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Why Agricultural Statistics Matter

Policy monitoring Food security planning

Quantitative measure of agricultural production

National food self-sufficiency

Policy evaluation

Export/import needsProductivity trends

Regional disparities assessment
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Definition of a sampling frame, stratification 
of the population and sampling Survey

List sampling frame

Name 1 Address 1
Name 2 Address 2
Name 3 Address 3

Area sampling frame

Quality Control 
&

Statistics production  

Typical Agricultural statistics production workflow of NSO’s 

Geographically delineated square 
samples in Spain List and Area frame 

Farm/households 
within existing registries 

Point sampling frame
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Sentinel-1 and -2

Agri. surveys

EO products

COST 
EFFICIENCY

STAT. 
TIMELINESS

STAT. 
GRANULARITY

SAMPLING 
DESIGN

Sen4Stat: coupling EO data and statistical surveys for improved statistics

Wheat

Crop type and cropland masks 
(wheat map in Pakistan)

Soft wheat yield estimation

Crop growth condition metrics evolution
 Monthly LAI in Sindh Pakistan
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GDA partnership between WB-ESA in Sindh, Pakistan to modernize 
acreage estimation methods

« Obtaining more reliable and transparent information 
about wheat production by integrating EO data into the statistics 

estimation process»

Irrigation water scarcity, 
persistent droughts and 
major floods 

Market instability, speculation and 
small  farmers discontent of the 
government procurement price 

system 

Absence of smallholder targetted 
subsidies system targetted towards 

economic viability
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How can EO improve statistics ?

WheatArea frame survey:
→ Sampling unit are square segments 
→ Target variable is crop proportion within the segment
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Combining spatially exhaustive maps with unbiased survey data

S2 wheat proportion:
 22 400/ 40 000 pixels 

in the unit ~0.56

Ground truth 
proportion given by the 

survey
 ~0.49

Wheat WheatVHR Pléiades image of a 2 
by 2km Sampling Unit
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1. Feasability study: EO for wheat acreage estimates, Sindh province 
(Rabi season March 2024)

• 33 Sampling units visited during a two-weeks 

training field campaign dedicated to wheat
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Pilot ensuring the use of S2 data for acreage estimation is cost-
efficient

→ Was the use of EO Cost-Efficient ? 

COST 
EFFICIENCY

STAT. 
TIMELINESS

→ Did EO improve the timeliness of 
the estimate ?

Estimates available 
right after harvest, 
with early estimates 
potentially available at 
growth cycle peak 

The reduction of the 
confidence interval in 
not negatively 
compensated by the 
added cost

→ Cost-efficient thanks to free Sentinel-2 data
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Exploring alternative approaches using  VHR imagery

→ Very precise estimates, 
but…
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Not financially viable when in-situ data collection is cheap

Pakistan price of point data
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2. Two-fold granulometry increase: EO for summer season main 
crops acreage estimates in Sindh province (Kharif season)

Core objectives for the  2024 summer season

Knowledge dissemination and local autonomy gain

       Spatial disaggregation of the statistic targetting acreage 
at district level

Increase of the number of estimated crop classes to cover 
all main crops of summer season
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2.Provincial scale –up with district-level estimates and a yield pilot

Core objectives for the  2025 Winter season

Provincial scale up - data collection in autonomy by CRS

       Spatial disaggregation of the statistic targetting acreage 
at district level

Yield estimation pilot feasibility assessment

Wheat
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Feasibility and cost-efficiency 
assessment 

S2 is cost efficient for wheat acreage 
estimation

Capacity building and granularity 
increase towards useful information

Two-fold granularity increase: district 
level and main crops

Continuous training and CRS 
confident in the technology

Webinars and trainings for 
knowledge dissemination 

Provincial scale operationalization of the 
acreage estimation method

First yield pilot experiment

2

4

5

2024 Summer season 
main crops acreage 

follow-up

Trainings & webinars

2025 Winter season provincial scale-up
And yield pilot experiment

2025 Summer season provincial scale up
and yield PoC 

2024 Winter season 
wheat acreage pilot

2024

2025

Full Adoption of the system hosted
by the Crop Reporting Service

Towards autonomous acreage estimates 

6

Provincial scale operationalization 
throughout  both cropping season

Acreage and yield for main crops at 
district level 2026 onwards

2

4

5 6

Adoption of the  Sen4Stat system 
on  CRS premises
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Sen4Stat implementation in 6 countries 
  Sen4Stat feasibility assessment for 12 countries 

https://www.esa-sen4stat.org/
boris.norgaard@uclouvain.be
Sophie.Bontemps@uclouvain.be

https://www.esa-sen4stat.org/
mailto:Sophie.Bontemps@uclouvain.be
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