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① 2.1 By 2030, end hunger and ensure access by all people, in particular the poor 

and people in vulnerable situations, including infants, to safe, nutritious and 

sufficient food all year round

② 2.2 By 2030, end all forms of malnutrition, including achieving, by 2025, the 

internationally agreed targets on stunting and wasting in children under 5 years 

of age, and address the nutritional needs of adolescent girls, pregnant and 

lactating women and older persons 

③ 2.3 By 2030, double the agricultural productivity and incomes of small-scale 

food producers, in particular women, indigenous peoples, family farmers, 

pastoralists and fishers, including through secure and equal access to land, 

other productive resources and inputs, knowledge, financial services, markets 

and opportunities for value addition and non-farm employment 

SDG Goal 2



④ 2.4 By 2030, ensure sustainable food production systems and implement 

resilient agricultural practices that increase productivity and production, that 

help maintain ecosystems, that strengthen capacity for adaptation to climate 

change, extreme weather, drought, flooding and other disasters and that 

progressively improve land and soil quality

⑤ 2.5 By 2020, maintain the genetic diversity of seeds, cultivated plants and 

farmed and domesticated animals and their related wild species, including 

through soundly managed and diversified seed and plant banks at the national, 

regional and international levels, and promote access to and fair and equitable 

sharing of benefits arising from the utilization of genetic resources and 

associated traditional knowledge, as internationally agreed

SDG Goal 2



• 2.a Increase investment, including through enhanced international 

cooperation, in rural infrastructure, agricultural research and extension 

services, technology development and plant and livestock gene banks in 

order to enhance agricultural productive capacity in developing countries, in 

particular least developed countries 

• 2.b Correct and prevent trade restrictions and distortions in world agricultural 

markets, including through the parallel elimination of all forms of agricultural 

export subsidies and all export measures with equivalent effect, in 

accordance with the mandate of the Doha Development Round

• 2.c Adopt measures to ensure the proper functioning of food commodity 

markets and their derivatives and facilitate timely access to market 

information, including on food reserves, in order to help limit extreme food 

price volatility

SDG Goal 2
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under sustainable agricultural 

practices

The proposed alternative is to use one 
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unit of output, separately for crop and 
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Common Agricultural Policy reform

• The 2003 CAP reform introduced a new single payment system per 
farm and separated aid from production - European Agricultural Fund 
for Rural Development (EAFRD) 

• Farmers receive payments if they maintain their land in good 
agricultural condition and comply with the standards on public health, 
animal and plant health, the environment and animal welfare

http://europa.eu/scadplus/leg/en/lvb/l11089.htm

Photos Simon Kay JRC



Geo-information and the CAP

• CAP legislation requires geo-referenced, on-

line information, supported by up-to-date 

national image data

• Council Reg 1782/03, Art 20 requires GIS use 

from 1/1/2005; the Integrated Administration 

and Control System (IACS)

Simon Kay (text and photo) JRC



Integrated Administration and Control System

• A computerised database, where applications for 
assistance are recorded for each holding. Information 
held includes:

– A Land Parcel Identification System (LPIS) that 
provides a unique code or identifier linked to the 
specific Land Parcel’s area and owner (or claimant)

– LPIS can be based on maps and documents from the 
national land register, cartographic data or aerial / 
satellite imagery

• Register of applications for payment and payments 
made

Transparency, consistency and traceability
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The Bedolina map, Valcamonica (Lombardia) 

http://commons.wikimedia.org/wiki/File:Bedolina_map.jpg
2,000 – 1,500 B.C. 4.16 m X, 2.3 m Y
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Establishing a Land Parcel Identification System 
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Land Parcel Identification System revision and update



Verification and validation
Simon Kay JRC





STANDARD GAEC03: AVOID PLOUGHING BETWEEN HARVESTING AND PRE-

SOWING, IN THOSE PARCELS CULTIVATED WITH WINTER ARABLE CROPS

SUMMER IMAGE IS USED TO CHECK THE EXISTENCE OF SHADES THAT CORRESPOND WITH STUBBLE AND NOT WITH BARE SOIL ACTIVITY. BY 

MEANS OF THE VEGETATION INDEX OBTAINED FROM THE XS3 SUMMER IMAGE, IT CAN BE CHECKED THAT THE CEREAL STUBBLE 

SUBENCLOSURES TEXTURE IS NOT AS HOMOGENEOUS AS THE PURE BARE SOILS TEXTURE. IN CASE OF DETECTION OF BARE SOIL, A FIELD 

VISIT IS CARRIED OUT TO CHECK THE LABOUR DEPTH. [Ref. Sardon, MARS PAC Annual Conf. 2007]
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Conformity with GAEC03 



ARCHIVE 

ORTHOPHOTO

STANDARD GAEC08: MAINTENANCE OF RETAIN TERRACES, KEEPING THEIR 

DRAINAGE CAPACITY AND AVOIDING THE RISK OF SILTING UP AND GULLY 

FORMATION

NON ELIMINATION OF TERRACES, BOUNDARIES, ETC IS CHECKED BY COMPARISION BETWEEN THE ORTHOPHOTO AND THE VHR 

IMAGE [Ref. Sardon, MARS PAC Annual Conf. 2007]

VHR IMAGE OF 

THE CURRENT 

YEAR 

Simon Kay JRC

Conformity with GAEC08: 
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Subsidy control
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Compliance failure
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European Commission
(EU funded soil related projects)

Data from specific in-house JRC
actions (e.g. ESDB, SOTER)

Member States

EIONET, EEA, etc

Collaborative research
(e.g. EuroGeoSurveys, FAO, ISRIC)

Data from related JRC
and EC  actions

(e.g. LUCAS, BIOSOIL)

Network of soil centres
(e.g. ESBN)

European Soil 
Data Centre
(ESDAC)



Full database documentation is available in the Soil Portal

http://eusoils.jrc.ec.europa.eu

Vector (geometric)  

dataset:
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1:1.000.000



Harmonized World Soil Database HWSD



Global Soil Organic Carbon Stocks

Contact Details:
Roland Hiederer European Commission Joint Research Centre 
Institute for Environment and Sustainability TP 261 21027 
Ispra (VA) - Italy e-mail: roland.hiederer(at)jrc.ec.europa.eu
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Year	

Human Population 1950 - 2010

Africa
228,827,000

Europe
549,043,000

1950

Africa
1,031,084,000

Europe
740,308,000

2010

Source: Population 

Division of the 

Department of Economic 

and Social Affairs of the 

United Nations 

Secretariat (2012). World

World Population 

Prospects, the 2012 

Revision

Population Prospects: 

The 2012 Revision, New 

York: United Nations.

An additional 27,031,000 per year since 2010, 1,312,142,000 by 2020

2,393,175,000 by 2050



1950

13.2 ha 
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2.93 ha

2050

1.26 ha

Change in total land 

availability 1950 - 2050

(ha / per person)
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The naturally fertile soils of Africa

A.R. Jones et al. 2013

Soils Atlas of Africa

http://eusoils.jrc.ec.europa.eu/library/

maps/Africa_Atlas/download/35.pdf



The naturally fertile soils of Africa

and cultivated lands in 2000

A.R. Jones et al. 2013

Soils Atlas of Africa

http://eusoils.jrc.ec.europa.eu/library/

maps/Africa_Atlas/download/35.pdf



Distribution of Soil Organic Carbon 

in the Northern Circumpolar Region

Carbon pools were estimated to 
be 191.29 Pg for the 0–30 cm 
depth, 495.80 Pg for the 0–100 
cm depth, and 1024.00 Pg for 
the 0–300 cm depth. Carbon 
pools in layers deeper than 300 
cm were estimated to be 407 
Pg in yedoma deposits and 241 
Pg in deltaic deposits. In total, 
the northern permafrost region 
contains approximately 1672 
Pg of organic carbon, of which 
approximately 1466 Pg, or 
88%, occurs in perennially 
frozen soils and deposits. This 
1672 Pg of organic carbon 
would account for 
approximately 50% of the 
estimated global belowground 
organic carbon pool.

Tarnocai, C., J. G. Canadell, E. A. G. Schuur, P. Kuhry, G. Mazhitova, and S. 
Zimov (2009), Soil organic carbon pools in the northern circumpolar 
permafrost region, Global Biogeochem. Cycles, 23, GB2023, 
doi:10.1029/2008GB003327.





Survey 2015: monitoring of changes in soil properties over time and expansion of survey to 
other European countries

 Circa 27000 soil samples collected in 2015
 Analyses expected for 2016

Survey 2018: proposal to extend the Topsoil Survey measuring new soil properties that are 
relevant to evaluate the ability of soils to provide ecosystem services

 Soil biodiversity, bulk density, soil erosion, electrical conductivity, contaminants

LUCAS Soil component



Summary

• Operational use of EO for policy

• 24 MS involved in the program (exceptions AT, 

FI, LU)

– 30 contractors 

– ~338,000 farms checked (over ½ of all farm checks)

– ~800 HR images over ~244 zones, (avg. 740km2)

– VHR: ~170,000km2

– >4 million ha checked

• Budget for imagery: €6.5M

• LPIS has broader value for tenure and 

ownership issues

Simon Kay JRC


