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Agricultural practice monitoring

*CAP area based support can be specific to cropping practices

*For instance, mowing regime of grassland, post harvest catch crops, etc.
*EU Monitoring systems have introduced the use of Sentinel 1 & 2

*For 100% of the territory, full annual cycle (“always on”)

*Data handling requires cloud capacities

*JRC has implemented an open source backend/frontend reference

*Extensively tested on (multiply) DIAS platforms, ready for DAS




Backend in the JRC CbM architecture

UBUNTU  DOCKER OPENSTACK

DIAS Virtual Machine % + .{'}. o -

OBJTECT STORAGE 3 DATABASE
Sen‘tine,l 1 images Seﬂ‘tine[ P imoges :_ T i;o«._r‘;e,_fs_/ ______ E*‘_C‘-_Tﬁvcﬁ; T -‘I
& ) apphca{t‘.ons metadato :
+é + : LANAManllo WV Mandin |
£ I wann oo |
3 : ' | |
™7 T |
[EEER q ....... H : AN A A :|
L e e e e e e e
ﬁ/ SIGNATURES TS
3 ’;ar:num nageld|Bandld |mean|stdev|
A %
(per parcel/image)
ﬁ Pytinon _—>
& V
= By
m |
- FRONTEND ;
I
| |
|
V) . ‘U \
H ) | = | e | ReER S —_—
~ g el PROCESSING; Iy s
-; § AVALYST
A X

European
Commission




CbM on DIAS
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Need for Analysis Ready Data

e Essential role for Sentinel-1: the only consistent, calibrated time series
e Core concept is time series reduction for parcel objects

e This requires input imagery as Analysis Ready Data

« For Sentinel-1:
o No standard production of ARD (on Copernicus infrastructure)
o But open source code to process standard recipes (SNAP)
o Both geocoded backscattering, geocoded coherence, [H-A-q]

o So DIY is matter of resources
o PaaS on (CREO)DIAS
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SAR On The Fly

Coherence ARD is data heavy (~ 16 GB SLC input) and slow on CPU
CGl Estonia open source ALUs GPU accelerated superfast
Benchmark project awarded by the C-SCALE H2020 project
Implemented on a CREODIAS RTXA6000.4 instance (56 GB on board)
11 sec per subswath

Cloud data (S3) transfer, CPU postprocessing latencies

For systematic generation of S1A COH12 over Ukraine (shared data!)

Check the CloudFerro EO4UA initiative
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S0, do we need o, y or 37

Well, depends...

The simple view: agriculture mostly in flattish terrain

The complex view: generate and store all

The pragmatic view: Radiometric Terrain Flattening is a constant
correction, due to very stable orbit configurations

S0, generate once for a full orbit cycle, use the correction often
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Time series in ML Analytics

Comprehensive S1 and S2 time series for all monitored parcels
Typically several 100 million records per 1 million parcels

Used in marker analysis, ML, peer review

ML in our context:

o For outlier detection (we know the declared parcel practice!)
o Transfer learning for early season classification

o Full territory crop maps (e.g. EU2018, SAR only with LUCAS)

o [parcel delineation, multi-scale landscape metrics]
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NDVI

S1 6 day coherence (in dB)

Signature basics

AOI bewa_2020: s2 time series for parcel 99740 (Potato (not early), 2.90 ha)
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AOI bewa_2020: S1 CARD-BS time series for parcel 99740 (Potato (not early), 2.90 ha)
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Sentinel-1 CARD-BS
e Sensitive to vegetation removal and emergence
e Sensitive to soil surface preparation
e Reuvisit matches agricultural practice dynamics (!)

Sentinel-1 CARD-COH6
e Sensitive to stable bare soil vs. canopies
e Sensitive to change in bare soil conditions
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‘inel time series for parcel 92883817 (Broad bean, fava bea, 21.04 ha)

0.8
0.7
= 0.6
= 0.5
0.4

0.3
0.2

0D

=RlIEIE]

“How does your FOI perform [with regards to heterogeneity] in it's temporal

® ®
& — @ e &
. @
-:: 4
o -
o @ ® °
o0 ® ® '
™ :
o
e g
e o
e © e

0.0
0.2
0.4 0
0.6 O
0.8

~12.5-10.0-7.5 5.0 2.5 0.0
S1 y2, (dB)

350
300
- 250

- 200

150

100

trajectory in hybrid HR Sentinel radiometric feature space?”

European
Commission



1.0

0.8

0.6

0.4

2020
APR

2020 2020
MAY JUN

202p
Jull

2020
AUG

2020
SEP

2020
ocT

\

N\

—
-
0.2
B < 4 o o I ~
—— NDVI e I3 o e e |2 @
—— Coh norm ¥ |2 o [C [o o o
0.0 ;
o o o
of o o
'Lo'l 101‘

17

oreen 92205684 w20
B A=AT0RAR O
s wan ciover-

[2020 APR]

(2020 MAY|

(2020 JuN]

2020 JuL)

(2020 AUG

2020 SEP)

2020 0cT)

2020 NOV|

[Week
| 1A

20700601

20701200

Week
18

100807

2070.55.09

50700810

2030.16.09

30701100

22007.13

2000014

20700616

2026.0838

20303819

Week|
3B |

30301323

Week
an

20200025

Week

4B |

100529

3301038

Grassland mowing

European
Commission



From markers to traffic light classification

Markers detection markers_id ,. foi_id , marker | marker_type, date_start, date_main date_end , duration_days. value_1, value2_ value_3, pid practice,
FREE——————————— [PK] integ(f integer 4 charactereal characterv!ryi date 4 date 4 date integer numerig({ numerir.Qﬁ, numeriC (! inteGer charac@r'
B A I R s 1 T R EDQWVCS 2 92769440 coh_norm  peak 2020-07-30 2020-08-18 2020-08-30 31 0.26 0.34 0.27 15 mowing

| 4 T — et 3 92769440 coh_norm peak 2020-08-30 2020-09-13 2020-10-18 49 0.27 0.36 0.28 15 mowing
N 92769440 ndvi drop 2020-05-22 2020-06-18 2020-07-29 68 0.85 0.56 0.89 15 mowing
o "v"l‘ 92769440 band_class state_change 2020-04-07 2020-04-18 2020-04-29 21 4.00 4.00 7.00 15 mowing
a2 92769440 band_class state_change 2020-06-10 2020-06-21 2020-07-02 21 7.00 4.00 7.00 15 mowing
E 92769440 band_class state_change 2020-08-12 2020-08-22 2020-09-01 19 7.00 4.00 4.00 15 mowing
92788301 ndvi_raw 2020-09-24 2020-10-05 2020-10-16 21 0.87 [nu 0.88 21 mowing
92788301 coh_norm 2020-09-30 2020-10-15 2020-10-27 27 0.24 0.30 21 mowing
92788301 _ndvi 2020-05-16 __2020-06-02 2020-06-15 20 0 89 : 085 21 __mowing
v marker-aggregator: [] 3 items Markers table
v O:
action: "merge"
Decision v signals: [] 2 ditems
@: "ndvi"

1: "ndvi_raw"
v 1:
action: "confirm"

v signals: [] 1 item
@: "band_classes"”
v 2:
action: "aggregate"
v signals: [] 1 item
@: "coh_norm"

overlap: 7

Markers aggregation and classification
(agricultural practice) ﬂ European
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What's next?

DIAS transition to “data ecosystem” foreseen for Q3 2022

Will provide a 6+ year service availability outlook

Backend likely to migrate into a standard service (“post your parcels”)

Loss of Sentinel-1B halves “continuous data flow” basis

Bigger information loss due to less-than-optimal coherence window (6 to 12)
Not restored until end of 2023 (assuming continuity of S1A)

Toward “On the fly” ARD generation for BOTH S1 and S27?

“Don’t store what you can compute” (a GEE motto...)
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JRC CbM dissemination

* All code is released as Open source on Github: github.com/ec-jrc/cbm

* The system is fully documented in all its elements: jrc-cbm.readthedocs.io

* A step-by-step backend configuration manual is available



http://github.com/ec-jrc/cbm
http://jrc-cbm.readthedocs.io

Thank you
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