
Earth Observation for  
Agriculture 

 
International trends & developments 

Earth observation applications 

Business development 

Capacity building 



Mark Noort, consultant, project manager 
  
HCP international:  
consulting, marketing of earth observation 
  
Project director EOPOWER:  
project for promotion & capacity building of  
earth observation applications 

2 

0. Introduction 
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Sequence: 

ÅGeneral assessment of the state-of-the-art of earth 
observation 

ÅMajor trends and developments in the application 
field 

ÅDescription of earth observation solutions 

ÅAssessment of market potential for earth 
observation solutions and marketing instruments 

ÅCapacity building for successful application of earth 
observation solutions 



Earth Observation helps you: 
save money 
save lives 
save the environment 
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Earth observation  
applications 

ÅOn the verge of reaching new user communities 

 

ÅThese new user communities need to be involved 

 

ÅWeakest link / last mile aspects are important 

 

ÅMarketing needed: promotion & capacity building 



Life cycle of  
products & services 

Initialization 

System analysis & design 

Rapid prototyping 

System development 

Implementation 

Post-implementation 
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In relation to crop farming and livestock farming, the term 
άŀƎǊƛŎǳƭǘǳǊŜέ Ƴŀȅ ōŜ ŘŜŦƛƴŜŘ ŀǎΥ  
the art and science of growing plants and other crops and 
the raising of animals for food, other human needs, or 
economic gain 

 

Focus on:  
ÅGrowing plants and other crops (including pasture), 

ÅTransportation of agricultural produce to the market, 

ÅDerived products and services related to agriculture with a 
distinctive geospatial component, such as (re-)insurance, 
monitoring of compliance with agricultural policies and 
regulations and other forms of (risk) management. 
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Scope 



Assessment of business &  
funding opportunities 

ÅCategories of environmental management products 
& services 

ÅLife cycle phase of product or service 

ÅRegional context, level of technological & economic 
development 

ÅOptimum marketing mix 
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1. International trends & 
    developments in  
    agriculture 
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1. Type of agriculture: crops, livestock, fishery/aquaculture, forestry. 

2. Purpose / goal of agricultural activity, such as subsistence 
farming, market- oriented farming or a mixture of subsistence and market-
oriented farming. 

3. Property structure and means for engagement in 
agricultural activities: human, financial and social/cultural capital 
employed, such as ownership of and access land and means, tenancy 
arrangements, credit facilities, government policy and subsidies (e.g. 
sharecropping, cooperative farming, communal lands, etc.). 

4. Technology level: low, medium, high (e.g. precision agriculture is 
part of high level technology). 
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Dimensions to characterize  
ŦŀǊƳŜǊǎΩ ƻǇŜǊŀǘƛƻƴǎ 
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Issues & trends  
in Agriculture 

Å Food security and increased production and 
productivity; 

Å Adaptation to and mitigation of the effects of 
climate change; 

Å Empowering local communities, bridging the rural 
digital divide; 

Å Food prices and markets; 

Å Risk management (including insurance). 
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Drivers 

ÅThe increasing world population,  

ÅEnvironmental factors (including climate change),  

ÅThe availability of water resources,  

ÅIncreasing urbanization and growing middle class 
population -> increased consumption and changing 
consumption patterns 

ÅLand management (land as a scarce resource). 
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World food production must rise by 50% in 2030 to meet increasing demand Source: FAO/UN, 2008 
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Food security & increased  
production / productivity 

Å Food security in terms of avoiding hunger and 
undernourishment; 

Å Food security in terms of increased demand, production 
and productivity should go up; 

Å Food security in terms of sustainable management of 
natural resources; 

Å Food security in terms of increased resilience with 
respect to the effects of climate change and disasters / 
pests; 

Å Food security in terms of conflicting interests: biofuels 
may lead to more income for the farmer, but also to 
higher food prices in general. 



Sustainable agricultural productivity growth and bridging 
the gap for small family farms (for G20; 2012)  

 

World agriculture towards 2030/2050 ς the 2012 revision 
(FAO; 2012) 

 

Food and water: analysis of potentially new themes in 
water management - future trends and research needs 
(FutureWater; 2010) 
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More information: 



The state of food insecurity in the world   
economic growth is necessary but not sufficient to 
accelerate reduction of hunger and malnutrition  
(IFAD, WFP, FAO; 2012)  

 

Agricultural outlook 2013 ς 2022  
highlights (OECD, FAO; 2013) 

  

The state of food and agriculture  
investing in agriculture for a better future (FAO; 2010) 
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More information: 
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Climate change 

Å Climate will likely be substantially warmer in most 
parts of the world; 

Å Water availability for agriculture will be reduced; 

Å More extreme weather events will occur  
(prolonged drought, heavy rainfall, heat waves, frost, 
etc.); 

Å Danger of pests and diseases will increase; 
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A framework for developing a climate-smart agriculture strategy and investment proposals  
(FAO; 2012) 



Climate change and food security:  
a framework document (FAO) 

 

¢ƘŜ ǎǘŀǘŜ ƻŦ ǘƘŜ ǿƻǊƭŘΩǎ ƭŀƴŘ ŀƴŘ ǿŀǘŜǊ ǊŜǎƻǳǊŎŜǎ ŦƻǊ ŦƻƻŘ 
and agriculture - managing systems at risk (FAO; 2011)  

  

Water-food-energy nexus: towards a widening of the 
water agenda (FutureWater; 2013) 
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More information: 



Climate-smart agriculture - increased productivity and food 
security, enhanced resilience and reduced carbon emissions 
for sustainable development (World Bank; 2011) 

A growing interest 2 - climate and economic impacts on the 
plant sector (IGES; 2012)  

Uses and limitations of observations, data, forecasts, and 
other projections in decision support for selected sectors 
and regions (NASA; 2008) 
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More information (2): 
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Empowering  
local communities 

Å Local communities as drivers to increase production and 
productivity in vulnerable areas to achieve food security; 

Å Sustainable management of natural resources at the 
local level; 

Å Reduce post-harvest transportation and storage losses; 

Å Accessible, timely and affordable information on food 
prices and markets for farmers; 

Å Support to risk management in the form of (index-based) 
insurance schemes. 



Sustainable agricultural productivity growth and bridging 
the gap for small family farms (for G20; 2012)  

 

Smallholder certification in biomass supply chains ς 
guidance manual (CREM; 2013) 

  

Smallholder farmers can feed the world (IFAD) 
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More information: 



The new harvest  
Agricultural innovation in Africa (Juma; 2011) 

 

e-Sourcebook ICT in agriculture  
Connecting smallholders to knowledge, networks, and 
institutions (World Bank; 2011) 

 

Guide for regional integrated assessments:  
handbook of methods and procedures (AgMIP; 2013) 
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More information (2): 
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Food prices & markets 

Å Improve physical market infrastructure and transport 
to and from markets; 

Å Improve market transparency; 

Å Improve market institutions; 

Å Sustainable management of the whole value chain: 
include costs of externalities; 

Å Increase resilience of vulnerable farmer and consumer 
communities. 



Agricultural policy monitoring and evaluation 2013   
OECD countries and emerging economies (OECD; 2013) 

Agricultural value added services (AgriVAS; 2011):  
market entry toolkit  

Spatial patterns of food staple production and marketing 
in South East Africa: implications for trade policy and 
emergency response (MSU; 2009) 
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More information: 
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Risk management 

Å Improved prediction capability for detecting possible 
calamities; 

Å Improved early warning systems and general 
information provision on agro-meteorological 
conditions; 

Å Improved physical protection against extreme 
events; 

Å Sustainable management of natural resources; 

Å Insurance schemes for risk coverage. 

 



The landscape of micro-insurance in Africa 2012  
(Munich Re; 2012) 

Weather index-based insurance in agricultural development  
a technical guide (IFAD; 2011) 

Rainfall variability, food security and human mobility  
an approach for generating empirical evidence  
(UNU-EHS; 2012) 
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More information: 



2. Earth observation applications 
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Earth observation  
for agriculture 

Three levels of interaction within a country: 

Å Country level  
focusing on policy, research and innovation; 

Å Agro-ecological zone or watershed level  
focusing on extension services and management of regional 
resources; 

Å Farm level  
focusing on advice and income optimization. 
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Earth observation  
for agriculture 

Remote sensing images showing agriculture patterns (Geospatial World) 
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Country level: earth 
observation contribution 

Å Agricultural knowledge and information systems:  
parcel identification and measurement, geo-statistics and crop 
identification, field survey, subsidy and policy monitoring and control, 

Å National crop and yield monitoring, 

Å Transport infrastructure and transport to market  
(food chain management), 

Å Land rights, 

Å Market information. 
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Example agricultural 
information systems 

Agricultural parcel (blue) one single crop group from a single farmer;  
farmersΩ ōƭƻŎƪκǇƭƻǘ όǊŜŘύ ƻƴŜ ǎƛƴƎƭŜ ƻǊ ǎŜǾŜǊŀƭ ŎǊƻǇ ƎǊƻǳǇǎ ŦǊƻƳ ŀ ǎƛƴƎƭŜ ŦŀǊƳŜǊΤ  
and physical block (yellow) one single or several crop groups from one or several farmers. 
(GeoCAP, JRC) 
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Agricultural  
information systems 

Å Parcel identification and measurement, geo-statistics 
and crop identification, field survey, subsidy and policy 
monitoring and control. Combines data and information 
on land use, land administration, crop monitoring and 
agro-ecological zones for better decision making; 

Å Earth observation improves accuracy, enables more 
frequent and better monitoring, coverage of large (not 
easily accessible) areas and facilitates integration of 
information; 

Å Cost estimate:  
total cultivated area 100 ς 120 kϵ / country, mapping of 
different crops and parcels 1.5 -2.5 ϵ / km2; 

Å Main challenges: cost, capacity, data access; 



GeoCAP (European Union):  
digital land parcel identification, parcel area management, land cover type, 
compliance monitoring  

USDA (USA):  
information system(s) for compliance and regulatory use, cropland data, soil 
modelling, etc. based on common land units 

SICA (Colombia):  
design, monitoring and tracking of coffee farming activities 

SOMABRASIL (Brazil):  
system for agricultural observation and monitoring 

Federal GIS Agricultural Atlas (Russia) 
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Examples: 
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Example crop and  
yield monitoring 

Maize crop yield forecast 2007  
Source: Service operations report 
Malawi 2007 ς 2008 (GMFS, 2008) 

Field scale wheat yield in the Netherlands  
(blue: 9 ton/ha, green: 8 ton/ha;  

yellow: 6 ton/ha, red 4 ton/ha)  
Source: eLeaf 


