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CAP monitoring approach - Technology

meets Policy

& senucap

(/'// common agricultural policy

Agencies EO Experts

Sen4CAP Objectives
o Provide evidence how Sentinel derived information can support the
modernization and simplification of the CAP in the post 2020 timeframe
o Provide validated algorithms, products, workflows and best practices for
agriculture monitoring relevant for the management of the CAP

2017 ag. season - local sites

UseAclagSc:sS & Bench- Valida
development marking tion

2018 ag. season — 6 national cases 2019 ag. season — 6 NRT national demo
Use case demo & training Validation & Assessment

living planetmia

symposium |2019



Users requirements in terms of use cases\

Crop diversification

Permanent grassland monitoring

EFA-Land lying fallow
Use Cases

EFA-Catch crops w/ P ying
EFA-Nitrogen-fixing crops Agencies

Land abandonment

Interactive visualization

|anet (uran
)0sium 2019




Sentinel-derived indicators and markeras ““ \‘\Q{“il:i_esa

S2 time series data (May —Sep), CZE g1 .,mnposite of temporal features, NDLS

Crop type mapping

Growing vegetation
indicators

Grassland mowing
detection

Agricultural practices
monitoring

SO A LINPPRY
e oy 5 o ® a .03*_00 il o E L & aﬁ_&\, .6100 Al oy by

Monthly coherence over a Winter Wheat field
(Netherlands) symposium 2019

living planet [uma




Very large dataset from Sentinel-1 & 2 |\ | @\W esa
for a national coverage N

A I

Sen4CAP system to process full time series on the cloud for 6 Paying Agencies

Sentinel-2 using LPIS/GSAA (min 3 10-m pixels) Sentinel-1 using LPIS (min 1 20-m pixel)
22 object-based metrics every 10 days 10 object-based metrics every 10 days + temporal features

living planet [uiay
symposium 2019




2018: National crop type mapping ove} 6

Example — Romania (100+ crop types)

Crop type
[ Alfa-alfa

[ Autumn barley

71 Autumn common wheat
B Autumn rape

[] Bean peas

[ Cormn

I Fresh vegetables

1 sunflower

[ Permanent crop

[ Grassland

N =
icted crop type

Conformity assessment |EEEIER

symposium 2019



{tesa

Parcel assessment u Classified and conform
Bl Classified and conform
Il Classified and not conform
Not classified - not moniterable
| Not classified - < 3 S2pix
Not classified - no S1pix
Not classified - undefined

m Classified and not conform

» Not classified

# parcels

13,33%

17,53%
69,13%

86,81%




Synthesis of preliminary performances \of

In different EU agricultural landscapes for ¢

16 millions of parcels assessed for 600.000 km=2

 Overall accuracies from 71 %26 to 95 %6 (all > 70 %, 3 countries > 80%)

=> Improvements foreseen by refining crop type list, selecting better the
calibration dataset, excluding poorly defined classes, using stratification,...

* Limited impact of parcel size and shape on the assessed areas (0,3 % to 8 %)

NLD 100 % country  [S2+S1  |42508  |802217 17,27%  |4,49% 9,25%  [1,03% 94,95%

CZE 100 % country  |S2+S1  |78873  |593787 1411%  1,71% 8,40%  |0,30% 82,75%

LTU 100 % country  [S2+S1  |64897  [1153796  |19,63%  [3,17% 16,16% |1,46% 78,74%
0,

ITA (15Oge/; .ZLZ?E AOllcr w51 l67270  Iss27409  [78,60%  [36,12% 33,94%  |15,49%* 72,37%
0,

ESP (1(?;&2?*:201?' s2+S1  |94226  [3540880  [35,71%  [28,62% 34.60% |27,78%* 81,83%

ROU 100 % country  |S2+S1  [238369 |6127057  [38,22%  |10,96% 35,77%  [8,34% 71,16%

living planetmia

symposium 2019




Crop type mapping

' , Growing vegetation
indicators

Grassland mowing
detection

. Autumn
" barley

®

L L TR [
‘.‘q\' T @t T e T T

Agricultural practices
monitoring

' Sunflower

Crop type information & growing vegetation indicators P g g P g P P

P g g P

sgmposmm 2019



Sentinels indicators and markers — grassl
mowing

2 88 & 88 88 88 82 8 & sgsssssss 82 88 8 238888 88 28888 8L 8L 8L 8% §
2% %% 12 2R% 27 213 22 8 2 R2IRZRIR2] R RR B8 5 SR 8RR ] R B} 2R 2 R AR K28R R
S22 ,.8,.88'88. 8% 28,8 % SRS SRR S2 52 8 A5 SRS, AN SRR SR AN IS8 S
38 8% 2 CEUC) 2 =8 25 338 8 z:ssgs CE T :E g
bt
332z faziz it Pl S =3 SR 28 58 LR 233948 39 §3832 39239222 2
28R 2 2R RE 2R 2 2 & 2:R2RRRE2 BRRER 2222k RE RW PR BRREIRRRE 2

- Mowing detection based on the detection of S2 Vegetation
WCLCERERBRUCITNER | jices (NDVI, LAI and FAPAR) decrease and S1

detection coherence increase
08

monitoring

024 coheVV

— CONeVH /\
00 4 —— coheVH

living planet sa
symposium 2019




S2 mowing detection by VIs decrease “‘
w.r.t expected model for unmowned grass

081

Th

R

0+

Each detection is expressed as a
temporal interval between 2 dates in
which the mowing occurred
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Grassland mowing detection s
Thematic content ‘\‘( \€S4d

Product info for

. o each parcel
v Parcel identifier
v' Grassland Crop type
v Number of mowing events (maximum 4)
v' For each mowing event (up to 4):
0 Temporal interval in which the mowing
event occurred (t_start and t_end)
o Confidence level in terms  of
probability of right mowing (conf)
0 Satellite mission data used for
detection of mowing (S1, S2 or both)
o Compliancy level
q parcel_id cop_code | mow_n m1_dstart m1_dend mi_conf | mi_mis | m2_dstart m2_dend m2_conf |m2_mis | m3_dstart m3_dend |m3_conf|m3_mis | m4_dstart m4_dend | m4_conf | m4_mis || compl
31.0000002869728.001 85 3|2018-05-08 00:0... | 2018-05-2100:0. 0.554000... |52 2018-07-12... |2018-07-20 ... | 0.55300... 52 2013-08-24... | 2018-09-18 ... | 0.518...|52 1] 0 0.0000...|0 1
31.0000002869729.001 265 3|2018-05-08 00:0... | 2018-05-2100:0. 0.522000... |52 2018-07-07... |2018-07-12 ... | 0.50200... 52 2018-08-24... | 2018-09-13 ... | 0.517...|52 1] 0 0.0000...|0 1
31.0000002869730.001 85 3|2018-05-08 00:0... | 2018-05-2100:0. 0.519000... |52 2018-07-07... |2018-07-12 ... | 0.50700... |52 2013-08-24... | 2018-09-13 ... | 0.517...|52 1] 0 0.0000...|0 1 Iiving p|anet M_]LAN
31.0000002811919.002 265 3|2018-05-08 00:0... | 2018-05-1100:0. 0.777000... |S2 2018-05-21... |2018-06-20 ... | 0.71200.. 52 2018-08-06... | 2018-08-26 ... | 0.712...|52 1] 0 0.0000...|0 1 sgmpos""m 2019
21 MMNNNN?2*E2 7321 NN1 ISEC 1| M1 NA-N] 11+ MI1RNA-14 12+ N aAR&NNnN o1 n n n annnn n n n nnnn n n n M nnnn n 1 ‘




Sentinels indicators and markers — Agric 3 s esSa
practices (EFA “\‘ \&

RULE: Winter Catch Crop must be sown before 20 Sept. and must not
be harvested before 31 Oct. During this period, crop coverage must
not be mechanically or chemically removed or limited in growth.

§ 4 - | el
_1% 3""\.': L i SR .\,‘\ g,
: e Catch Crop
] | «\ I period
: S
. ::_E r '= .‘l'\\ ey Ty . ..-.'...- .,,..-.' "-q., - - .
Grassland mowing ’ T TR T
detection -

T T T T T T T T T T T T
101 P02 P0ITAOE P08 PONT0S  BOARO6 P07 SOTTAOE  POITO8 2NTA0 0 2091 g0RaR

Winter Catch Crop
— Visual check

Agricultural practices
monitoring

15.08.2017 29.08.2017 08.09.2017
LE720170815T191025  S2A20170829TI3UWR | c520170908T191025

Harvest — Visual

07.07.2017 22.07.2017 30.07.2017 Check
LE720170707T190025 ~ LC820170722T191025 S2A20170730T33UWR

18.09.2017 01.10.2017 11.11.2017
S2A20170918T33UWR  §2A20171001T33UWR LCB20171111T191025 |
—




10 markers related to vegetation state

vegetation change on'a parcel

MARKERS FOR HARVEST

M1: Presence of vegetation in the main vegetation season

M1 (pre-requisite) High values of NDVI

M2 M2: Loss of vegetation Break in NDVI (decrease)

M3 Loss of vegetation Break in backscatter ratio (increase)

M4 Low/no vegetation High values of backscatter ratio

M5 Low/no vegetation (stable conditions) Break in VV Coherence (increase) or high values of VV Coherence
MARKERS FOR DECLARED PRATICES

M6 Presence of vegetation High values of NDVI

M7 Growth of vegetation Break in NDVI (increase)

M8 No loss of vegetation No break in NDVI (decrease)

M9 No loss of vegetation No increase of the backscatter ratio

M10 Presence of vegetation (dynamic conditions) No Break in VV Coherence (increase) and no high values of VV Coherence

living planet [uma

symposium 2019




Use Cases
Sentinels to support payment decisions

il |
| t\ Crop type mapping

v

Vegetation growing
1 indicators

S

EFA-Catch crops
J ~=
: : 2, “ "EChmey,
EFA-Nitrogen-fi gt o "o
b u%&."‘* ‘;nrof"bn e o,
el G
Interactive vis 2019 (ggg%'?@fm
s " by
Ry &

o
RN

living planet fvmax
symposium |2019
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From CT mapping to crop diversification s
Assessments at parcel- and holding-level \ \\ \&6esa

Parcel-level Holding-level

Assess if the crop type declared Assess the compliancy of the holding with regard to the crop
by the farmer is confirmed by diversification rules

the satellite signal

r - : 20355129 s p P———
Parcel conformity assessment{ii#! ssessmel '/l, / £ Holding crop diversification assessment
20 :

U e AN
symposium 2019




Crop diversification monitoring at nationa \

CZECH REPUBLIC CASTILLAY LEON ITALY

! 10,41%

m Compliant

®m Not compliant

® Missing information

*At holding level

92,91%

LITHUANIA NETHERLANDS ROMANIA

g "

95,69%

living planetmia

symposium |2019




Agricultural Practices Monitoring

Detection of catch crop - NLD

(N

{tesa

(&

MAIN_CR
ORIG_ID FIELD_ID |COUNTRY |YEAR |OP VEG_START  |H_START H_END PRACTICE P_TYPE |P_START P_END
31.0000002670293.0 CatchCrop
01 118005|NL 2018 236 2018-05-01| 2018-05-15|  2018-10-15|CatchCrop 1 2018-08-06| 2018-09-30
M1 M2 M3 M4 M5 H WEEK M6 M7 M8 M9 M10 |C INDEX
TRUE TRUE TRUE [TRUE TRUE 32|TRUE TRUE TRUE TRUE TRUE |STRONG
W GAPS [S1PIX |H W START H W END : ) . | .
0 225 2018-08-06 2018-08-12 . / ok .-'-_-‘.'-'-'-J.{.{. e
Farmer interview: f ¢
T AP e i
Declared crop Sow crop  Harvest crop Sow catch-crop DE . T nt
Barley, summer-  17.4.2018  27.7.2018 20.8.2018 e e fpmdad ™

2018-01 2018-02 2018-03 2018-04  2018-05 2018-06  2018-07 2018-08 2018-09  2018-10 201811 2018-12

living planet [uma

symposium 2019



Agricultural Practices Monitoring

Detection of fallow land - LTU

J

\

s

(N

=

MAIN_CR
ORIG_ID FIELD_ID |COUNTRY YEAR [OP VEG_START H_START H_END PRACTICE P_TYPE P_START P_END
1005664722-039468-
6719-1 104421(LTU 2018 PDZ| 2018-04-02 2018-04-02 2018-09-30|Fallow PDZ 2018-04-02] 2018-09-15
M1 M2 M3 M4 M5 H_WEEK M6 M7 M8 M9 M10 [C_INDEX
TRUE TRUE TRUE [TRUE TRUE 36|TRUE NR NR NR TRUE |STRONG
W_GAPS [S1PIX |H W START [H W END ]
0 22|2018-09-03 2018-09-09 %
Green fallow ) Ve Sl
; . I »
. Te rE "\'.;:/-.'J? ]

1 1
Coherence Vv

2018-01 2018-02 2018-03 2018-04  2018-05 2018-06  2018-07 2018-08 2018-09  2018-10 2018-11 2018-12

living planet [uma
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: ITALYﬁ\« Training at NMA (Vilniu

Better understanding
of products & methods
Prioritization of
improvements

Further validation of
2018 products

Plan for 2019
Validation data
collection
Request for more
capacity building

Sertels for At Cyams ' 3 day revislt

W T
Traﬁung at BB G (zwolle, THE NETHERLANDS)

11—‘19 - © Wilmer Woudwijk
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2019 Sen4C_2AP proce_ssing just starte o““ &&‘ @S
for 6+1 Pa Agencies

Running on distinct DIAS VMs along the agricultural sedaSon:

Netherlands

Spain

Production

Production VM

Production .

VM

Production
VM

Production :.
_ . . |

| — VM

Production

Cloud

(CREODIAS)

living planet ke

sgmposmm 2019




Automated Download / Import

Scheduled
Triggered
52 L1IC Time L

Series

’ Atmospheric
Corrections

L8 LAT Time
Series

51 SLC Time

. SAR Pre-
Series

Processing

Biophysical Indicators Processor

Biophysical Indicators Processor

Grassland Monitoring Processor

Pre-Visualization

Grassland Monit

LPIS & Declaration
Pre-Processing
simple Indicators for Visualization

simple Indicators for Visualization

Imagery and Simple




Visualisation tool to access all products

narcel-level

INFO CONTENT

PERSONAL |

1 search resul(s)

G

]
1000

]

Agricultural practices LT

™» 2 g
FIELD_ID » 1003847847-131369-0890-1
PRACTICE » CaichCrop

TYPE | IS Time animation

Backscatter Wi
.
.
.
L
.
&
Py
.
.
S
.

H-START » 2017-08-01
H-END » 2017-10-15 o -
WEEK + 37

P-START » 2017-09-01
P-END + 2017-10-15
C-INDICATOR » STRONG ‘e,

1
]
500
1
[ oR¥]
-

2016-07-13 18:19:44 - 2016-07-25 23:07:44 Speed: | 4 FPS ¥ “ > » Loop

FLAG » GREEN
C1 » TRUE

C2 » TRUE

0.5
1
Coherence WV
.
.
.

C3» TRUE
C4 » TRUE
C5 + TRUE

C6 + TRUE

T T T
C7 + TRUE 2017-01 2017-02  2017-03 2

C8 » TRUE
C9+ TRUE
C10 » TRUE

Image




Scientific challenges for CAP ...
... and much maore

 Crop diversification < crop type mapping
» General CT mapping nicely done by most users
» Small parcels? Marginal crops? Permanent crops? Fallows?

 Permanent grassland monitoring < mowing detection

» Link with land use intensity and more sustainable agriculture ons
. SeSS\

« EFA < agriculture practices monitoring W UCLouvain
» EFA will evolve in the CAP 2020, but agriculture practices will remain
» Exploit the huge density of S1 time series

living planet [uma

symposium |2019



Sen4CAP: a collaborative effort to pre .
for CAP2020 . N |

v" CAP monitoring evidence provided based Sentinels prototype products
v 2018 national demonstration with wall-to-wall coverage

- 6 countries (1.2 Mkm?) with diverse cropping systems, LPIS, landscapes, etc.
- good to very good performances but still to be improved by specific fine tuning
- critical importance to work hand-to-hand with Paying Agencies

v' Sen4CAP training completed for 6 Paying Agencies at their premises and VMs
available to each for testing

v Operational cloud computing on DIAS for 2019 national demonstration
o Key emphasis on product validation and markers/products use by PAs
0 Open source system for uptake and customization by all PAs

&l senucap
//// common agricultural policy
http://esa-sen4cap.org



http://esa-sen4cap.org/
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