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Traditional survey approach
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Sen4Stat: coupling EO data and statistical surveys for
improved statistics
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Sen4Stat: coupling EO data and statistical surveys for
improved statistics
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Sen4Stat: an ESA open-source SAR and optical toolbox for operational

crop monitoring and agricultural statistics at national scale

* 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) :

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. alarge set of crop growth conditions metrics (including even
meteorological data)

5. cropyield estimation at various aggregation levels
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An open-source toolbox for operational crop

monitoring for agriculatural statistics at national scale
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Reducing statistics uncertainty in Spain

Cost Improving design-based acreage and yield estimators by reducing the standard error while
efficiency 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)

Uncertaint .
. ' . — ESYRCE EO Yield Model
Data creage 95% Confidence Interval (hectares) Sampling Error g ?twe
(hectares) — : (V%) efficiency N Mean Sd N Mean Sd
Limits Amplitude -
—— 77960 Avila 107 42415 83.0 150 4232.4 34.9
Wheat (ESYRCE) Lo T B A Burgos 315 48268 | 64.9 446 47643 | 382
(F-Score: Lw: 1.472.431 Leon 37 38220 | 103.8 52 38175 | 57.0
0,845) Ground+RS 1.500.143 | ———— ] 55.423 0,94 8,312 .
Up: 1.527.854 Palencia 211 46021 | 323 302 4557.5 17.0
Ground Lw: 338.013 Salamanca 87 41558 | 63.1 122 4155.8 57.9
Maize ESYRCE 401.563 ————— 127.098 8,07
eyl ) Up: 465.111 #egovia 206 41680 | 525 294 41341 = 354
0965 |GroundsRs | 365.367 % 30.844 215 16,988 Soria 192 36401 | 352 | 275 35426 | 2638
p: L
hialladolid 320 45746 | 37.8 459 4531.1 26.5
Ground Lw: 531.858
Sunflower | (ESYRCE) SRR Upe73al | AR 42 Zamora 142 4586.8 | 65.0 204 4569.1 54.7
F-Score:
:, 842 Lw: 513.882 : .
,842) Ground+RS 526.876 ———————— 25.988 1,26 13,51 Castilla Y Leon 1617 44265 16.5 2304 4391.9 14.0
Up: 539.870
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Disaggregating estimates up to municipality level and
supporting improved sampling design in Spain

Statistics Barley acreage estimates at the
granularity municipality level in Zamora

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

Acreage
Municipality Error
Has. (CV%)

49020 Belver de los Montes 212.96 29.1
49043 Castroverde 2914.22 8.0
49156 Pmilla de Toro 963.30 10.0
49168 Quintanilla del Monte 466.65 20.3
49219 Toro 615.91 14.0 Irrigation status
49235 Vezdemarban 1358.22 12.6 Rainfed
49250 Villalpando 560.05 39.1 I Irrigated
49252 Villamayor de Campos 1056.23 11.1
49260 Villanueva del Campo 784.03 13.2 d
49263 Villar de Fallaves 844.16 11.0
49267 Villardondiego 516.40 11.5
19270 Villavendimio 656.07 104 Sampling Mapping irrigation to support a better
Total Zamora 10948.2 8.16 design allocation of Samples
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Modernizing the crop statistics system to support
more efficient subsidy allocation in Sindh, Pakistan = wortoean

Example of area sampling e
frame specifically designed 2 Wheat man
for the Rabi season 2024 o

Sukkur

= 27°N

Precision | Recall | F-score
0879 | 0822 | 0.819

Nawab Shah

- 26°N
Statistical Survey  Windshield Survey
[rrigated Wheat | 208 726 ‘ i
Other Crop 87 448 e,
Non Crop 238 495 _)/m
Total [ 533 1707
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Modernizing the crop statistics system to support
more efficient subsidy allocation in Sindh, Pakistan = wortoean

Without EO Sen4Stat
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Partnering with MoA Zimbabwe to develop a W/
national crop monitoring system with FAO EO-STAT Qﬁ

Statistical survey data for acreage estimation

Area estimation for Maize - Millets - Sorghum - Zimbabwe

Estimates aligned with figures

=™ from AGRITEX (Department of
Agricultural, Technical and
Extension Services, responsible
for providing technical support and
advice to farmers)
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Take-home messages

* EO-based data can complement traditional
statistical surveys, improving cost-efficiency,
statistics disaggregation and timeliness
and supporting sampling design

* Sen4Stat open-source modular SAR and
optical toolbox for operational crop
monitoring and agricultural statistics at
national scale

* Uptake of EO new technology by NSO, Min of
Ag., etc. requires capacity building and is a
process that takes time -> long-term vision is
needed with a step-by-step approach
(demo, pilot, upscaling, autonomy, etc.)
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Online Webinar on July 17th http://www;esa

Guindo A., Performance assessment for different multi-sensor strategies: JECAM Use Case in Mali's Cotton Belt, Monday

Houdmont P., From Field Samples to Production Estimates: Evaluating Yield Estimation Models for Sub-National Statistics, Tuesday

Norgaard B., Operationalizing the Use of Earth Observation Data for Agricultural Statistics: The Case of Acreage Estimates in Pakistan, Tuesday
de Simone L., Building a Sustainable Earth Observation-Based Agricultural System in Zimbabwe to Support Food Security, Wednesday
Deffense Q., Integrating Earth Observation and Large Scale Statistical Surveys Through Spatiotemporal Modeling, poster on Monday

Jadot G., Evaluating Algorithms For Minority Class Augmentation In Crop-Type Classification: a Case Study In Senegal, poster on Monday
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