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Overall Objectives of the training

Generate Biophysical Variables products
from Sentinel-2 data using neural network
algorithms implemented in SNAP and
Sen2-Agri

Analyze the temporal dimension of the LAI
time series, focussing on crop land

Apply a simple empirical algorithm to
model the LAI trajectory through time

Apply an interpolator method (spline) and
a smoothing method (savitzky golay)

Run a simple validation plan
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The training is based on :

« Jupyter notebook,
providing all instructions

* SNAP
« Sen2-Agri
« Python 3 is used for coding
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Training Content

Part 1: Generate LAI image using SNAP

Part 2: Generate LAI time series using Sen2Agri

Part 3: Derive LAI Time Series per field
3.0. Vizualize the Input data using QGIS
3.1. Import and generic functions definition
3.2. Import of the crop field shapefile

3.3. Open and display one LAI product

3.4. Zonal Statistics
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Part 4: Analyse the LAI time-series

4.1. Introducing the CSDM

4.2. Analyze one LAI time-series

4.3. Introducing two other LAI interpolators
4.4. Run CSDM and interpolators on all fields
4.5. Run CSDM per crop type

Part 5: LAI Validation
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SENTINEL2 ALGORITHM (SNAP/SEN2-AGRI)

NEURAL NETS TRAINED ON 1D SIMULATIONS

Training Database Generation RTM= PROSAIL model
Prior Distributions - -
Biophysical Variables V #@‘) RTM |=>> 1D - Turbld medlum
Geometry
Neural _Ngtwork InPUts (Zom)
Reflectances + geometry (cosine)
Acronym Central Width (nm) Spatial resolution
* (nm) (m)
weights and bias B3 560 39 10
* B4 665 30 10
SENTINEL2 BS 705 15 20
Rroc —)—»@ B6 740 15 20
Geometry B7 783 20 20
B8a 865 20 20
. . . B11 1610 90 20
Biophysical Variables: GAI, fAPAR, fCover =5 5190 150 50

Canopy Chlorophyll Content, Canopy Water Content
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SENTINEL2 ALGORITHM (SNAP/SEN2-AGRI)

Composition of the training dataset

Soil Background: 7 reference spectra & Brightness index

GAI, Inclination, Leaf Optical properties:
distribution parameters taken from littérature

LAl ax
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Flag Meaning

Definition Domain Output out of range
Adequation with the training dataset Is the estimated product in the range
of the training data set
Input 2
ojoj1{0of{ofojojoflofo
ojlol1{0of{ofojlolofolo0
ol111{0f{0ofojlojloflolo0
ol1l1l1lolololofala Tolerance  Pmin Prmax
ol1i11{1fi1/ojojifir1 LAI 0.2 0 8.0
ol111{1{1(11311141¢1
olalilililalalilolo FAPAR 0.1 0 0.94
o(1(1{1}111/1{0f{010
o(1f(1{1}111r1f{ofolo
1/1f(1l10l0l0l0f0lOlO
Min{nuput.) Max lhuputl) Input 1
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Theoretical performances

RMSE = 0.89 RMSE = 0.05
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7 z E z
ul — =] <
i 3
2 (TN
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0 2 4 6 8 median 0 0.2 04 06 038 median 0 02 04 06 038
Validation LAI O Rmse Estimated LAI Validation FAPAR O Rmse Estimated FAPAR
Rmse model Rmse model
RMSE=(-0.02899).LAF + (0.1388).LAl+ (1.096) RMSE=(0.1453).FAPAR® + (-0.0176).FAPAR+ (0.04475)
. % . o
= 02f .
4 = 3
= - o L
23 3 : i
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3 = L o "
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Estimated LAl Validation LAI Estimated FAPAR Validation FAPAR
Pseudo-independent database, still simulated with SAIL
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Validation against measurements (GAI)

Wheat
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3.3. Import of the crop field shapefile
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3.3. Import of the crop field shapefile
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3.4. Open and display one LAI product

0 1000 2000 3000 4000 5000
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4.1. Introducing the CSDM
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4.1. Introducing the CSDM
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4.2 Analyze one LAI time-series

..
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4.2 Analyze one LAI time-series

0 1000 2000 3000 4000
GDD

ESA UNCLASSIFIED - For Official Use Author | ESRIN | 18/10/2016 | Slide 16

— I hn 2= BN - ] == = 111l D D R .= B Il TS EAZE = v European Space Agency

(I



4.2 Analyze one LAI time-series

13 (Wheat)
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4.3. Introducing two other LAI interpolators
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4.5. [Extra] Run CSDM per crop type
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Part 5: LAI Validation

RMSE = 1.817
Bias = ©.815
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