Earth Observation for
Agriculture

International trends & developments
Earth observation applications
Business development
Capacity building
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0. Introduction

Mark Noort, consultant, project manager

HCP international:
consulting, marketing of earth observation

Project director EOPOWER:
project for promotion & capacity building of
earth observation applications



Sequence:

A General assessment of the statéthe-art of earth
observation

A ]Ic\_/lal%lor trends and developments in the application
e

A Description ofarth observation solutions

A Assessment of markgiotential for earth
observation solutions and marketing instruments

A Capacitybuilding for successful application of earth
observation solutions
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Earth Observation helps you:
save money
save lives
save the environment



(B Earth observation
applications

A On the verge of reaching new user communities
A These new user communities need to be involved
A Weakest link / last mile aspects are important

A Marketing needed: promotion & capacity building



Life cycle of
products & services

Initialization GE:»I\@TCAB
g Marketmg

System analysis & design
Rapid prototyping
System development
Implementation
Postimplementation




Scope

Inrelation to crop farming and Ilvestock farming, the term
GF ANRAOdzt G dzNB £  YI 0S RSTAY
the art and science of growing plants and other crops and
the raising of animals for food, other human needs, or

economicgain

Focuson:
A Growingplants and other crops (including pasture),

A Transportationof agricultural produce to the market,

A Derived products and services related to agriculture with .
distinctive geospatial component, such as)iresurance
monitoring of compliance with agriculturpbliciesand
regulations and other forms of (risk)anagement :



cg Assessment of business &
funding opportunities

A Categories of environmental management products
& services

A Life cycle phase of product or service

A Regional context, level of technological & economic
development

A Optimum marketing mix
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1. International trends &
developments in
agriculture



Dimensions to characterize
FI NYSNERQ 2

1. Type of agriculturecrops, livestock, fishery/aquacultuferestry.

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 farmlng communal lands, etc.).

4. Technology levellow, medium, high (e.g. precision agriculture is
part of high level technology
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Issues & trends
B\Ner In Agriculture

A Food securityandincreased productiorand
productivity;

A Adaptation to and mitigation of the effects of
climate change

A Empowering local communitiedyridging the rural
digital divide;

A Food priceandmarkets,
A Risk managemenfincluding insurance).
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Drivers

A Theincreasing world population,
A Environmentafactors (including climate change),
A Theavailability of water resources,

A Increasingurbanization andyrowing middle class
population-> increased consumption and changing
consumption patterns

A Land management (land as a scarce resource).
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World food production must rise by 50% in 2030 to meet increa&ngnd Source~FAO/UN, 2008
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g Food security & increased
production / productivity
4 Food security in terms of avoiding hunger and
undernourishment;

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

4 Food security in terms of sustainable management of
natural resources

A Food security in terms of increased resilience with
respect to the effectsf climate change and disasters /
pests

A Foodsecurity in terms of conflicting interests: biofuels
may lead to more income for the farmer, but also to
higher food prices in general
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More information:

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

World agriculture towards 2030/205Q the 2012 revision
(FAQO; 2012)

Food andwater: analysisof potentially new themes In
water management future trends andresearch needs
(FutureWater, 2010)
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More information:

The state of food insecurity ithe world
economicgrowth is necessary but nsufficient to
accelerate reduction of hunger and malnutrition
(IFAD, WFP, FAO; 2012)

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

The state of food and agriculture
Investing in agriculture for a better futu®AO; 2010)
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Bwer Climate change

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

A Water availability for agriculture will be reduced,;

A More extreme weather events will occur

(prolonged droughtheavy rainfall, heat waves, frost,
etc.),

4 Danger of pests and diseas®sl increase
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Understanding
Barriers to
Adoption

Test Inpuf
consraints

Assemim the
sltuallnn

Test Instrlutional
corstraints

fire 54 practices
being adophed?
If nat, why nat?

-

.

ELEN
Climate Risk

Rik-reduring ook
safety nets,
INSUrEnce,

diversificalion

Eek profile of releva rI
=& practioes

Role of informalson under
a changing climate

What are relevant (54 Praclices
in a coantry? Valnoable areas B
GHG mitigation potential

Diefine Ehe baseline o
detemine bencfits of

TSl Strateqy:
Technical,
Instruthionsl, and
Economic Priorilees.

Pobicy Levers for
fdopéion

Defining Coherent
Policies

Guiding Investment

Benefits: Food
Security, Adapiation
and Mitigation

Value Chain
Corssderations

A framework for developing a climasgnart agriculture strategy and investment proposals

(FAO; 2012)
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More information:

Climate changandfood security
aframework documen{FAO)

¢KS aulasS 2F 0KS ¢g2NX RQa f |
and agriculture- managing systems at riskAO; 2011)

Water-food-energy nexus: towards widening of the
water agenda FutureWater, 2013)
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More information (2):

Climatesmart agriculture- increased productivitandfood
security enhanced resiliencandreduced carbon emissions
for sustainable developmeriiVorld Bank; 2011)

A growing interest 2 climateandeconomic impactsn the
plant sector(IGES; 2012)

Usesand limitations of observations data, forecasts, and
other projections in decision suppoifor selected sectors
andregions (NASA; 2008)
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Empowering
local communities

A Localcommunities as drivers taicrease productiomand
productivity in vulnerable areas to achieve food sectuirity

A Sustainable management of natural resources at the
local level,

A4 Reduce posharvest transportation and storage losses

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

A Support to riskmanagement in the form of (indexased)
Insurance schemes
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More information:

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

Smallholder certification in biomass supply chaigs
guidance manuglCREM; 2013)

Smallholder farmers can feed the world (IFAD)
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More information (2):

The new harvest
Agricultural innovation in Africelumg 2011)

e-Sourcebook ICIh agriculture
Connecting smallholders to knowledgetworks, and
Institutions (World Bank; 2011)

Guidefor regional integrated assessments:
handbookof methodsand procedures AgMIP, 2013)
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Food prices & markets

Improvephysicalmarketinfrastructure and transport
to and from markets

Improve market transparency;
Improve market institutions

Sustainablenanagement of the wholealue chain:
Include costs of externalities

Increase resiliencef vulnerable farmer and consumer
communities
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BETTER POLICIES FOR BETTER LIVES

More information:

Agricultural policy monitoring and evaluation 2013
OECD countrieandemerging economie@ECD; 2013)

Agricultural value added servicea@rivVAS 2011):
market entry toolkit

Spatial patternsof food staple productionand marketing
In South East Africamplicationsfor trade policyand
emergency response (MSU; 2009)
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Risk management

oroved prediction capabilithor detecting possible
amities;

oroved early warning systems and general

iInformation provision on agrmeteorological
conditions

Improved physical protection against extreme
events;

Sustainable management of natural resources;
Insurance schemes for risk coverage.
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More information:

The landscape of mickmsurance in Africa 2012
(Munich Re; 2012)

Weather indexbased insurance in agricultural development
a technical guid¢lFAD; 2011)

Rainfall variabllity, food security and human mobility
an approach for generating empirical evidence

(UNUEHS; 2012)
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2. Earth observation applications



Earth observation
for agriculture

Three levels of interaction within a country:

A Country level
focusing on policy, research and innovation,;

A Agro-ecological zone or watershed level

focusing on extension services and management of regional
resources;

A Farm level
focusing on advice and income optimization.
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Earth observation
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Country level: earth
observation contribution

Agricultural knowledge and information systems
parcel identification and measurement, gstatistics and crop
identification, field survey, subsidy and policy monitoring and control,

National crop and yield monitoring

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

Land rights
Market information.
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Example agricultural
Information systems

-w : i e
Agrlcultural parcel (blue) one smgle crop group from a smgle farmer
faimer) 6 f 201 k LJX 20 ONBRUO 2yS aAy3atsS 2N AaSOSNI f

andphysical block (yellow) one single or several crop groups from aeveral farmers.
(GeoCARIRC)
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Agricultural
Information systems

A Parceldentification and measuremengeo-statistics
and crop identification, field survey, subsidy and policy
monitoring andcontrol. Combinegiata and information
on land use, land administration, crop monitoring and
agro-ecological zones for better decision making;

A Earth observation improves accuracy, enables more
frequent and better monitoring, coverage of large (not
easlly accessible) areas and facilitates integration of
iInformation;

A Cost estimate:
total cultivated area 10@ 120 le / countrzy, mapping of
different crops and parcels 1-3.5€¢ / kn;

A Main challengescost, capacity, dataccess

33



Examples:

GeoCAREuropean 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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Maize crop yield
Source Service operations report
Malawi 2007¢ 2008 (GMFS, 2008)

GMFS Crop Yield forecast
2007-8
Total MAIZE

National Yield: 1701 kg/ha

Yield (kg/ha)
<1250
1250 - 1500
I 1500 - 1750
I 1750 - 2000
1 > 2000

forecast 2007

Example crop and
yield monitoring

Field scale wheat yield in the Netherlands
(blue: 9 ton/ha, green: 8 ton/ha;
yellow. 6 ton/ha,red4 ton/ha)
Sourceeleaf
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