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Welcome to the webinar

The webinar will last around 1h

The slides will be available on the Sen4Stat website in the coming 48 hours 
(https://www.esa-sen4stat.org/)

Presenters: 
Sophie Bontemps & Boris Nörgaard from UCLouvain
Joseph Pacon from PRDP, Philippines

Members of the consortium available to answer your questions
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Webinar outline

• Sen4Stat overview

• Sen4Stat demonstration worldwide

• User’s perspectives: the case of PRDP, Philippines 

• What’s next 

• Questions and answers
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Sen4Stat: coupling EO data and statistical surveys 
for improved statistics

Sentinel-1 and -2

Agri. surveys

SENEGAL – NIORO DU RIP
Cropland – non cropland map
Crop type map 
                    OA: 88,2 % 

F-Score Groundnut : 95,2%
F-Score Mil : 83,8 %
F-Score Maize : 54,8%

 

EO products

SPAIN – CASTILLA Y LEON
Soft wheat yield estimation

SENEGAL
Crop growing metrics evolution

EO cloud

Sen4stat

IMPROVED STATISTICS
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• Processing Sentinel-1, Sentinel-2 and Landsat-8&9 time series according to the 
state-of-the-art including advanced SAR products (coherence, gamma naught,…)

• Delivering automatically or on request 5 types of products (processors) in near 
real time along the satellite data acquisition or off-line :

Sen4Stat: an ESA open-source SAR and optical toolbox for 
operational crop type mapping and monitoring at national scale

1. Optical 10m cloud free temporal synthesis and SAR 
temporal synthesis

2. time series of spectral indices (NDVI, coherence,…) 
and biophysical variables (LAI, fCover, fAPAR)

3. 10m crop type maps along the season based on in situ 
dataset and stratification 

4. a large set of crop growth conditions metrics 
(including even meteorological data)

5. crop yield estimation at various aggregation levels 
(national, regional, …)
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An open-source toolbox for operational crop 
monitoring for agriculatural statistics at national scale

Sentinel-1 & Sentinel-2
For NRT & off-line production
Running on the cloud or locally

In situ data QA embedded
Compatible with list and area frame 
surveys
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Sen4Stat : parameters settings

Area of Interest Shapefile to be uploaded

Monitoring period Start and end dates to be defined

S1 - S2 - L8&9 To be selected

Data sources ESA&USGS – AWS – DIAS – local 
storage…

Start of the season

System 
configuration

End of the season…

Sen4Stat : field campaign
Sampling design Stratification and sampling

Field visit In situ data collection – early survey

In situ data collection – mid-season 
survey

Data upload Field data quality control and 
formating

Mali stratification (PIRT)

Cloud 
Computing

Graphical user interface to configurate the system, 
launch the production and monitor the processes 
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In Situ data

Statistical survey data for acreage estimation Windshield survey (points taken along the road) 
data for mapping purposes

• In-situ data needed for 
• calibration: learning dataset to train the algorithm or model

• validation: estimate the products accuracy (with a confidence interval) using a statistically-sound 
sampling to be objective and independent

• statistics estimation: statistical survey designed to estimate crop acreage 

• Integrated data formatting and quality control
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Juillet 2016

Août 2016

Septembre 2016

Octobre 2016

Cape Town

Western Cape Province monitored by Sentinel 2

June July August September October November

Winter grain production region (South Africa)
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Spectral indices and biophysical indicators 
BV-Net approach 
(Weiss et al. )

Monthly LAI Composites in Sindh, Pakistan From November 2024, until May 2025

LAI time series in Chiredzi district, Zimbabwe 
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National scale crop type map, Spain, 2020

2020 Pixel based national crop type map  of 
Spain

•     Stratified classififation based on agro-    
ecological  criterias

• Spectral bands yearly time series
• NDVI, NDWI, Brightness time series
• Red-edge indices time series
• Pixel-specific temporal metrics on spectral 

indices time series (min, max, sd, median)

1 2

3
4
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Improved acreage estimates by integrating survey 
and EO crop map

Combining unbiased information with spatially exhaustive information


Rendered with Manim Community v0.19.0
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Automated mode through the web graphical user 
interface (GUI)
a) based on the Orchestrator with by-default parameterization, 

automatic data download and processing until the end of the 
season, on-time delivery => operational scenarios

b) Processor execution on user request, with by-default 
parameterization

Manual mode: to run processor independently, with 
custom parameters
a) Through the GUI, with the Custom job approach
b) Through SNAP software Only processor of Level 3 and 4, 

not the atmospheric correction (L2A).
c) In command line through a linux terminal

System operations running according to different modes: 
NRT with orchestrator (fully automated) or on request
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Under GNU-GPL License

Based on Orfeo ToolBox framework

Cluster-ready architecture for distributed processing

Integration of SNAP tools and processing chains

Operational system required : Alma or Rocky LINUX

PostgreSQL and PostGIS implementation

Sen4Stat is free and open source
Based on existing open source software
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Reducing statistics uncertainty in Spain 

17

Cost 
efficiency

Improving design-based acreage and yield estimators by reducing the standard error while 
providing unbiased estimates => reducing the CoV without increasing the number of samples 

ESYRCE : integrated list and area frame survey (49 ha ESU; systematic sampling; all crops within ESU)
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Disaggregating estimates up to municipality level and 
supporting improved sampling design in Spain

Barley acreage estimates at the 
municipality level in Zamora

Statistics 
granularity

Not available without EO (estimation error 
becomes acceptable, < 20%)

Sampling 
design

Mapping irrigation to support a better 
allocation of samples
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Modernizing the crop statistics system to support more 
efficient subsidy allocation in Sindh, Pakistan

Example of area sampling 
frame specifically designed 
for the Rabi season 2024

Wheat map

Survey & 
data QA
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Cost 
efficiency

Sen4Stat

Modernizing the crop statistics system to support more 
efficient subsidy allocation in Sindh, Pakistan

Survey & 
data QA

Wheat map
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Adjusting Annual Agricultural Survey protocol for 
enabling the use of EO data in Senegal 

Survey & 
data QA

• Systematic collection of parcels boundaries 
• Comparing area measurements with tablet and with GPS
• Addressing the challenge of working with 2 devices (tablet and GPS)
• QA of data in near real time during the field campaign by us and by DAPSA
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Reducing crop acreage uncertainty in Senegal (yield in 
progress)

Extension to 6 departments + yield protocol 
adjustment

Cost 
efficiency

Improving design-based acreage estimators by reducing the standard error while 
providing unbiased estimates => reducing the CoV without increasing the number of 
samples. 

Prototype in the department of Nioro
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Partnering with MoA Zimbabwe to develop a national 
crop monitoring system with FAO EO-STAT

23

Statistical survey data for acreage estimation 

Opportunistic survey for mapping purposes

Cost 
efficiency

Statistics 
timeliness

Estimates aligned with figures from 
AGRITEX (Department of 
Agricultural, Technical and 
Extension Services, responsible for 
providing technical support and 
advice to farmers)

Survey & 
data QA
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Sen4Stat implementation for 6 countries 
    and Sen4Stat feasibility for 12 countries 

PAK, PHL

PAK

ETH

IRQ, LBN

AGO, LKA, MDV, MLI, RWA, 
SEN, SLV, TJK, UGA, ZWE

Collaboration with
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Sen4Stat @PRDP, Philippines

https://prezi.com/view/f23NsQKEjL8KUmf5fX8g/

https://prezi.com/view/f23NsQKEjL8KUmf5fX8g/
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Sen4Stat website

https://www.esa-sen4stat.org
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Visit our forum and resources section
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Conferences and meetings

• Sen4Stat @Living Planet Symposium 
(Austria, June 2025)

• Sen4Stat stakeholder meeting in Brussels 
(Belgium) on 28-29 August

• Sen4Stat @AFCAS in Tunis 
(Tunisia) on 24-28 November 2025

https://www.fao.org/africa/events/events-detail/africa-commision-on-
agricultural-statistics-(afcas)--29th-session/en

https://www.fao.org/africa/events/events-detail/africa-commision-on-agricultural-statistics-(afcas)--29th-session/en
https://www.fao.org/africa/events/events-detail/africa-commision-on-agricultural-statistics-(afcas)--29th-session/en
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