit

Password: Cres ==

Site name: 1 Edit

& LA L) Upload site shape file: 1-20 Edit

Test Site =4 Edi

Browse... | No file selected. = Edit

Seasons: 5 Edit
3 SRR T . WS o
------ I f 'lu';‘!  Test Site fest slie = it

Upload site shape file:

Browse... | No file selected.

Enable site: m
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