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Impact of ETS performance on the
LPIS QA outcome
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ReSAC

The Remote Sensing Applications Center (ReSAC) was established in 1998
as part of the Bulgarian Aerospace Agency with the support the Food and
Agriculture Organisation ( ) of the United Nations (UN) in 1998.

Since 2005 it is registered as private research organization

Long cooperation history with the Bulgarian Ministry of Agriculture and Food:
Creation of Digital Orthophoto map on part of the territory of Bulgaria (33 000 sg. km.) on the base of VHR
satellite images for the elaboration of the LPIS, Ministry of Agriculture, Bulgaria
FP6 Project IST-2002-507427 SAFIR, as external expert of the Regional Administration of Vratza for the
elaboration of the Agriculture Pilot
Pilot Study on Elaboration of Land Parcel Identification System on a Test Area in Bulgaria, Ministry of Agriculture
and Forestry, with the support of JRC
Pilot study on the Control with Remote Sensing of Area Based Subsidies in Bulgaria, JRC/EU project, Contract
No. - 21615-2003-12 F1ED ISP BG, in consortium with AIRECTS, France/Spain
Technical consultation and on-the-job-training for the implementation of 2012 LPIS QA in Bulgaria, Contract with
the Bulgarian Ministry of Agriculture and Food
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Challenges of the Bulgarian LPIS
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Recalling LPIS objectives

LPIS system should fulfill two explicit functions:

the unambiguous localisation of all declared
agricultural parcels by farmer and inspectors,

and the quantification of all eligible area for
crosschecks during the administrative controls by the
paying agency.
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localisation
agricultural farmer
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Challenge 1: Quantification

Complex landscape and diverse soil characteristics

Same soil variety from San Francisco to New York (4000 km)
as from Sofia to Varna (400 km)

JRC Workshop “LPIS applications and quality”,
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Challenge 2: Agriculture

Still lower use of pesticides and mineral fertilizers

Germany =N Bulgaria

Rapid growth of sporadic vegetation on actively cultivated arable land

JRC Workshop “LPIS applications and quality”,
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Challenge 3: Farmer

Mixture of big and small beneficiaries

Different farmer objectives and perceptions

JRC Workshop “LPIS applications and quality”,
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Challenge 4: Localization

Dynamics in the agriculture land after land restitution

National Orthophato | . National Orthophoto

Chaotic process of land restitution; collapse of industrial farming; land
fragmentation
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Challenge 5: Cadastre legacy

Pre-EU couple aids based on the digital cadaster
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Challenge 5: Eligible area

Lack of SAPS reference year and flexible GAC
fqg s Gt R A T el A9, ] \.i{?%

Momchilgrad, Bulgaria, RappidEye

Great amount of pasture land and abandoned arable land gradually
introduced in the LPIS in the post-EU accession years
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Distinct features of the Bulgarian LPIS

1. Multilayer system, based on production (physical) block
1. Ref parcel + eligibility layer
2. ReferenceArea calculated on-the-fly
3. Eligibility Layer based on land properties and farmer activities
2. Land in GAC, if used for agriculture (national regulation)
1. Land should be accessible (natural obstacles)
2. Agriculture activity should be allowed by law
3. Should be used for agriculture activity in the given year
3. LPIS covers the whole territory
1. Reference parcels with zero RefArea on non-agri land
2. Farmer are not restrained to declare in such zero eligible RPs

JRC Workshop “LPIS applications and quality”,
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Complex LPIS upkeep workflow

National Orthophoto

JRC Workshop “LPIS applications and quality”,
14-15 October 2013, Baveno, Italy

o ﬂ
8 NReSAC

Implementation of 2012 LPIS QA
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ATS setup

Special attention given to the ATS testing
Reference parcel type; Mandatory attributes
Calculation of ReferenceArea
Log info on RP update

Elaboration country-specific eligibility profile
Natural grasslands with complex definitions
Specific classifiers for permanent crops
Fallow land requires ploughing

Application of waiver C

If contamination is outside eligibility layer

JRC Workshop “LPIS applications and quality”,
14-15 October 2013, Baveno, Italy
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ATS setup - eligibility profile

pis_c [reporing. | e tzellgl
de_-|yoar A:landCoverCl nst:landCoverCl ={ogend dCodo_« [nst:lccCode |onOfEligibleLe = bloHeci =
Arable Land {rainfad with fallow system, which
2012 requires ploughing in early spring) Herb: Crop(s) , With Fallow System Arable fand A 108E0G)[ 2201 yes 100
201 Ingustial AngiOr Other Areas) Greenhouse H 38 A44Zp10 |ves 00
of Flant Species Jf Permanently Cropped Area Wilh
Graminoids Crop(s)
Permanent pasture (self-seed or sown) with Dormnant Crop: Fodder - Fudder 20439-T201)(211) #
2012|grass height below 1.5 m Grasstand G 11512-50701 yes 100
Pemanently Cropped Area With Small Sized Fietd(s) Of
2012{Kitchen Gargens Imigated Nore Graminoid Crop(s) Kitchen garden K 11135 yes 100
[Permanent crops (shub ype) with additional
201 for e status and mnanently Cropped Area With Rainfed Sheub Crop(s) |Permanent Shrub Crop  |S [10168(3)[Z2022203) |ves 100
[Permanent crap (iree type) - with addiional
01 for lfe status and rmanently Cropped Area With Rainfed Tree Cropis) _|Permanent Tree Crop [T 114923)( 72027203 |yes 100
Tree plantation (short rotation coppice Permanently Cropped Area With Rainfed Tree Crop(s). S2W7 B0
201; Paulowniz) Crop Type: Non-Food Crops, Crop Cover Plantation(s)  [Tres Plantation P 4] s 100
[Fermanent (natursl) grassiand wilh sparse Trees |Closed (o Open Herbaceous Vagstation with Trees and 2251401 (20522001
and Shrubs and 10% intrusions of natural and  |Shrubs 2072
201 origin 17 Buitt Up Aveals) Permanent Grassland 1 |NA 50016001 100
[Permanent (naturl) grassland wih sparse Trees |Open Herbaceous Vegetation wilh Trees and Shiubs
and Shrubs and 20% intrusions of natural and | /7 Buil Up Araals)
201, otigin on specific soils Jf Consoligsted Materisi(s) Pemanent Grassland 2 |NE yes 100

11 user-defined (Z) attributes:

Fallow system, requiring deep ploughing in early spring

At least 70% of the plants should be alive

Up to 10% small (less than 0.01 ha) intrusions of sealed surface and bare areas
Soils of 8, 9 or 10 category, according to BG specifications

Medium To Low (i.e. grass height between 0.03 - 1.5 m)

Some agriculture LC types require additional information
CONDITIONAL instead of YES?
No landscape features for retention

JRC Workshop “LPIS applications and quality”,
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Elaboration of Interpretation keys

LC class:
Permanent crop (tree type) - with additional
requirement for life status and maintenance

oo

loparsxepaunnnoncTaumonapHan  [xoncTpykuAs

- : Interpretation Keys:

1. Arrays of fruit trees planted in rows at

: different distances depending on the tree
R type.

i 2. Trees are usually of the same age with
:vuunnvmzaqunMu(nlvmmnsvlbvaa\- Slmllar he/ght and Ccrowns.
Ay 3. The distance between the trees and their

: crowns big enough to reveal the land

\ beneath.
S o enarepacre 4. More than 70% of the trees are alive (they

Jscconsi

renamen rte s naamrany g have apparently thick enough live foliage)

acrmer 5. Rows between the trees are adequately

maintained - plowed, turfed or covered with
grass

JRC Workshop “LPIS applications and quality”,
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LPIS scope in BG context

Defining of LPIS QA scope

Stratification of RPs based on NTP field (type of land use) in LPIS
Agricultural; Potentially agricultural; Certainly non-agricultural

Reference parcels located on “Certainly non-agricultural” land AND intersected
by farmer declaration with less than 0.1 ha are excluded from the scope

239 RPs out of 2400 from the sample pre-selection are with zero Reference Area

Total LPIS QA population clipped with CWRS and Proprietary zones
11 CwRS acquired with GE-1 (3 CwRS zone with IKONOS excluded from LPIS
QA)

Aerial othrophoto acquisition in 2012 considered random for LPIS QA

JRC Workshop “LPIS applications and quality”,
14-15 October 2013, Baveno, Italy
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Sample pre-selection
Inspected
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ETS key success factors

Sufficient amount of very skilled operators (8 persons)
Background in Agriculture, Environmental and Soil science
Experience in land cover/land use mapping
IT/GIS literacy

Adequate infrastructure
GIS environment/ Orthoimagery
Ancillary data for inspection and categorization

Proper ETS setup
Training/on-the-job support
Rigorous inspection procedure
Inspection and analysis not mixed

Four-eye control

JRC Workshop “LPIS applications and quality”,
14-15 October 2013, Baveno, Italy
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Google and StreetView extensively used
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National Orthophoto
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ETS - Example 2

National Orthophoto
v
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National Orthophoto
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Result of 4-eye control

One operator check another

Operators were very stringent during 4-eye check
298 RPs returned for major or minor revisions
Not all were fully confirmed after analysis
Learning curve

Abundance of incorrect data quality results, captured during the four-eye
control

Abundance

0 = T T -

Incorrect "RP Incorrect "RP Incorrect land cover  Incorrect critical defect Incorrect non-

feasibility for feasibility for mapping assignment agriculture features
inspection” measurement” detection

Checked quality measures

JRC Workshop “LPIS applications and quality”,
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Findings and Conclusions
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LPIS QA results

888 RPs gone through the ETS

88 skipped from inspection:
71, due to non-persistent identifier (A3)
4, due to invalid geometry (T5)
6, due to full or partial non-availability of image data (T2)
5, due to cloud cover (T4)
1, due to impossible image interpretation (C4)
1, due to fire on the field (F1)

800 inspected out of which:
782 measured
18 not measured

JRC Workshop “LPIS applications and quality”,
14-15 October 2013, Baveno, Italy

LPIS eligibility rates

Bi-modal histogram
15% of RPs with Aobs>>>Arec
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LPIS secondary measures |

Most of these 182 non-conforming RP are on located|on
natural grassland

Only 1 reported with land change not applied

Distribution of the non-conforming RPs with more than 20% positive
difference between the observed and recorded agriculture land per
land cover type
45.00 Natural grassland
40.00 = with inclusions
__ 3500 7
& 30.00 / =
£ 25.00 [ “i
8 20.00 \ =
£ 15.00 X o
10.00 m H
5.00 —
P TIPS - I | N = 0 O e O =
N4 = < = = o - <
“&2@2<‘°z¥$§‘£‘z“z‘x§§§§§2<z“§§ 2 g
< (O] X X ) =z Z2 < 2 Z wn 2 - 2
4 N4 P4 =z 0 =
<
Agriculture land cover
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Analysis

land is often governed by the area declared by farmer, while ETS
operator maps what he sees -> consequence of 39 GAC rule!

“j" ‘I.,-‘i_ — ijj Referenc.e parce L

Update eligibility T
layer after

= <> Farmelidgglaration
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Issue of Common land

- . . . EUROSTAT
OﬁICIal BUIganan AngCUIture StatIStICS Table 1.3.2: Utilised agricultural area by Member

WOEIS|  75035)  71084| TI4ST| BA0E2| S0ZE5| BIOMS| E23W| WEEM| 116131 State, 2005

100873| 100049] 100664 | 109633 117041 | 122080] 122209 | 120087 WI0AT| 162113

Carrcisnt TP rOCa 1275| OBMt| t0162| Ager) 107H| G0| G312| 0363 04| 12000

TSGI0RNG 301poREI A 1
mEam-cenupw rpanyee 1828865 | 1842 141 | 167539 |1 004 016\1 805711 |1 701 716 |1 767 305 |1 736 908 | 1803 752 | 1 820 740 .
opaoupen sxcnommwcommonon | 2126|2004 vafe| vwsl| 1ees| zom| 20| 20| eam| 2a BE
= ‘ A o
(M3MON3BAHA IEMEQEACKA AOW: | 5 100 825 | 5 116 220 5§ 190 1390489 |5 326 328 |5 324 701 |5 498 347 | 5592050 | 5678 622 o
MA0L] CbC CEACKOCTOMAKCKO | oK
NERFUAMNIEISE. | B8 208 0 W08 Y1810 108 FING T35 08y 7R3 0061 3 1ha 49113 708 J0k jhach 22 8 M1 ¢ oow] B ki awe, | R 16953 nery  aena 1901 457
[ 7638 623 1970 19 570
IE 41604 11424 30159 £ 332
BANCHK Jae1ocT i ranonasne i 1egeiopwara npea 2 W EL 39058 20272 oA 10451 58
Es n7e s 76634 a2183 288
(i3 274004 183309 80424 11030 521
m 124059 68913 32542 2233 20
o 1421 1052 04 364 as
w 13005 9168 w77 163 200
Max i 23382 16802 6350 Bo 182
ypenies ATpOCTATICTNG Peayniane o s Mo 193 2008 w 1287 589 72 15 545
HU 40453 3455 4546 1905 260
M 89 70 00 1 12
TABMHUA 4 OYHKUMOHANHO H3MON3BAHE HA SEMATA NMPE3 2008 FOOMHA
xexmagy L8 19581 170 2087 23 239
e AT 26002 13838 12353 679 196
008 2005 2004 2003 oR_| .8 131323 102905 25104 2035 {13]
Mt soro w pena U2 20| nmo| wass| T 35029 11715 17273 %1 160
Conto conmcios u pelosygciso samam| 5413891 | s645080| §7rems| sexneer| sazs348| 6emse0d| L Lot sl B.036S SRE s ]
st w481 1692 505 67 74
£ 18904 13000 s154 ns | 0
" 22615 22312 55 47 23
SE 30059 26164 4779 38 467
UK 149616 eoms 88849 38 a6
Source: £S5
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Mixed Land use

Multitude of small patches of arable land, grassland, permanent crops
and kitchen gardens — quite common in Bulgaria

Functional mix of arable
and grass?

Low density urban?
Cartography related mix of

arable, grass and sealed
surface?

LCML+TEGON could be
the solution to that
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Follow-up action by BG

Short-term corrective actions:

Immediate revision of interpretation and digitalization approach

The declared parcel should NOT be considered as bounding the
eligibility

Medium and long term corrective actions:

Additional training of the technical personal on orthoimage
guality and interpretation ,

Revision of national GAC regulation
Clarification of LPIS model and associated business processes

JRC Workshop “LPIS applications and quality”,
14-15 October 2013, Baveno, Italy
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Conclusions

LPIS Unit in MAF gained considerable understanding of the model and
performance of the Bulgarian LPIS

LPIS QA gave also important clues on how the systems should be
upgraded in future

ETS provided important basis for the setting-up of the LPIS upkeep
strategy

ETS-related hints having strong impact on the LPIS QA results:

Do inspection, then analysis — do not mix it

Map the land cover as much detailed as possible — greatly helps the
assessment at later stage

Invest in ETS operators - the inspector and analyst should be different
persons

Always perform 4 eye control - it improves the quality

ATS is essential for the ETS - do not underestimate it

JRC Workshop “LPIS applications and quality”,
14-15 October 2013, Baveno, Italy
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Thank you for your attention!

LOSTEULEGARIACOM

_
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