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Considerations on imagery use
and new On-The-spot Checks provisions

MARS (Monitoring Agricultural Resources) Unit
DG Joint Research Centre

Cooperation with policy Directorates-General

Sharing its know-how with the Member States

Www.jrc.ec.europa.eu

On-The-Spot checks
Objectives unchanged: check all conditions for which aid is granted
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Cropped area

Remote
Sensing

Type of crop

Aerial images + several High Resolution images
Then first VHR images (after 2000)

Farm
All parcels |
Pastures \ COP blive trees |
e— Parcels on slopes—»

e—— Parcels along river ——— D

e—————— Landscape features——°D

Area

Payment group
Remote y 9

Sensing

Land maintenance [

Landscape elements

Except few cases, VHR images needed (less and less HR images and Radar
too coarse)
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Farm Greening of the CAP
All parcels | (crop diversification,
Grassiand ‘ cop c trees | winter cover, permanent

. grassland ...)
e— Parcels on slopes—°u F Quantif' ation
e———— Parcels along riv ﬂ*" ‘Detailed’ land use-land
e—— Landscape featurErg——’D forest | cover management

Almost all areas to consider but urban r
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PES
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Increased VHR images need (at least 5 maybe 3 D information) 5

New CAP checking list

- Area
- Lengths

- Different land use / land cover aspects
« Eligibility of land (‘minimum activity’)
*Crop type
Voluntary Coupled Support
Diversification
Permanent grassland
‘Exemption thresholds’
eLandscape feature types
Traditional cropping practices
GAEC )
EFA > ‘3
*Tree counting LR S
eLand maintenance
Erosion, land abandonment, hedge-tree removal ...

Never start a project withol
having checked you have
alliresessary resources

~+
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Which type of imagery?

« Ground Sampling Distance

« Viewing angle

« Spectral resolution

. Radiometry (bit depth) %
« Time of acquisition

» Type of image product (panchromatic, multispectral, p‘;nshémrm;)enedi

Check of area

“measurement tools that are “proven to assure measurement of quality ..”
“with a homogenous standard guaranteeing accuracy at least equivalent to
cartography at a scale of 1:10 000 to 1:5.000“

GSD or pixel size up to 70 cm would be appropriate for 1/5.000
But optimum is 50 cm

« Satellite VHR image profile
(< 0,7 m to comply with accuracy)

« Airborne imagery

* Remotely Piloted Aircraft Systems (RPAS)
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But pay attention

\

To image processing

quality

The ratio of the ortho-image pixel size to the GSD of the raw image is smaller than 1.3
The resampling of the ortho-image is applied correctly (DEM quality)

Absence of artifacts caused by the pan-sharpening
Absence of local artifacts caused by the ortho-rectification .
Absence of saturation of the histogram and poor bit depth From LPIS QA experience
Absence of artefacts revealed by the mosaicking (geometric discrepancies visible at seam
lines; heterogeneous feature condition across tiles)

See JRC guidelines for ortho-rectification

To clearly define boundary, interpretation rules

Consistent with field measurements

and shared (photo interpreter, field controller, farmer ...)

But pay attention

\

Validate area measurement tools

Determine the Inherent tool error

(accuracy)

[(BUFFER TOLERANCE VALIDATION METHOD |
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Alleast. Atleast.

- Sparcslswinsae shape type ofborders | |- 30 parcels win sz, Shape. tpe ofborders
typical for the future application during area typical for the future appiication duing area
coniel contol

- - largely
every 2530m indicated as i the figut, selected as LPIS

= ifpossivle

- BBl sets each setwith 4 repetitions (2 - Goperators
‘clockwise, 2 antclockise), 4(3) setsioperator | |- §sets, each st with 4 repetitions
Diffeert time a day (2-3 days) - Each repetiion measured in differert time a
Reference areas of parcels shoud be

" measured wih accurate fools (RTK or post
plocessig carier phas GNSS devces,tolal
stations, etc)

- Reference areas of parcels should be taken
from LPIS

Minimum 24 measurements for each parcel
Minimum 32 measurements for each parcel

To be used in ‘real conditions’

Statistical analysis

Outllers detection

Calculation in the area value (m?)
- Repeatabilty standard deviation ISO 5725-2: formula (20)
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Crop identification

Multitemporal imagery
Changes in reflectance as a function of stage of growth

Adjusted windows (in a year) VHR
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Monthly Novi means for selected agricultural categories.
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But pay attention

’,

Adjusted of windows may be very tricky

[©st_[ Nov. [ Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.

Full seasen com

No double cropping Plant Harvest
opportunity Com Coin
Winter wheat! soybeans \'\ B
Plant Harvest wheat Plant soybeans
wheat Harvest soyheans
Barley/ soybeans

Plant Harvest barley Plant soybeans Harvest
barley soybeans

2 weeks

Obviously crop cycles are regional conditions dependent ...




Features identification G
Use of different spectral band combinations

—

G

Examples of pan-sharpened RapidEye products in RGB

321 (left column), RGB-451 (middle column) and RGB-543 (right column) color composites.
1 2

Reflectance [%]

Wavelength [nm]
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European
Commission

Checks linked to persistence in time

Permanent grasslands (at least 5 years)
Retention of Landscape features

Combination of archive imagery and current year imagery

17/02/2008 30/03/2014
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Soil erosion

~ Minimum soil cover

Stubble management

(BRIGHT TIME

1 Bare soil
2 Sown parcel
4 Rape seed
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Tree number - tree density

Error of omission

Olicount project

Difficult to assess
Tree characteristics?

A RFV, consistency checkl'sf3
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But pay attention

Commission

Imagery cannot make miracles ...

Information to collected by other means and recorded ...

Sentinel-1A SAR data (10 m)
Soon available for test but specific
skill needed

RPAS

Remotely Piloted Aircraft System
and 3D imagery
(DEM - DSM)

Stereoscopic images
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European
Commission

Substantial changes expected on OTS checks

Provision of satellite images

2 VHR to check areas,
measure lengths of
features

Check ‘small’ features
(e.g. isolated trees)

Map permanent EFA
elements

Several HR to give
diagnosis on land cover,
crop cover (check
diversification)

In discussion VHR <0.5m; HHR images <2 m
Launch new Quality check process
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Substantial changes expected on OTS checks
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Perform checks

il GAES, Greaning )
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European
Commission

Substantial changes expected on OTS checks

ik
@ﬂ(_’— To ease the implementation

-

- Translate legal elements in conceptual, interpretable features (like “eligibility profiles’)
Create PROTOCOL

- Share these concepts between all stakeholders (farmer, controller, photointerpreter ..)

- Create image interpretation guidelines (with field examples)' conso'et

- Training /

- Report, record findings during OTS check (100 trees, grazable features, ..)

- Use ancillary information

Focus on LPIS ’'reference layers’ and others
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European
Commission

Substantial changes expected on OTS checks

Act for the next campaign

* Reperform check accepted dossiers

Quality check || - Reparom chec rjeded dossior Adapt sample  Adapt OTS check

selection method

OTS check
campaign

* CWRS (compare with farm visit)

., J

Ana'yse risk_ * Compare risk - random errors

* Compare CwRS and Farm visit errors

random errOrS  Check inter annual evolution of errors

Up dated LPIS

Adapt tools Up dated
application form

A4

—
Analyse total
errors

\

* Analyse quantity and sources of errors

N

-
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