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Concept

4 indicators about the evolution of the green vegetation corresponding to the
vegetative development of the crop

* Normalized Difference Vegetation Index (NDVI), which is the most
o, e A P S e NI y popular indicator operationally used for agriculture monitoring
‘ }‘f. . A = o : C }V ] NS * Leaf Area Index (LAl), which determines the size of the interface for
X/ bl A : ., L, PR e exchange of energy (including radiation) and mass between the
. ) : ‘ oy : - g P~ A0 canopy and the atmosphere
* fraction of Vegetation Cover (FCover), corresponding to the fraction
of ground covered by green vegetation
* fraction of Absorbed Photosynthetically Active Radiation (FAPAR) by
the green and alive elements of the canopy
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Biophysical Indicator - Technical SpecificatiQns_

5

Raster files in Cloud-Optimized GeoTiff
* S2(10m) and possibly L8 (30m)
* All available data of sufficient quality (cloud-free)

10 meters (pixel-based)
+ Visualization at the parcel-level through the visualization tool

Mono-date product: 1 product delivered at each acquisition

* 1 flag for the LAl retrieval uncertainty (pixel-based )

* 1 flag for the multi-date products about the number of available valid observations during
the week

XML format
WGS84-UTM

1-2 days after the acquisition / week
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Workflow

Per sensor, one ANN is given for each BV
--> 6 txt files given to the sy stem as
auxilary data

i ==
1.2: Local geomedry of acquiaition Artificial Neural Networks

Local angles are sun zenith angle, view
zenith angle and relative azimuth angle at
the time of the image acquisition.
Information to retrieve from L2A metadata

: BV retrieval (mono-date) :
Retrieval of local geometry of Local angles
acquisition images I —— ‘hb% = ~ | :
| 1 ( rmalization of / Run the Neural "\ (Denormalization ', i ‘
] i | \theinputTOC / \_ Network / \_of the output | |
e e e e e e e e P __________________ I ! |
______________________________________ ‘ | o e o o e e e s e e s (v e el \
: 1.1. Optical pre-processing | [(Source: Weiss & Baret, 2016 S2ToolBox Level 2 products: IﬂI._Fﬂ)ﬁ,_FCEV@\
I 0% clou L e
| | 2
! tresh. | Sentinel-2 L2A TOC I 2.2. NDVI computation (mono-date) ‘
i -1
Sentinel:2L1C > - > +Vality masks reflectances il |
I il |
i : l NDVI |
1 o \ ! ;
! - N (P f i NDVI image ;
| tresh. \ Al - - ‘
Landsat 8 L1T j ) Rt | \
| - 1
i 1 \
l
T T |
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Pre-processing

« Optical pre-processing for S2 (and L8)

« All spectral bands are used, except the blue one

B3 560 35 10
B4 665 30 10
B5 705 15 20
B6 740 15 20
B7 783 20 20
B8 842 115 10
B8a 865 20 20
B11 1610 90 20
B12 2190 180 20

« Acquisition of the geometry
o sun zenith angle (0s)
o Vview zenith angle (6v)
o relative azimuth angle (o)
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NDVI computation

| 1.1. Optical pre-process| I

p(NIR) — p(RED) o (5 i He H = 1
p(NIR) + p(RED) o e e = e o |

NDVI =

Sentinel-2 L3A - NDVI
@
@ o2s

! 0.50

.I\._: _/.
@ ors
@ 10

2 2019 Send4CAP project

Prague (21 April 2018)
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LAI, FAPAR, FCover retrieval

BV retrieval (mono-date)

| Iz ) Run the Neural | Denormalization g
1 \theinputTOC / Netw ork of the output
1

« BV-NET approach developed
by Weiss et al. (2002) from INRA

i
Sentinel-2L1C |
]

i
Landsat8 L1T |
]

o PROSPECTR&SAIL Radiative Transfer Model are used to  copy

description

simulate surface reflectance for a wide range of soils (incl. LAY ke 4
and Vegetat|0n < Retrieval Method “

Reflectance

o The simulations are used to train a Artificial Neural T
Network for each of the 3 targeted biophysical variables vy s e (V) [BTM ]
o The Neural Network is applied to real Sentinel-2
- -y o= *
acquisitions

o It does not require in situ data for calibration

(Weiss et al., 2016)
ESA UNCLASSIFIED - For Official Use Sen4CAP hands-on training, Belgium, 22-23 January 2020

— Il bz 4 W = " Il D == 011 T =2 g2 mm Ivl European Space Agency



Biophysical indicators to further investigate

the crop type labels 4

High confidence in disagreement
3 —_ plotplmﬂle[ZDlﬂ i i
4.0Hae @ plot raw data (2017) 1
- - mean regional profile for maize (2017, 3km radius)

35F E

3.0 .
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200 A . ' |
1.5+ ' - \ 4
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High confidence in agreement
4.5 T T r

— plot profile (2017)
4.0 He @ plot raw data (2017)
— - mean regional profile for winter wheat (2017, 3km radiush

3.5

3.0
ID NKOP_DPB AREA | CONF_IDX | CT_DECL | cT_PRED_1 CT_CONF_1 25| AN .

LAl

5482 681104301/1 | 23275 | O Maize Winter 0,56 20¢ . VN
rapeseed 15} B\ ' )

1.0 , ,
6581 665114804/1 18086 1 Winter Grassland 0,25 ’ % .

Wheat 0.5 g - L *

0.0 . T— P . "
W gat et gl ot W 0 R o gt et
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System operation for crop growth monitoring :

LAI, FAPAR and FCover products

i Monitoring period

Setting parameters E el
Area of Interest Shapefile to be uploaded B spo A
Monitoring period Start and end dates to be defined o
S2 or S2+L8 To be ticked = — G ]
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System operation for crop growth monitoring :

LAI, FAPAR and FCover products

I Before the monitoring period Monitoring period

T

= mgm - - \\ \\ No
System initialization > Data
4
L
t2 tS th t15
SOEEEY
AN \>\ ‘,\ \> s s
v /’,’, /’,” ’ o
7, 7 4 ’
& & 4

Automatic EO data download
from EO data providers

Ul seorth | e | Cart | Aben
Dervew
prenteep , o ok
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Examples

Belgium
30 fields (wheat and potatoes)

R"2 = 81.66

RMSE = 1.01
MAE = 0.76

N= 30

LAl Sentinel-2

4
LAl Ground truth
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