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1. State of the art and current situation

Instability in the food supply and demand balanaaarket uncertainty and price volatility

The world’s population has increased by 130% duttrgglast 50 years, from an estimated 3.0
billion in 1960 to 4.4 billion in 1980 and 6.9 llh in 2010. The United Nations projects that
it will increase by 0.8% per year to reach 9.2idmllpeople in 2050. Population densities and
demographic trends, however, vary greatly from i@ggon to the other.
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Figure 1 : Estimated world population, 1950-2000, rad projections : 2000-2050 (source UNO 2004, report
on world population to 2300)

Food demand is driven by population size and copsiom habits, which in turn are
influenced by culture and standards of living. Aage food consumption varies from 4,000
Kcal per person per day in OECD countries to 2,868l in Africa (2003 data), compared to
a recommended nutritional threshold of around 2,RQ@&l. According to the UN Food and
Agriculture Organization (FAO), an estimated 923 llion people are seriously
undernourished (2007 data) (Figure 4). In additionproviding food and feed (animal),
agriculture also generates products for the enfgyuels), materials (wood, fibres, textiles)
and chemicals industries. The competition amongehsectors (4F : Food, Feed, Fuel and
Fiber) for agricultural resources is increasing.

The agriculture sector faces new and emerging ehgdls to meeting the demands of growing
populations for an ever-broader spectrum of agucal products. Estimated crop production
in 2003 was 2,625 Mt (of which 62% glycidics, 24#dids, and 14% proteins). However, at

the global level agricultural production is markég high temporal and geographical
variability.
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Figure 2 : Global distribution of croplands by cropping intensity (Hansen et al, GLAM SDSU)
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This variability reflects the main constraints thatfluence agriculture: arable land
availability, climate conditions, pest control, coatition between crops (economic drivers),
production systems and associated technical peagt&gricultural policies, the investment
capacity of farmers, and education (Figure 2; Fag8). Furthermore, its evolution over the
past 40 years shows specific trends for the varouasinents.

© UN FAO, 2003-2005
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Figure 3 : Countries producing over 80% of world Figure 4 : Percent of population by country with
agricultural crops (source Reynolds, USDA-FAS) insufficient food 2003-2005 (source UN FAO)

Annual international trade represents 7% of theuahproduction of rice, 18% for corn, 20%

for wheat, 30% for soybeans. The general tensibnden offer and demand is the result of a
number of long term (demography, reduction of glostacks) and medium term trends

(development of biofuels, dietary change in emergoountries), aggravated by extreme
climatic events, political decisions (trade badrier speculations on global market, and
generate wide and sudden price variations in contsdnarkets, as observed in 2007-2008
(Figure 5).

As a general consequence, the global commodity eteriecome nervous a few months
before main harvests (typically in June- July foh&st and Maize, mainly produced in the
northern hemisphere), and our global economy @ngty vulnerable to any major climatic
event affecting one or several of the main “gragitd3. This was perfectly illustrated by the
impact of the extreme drought which affected Russi2010, followed by floods in Australia,
with their direct consequence on global market,disd on economy (impact on farms, state
subsidies) with indirect consequences on Livesta0oi,1 harvest .
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1/ ERS calculations based on International Monetary Fund (IMF) average manthly warld price
quotes for wheat, corn, soybeans, and rice; aggregated by IMF's fixed historical exports weights

Figure 5 : 2002-2010 monthly average Crop Price Irek (aggregated wheat, corn, soybeans and rice)
(source IMF)

Commodity price volatility affects local market gei and the food security of the poorest
households : since the first “tortilla” crisis (Mes, 2007) food price inflation has recurrently
created soaring food price crisis in the vulneratdentries where food represent more than
25-30% of most household’s livelihood, and conti@outo the recent political crisis in a
number of countries (Tunisia, Egypt, Yemen, Syria.ln) 2008 the UN FAO declared a



global food crisis and held a Food Summit. The dedrfar grain imports is rising worldwide;
for example, Saudi Arabia’s cereal imports may heacrecord this year, while Algeria,
Morocco, Iraq, Bangladesh, Pakistan, Turkey andabheh all issued tenders to buy more
wheat or rice in February 2011 as compared toasieyiear.

Further issues are compounded by changing foodtshalyi several major countries, thus
drastically adjusting food import dependence. Chiaa boosted its demand for pork by 30
percent since 2000 and for beef by about 10 peredrite its population only increased by

5.3 percent in the same period (UN data). Simiands in import growth are occurring in

other emerging economies, especially for feed grainven by a shift in livestock, dairy and

poultry production from small family farms deperglion local-produced inputs to bigger and
more energy and chemicals-intensive agro-indugtriadluction. In turn this generates nearly
total dependence on food trade, transport, andsinduinputs like pesticides, fertilizers and

antibiotics.

Instability in the balance between supply and daimand increasing dependency on food
trade have made commodity price volatility a vissue for the world economy, as it affects
food security and social stability, and is a disimive for long-term investments, which need
reasonably stable price. Uncertainty, exacerbayetthd lack of transparency in commodities
markets and of reliable forecasts of agriculturabdoiction, reinforces price volatility,
aggravated by inappropriate policy decision (trbdaier, export bans) and the behaviour of
diverse stakeholders that often reinforces ongapward or downward price movements.

Agricultural monitoring as a tool for strengthenindood market transparency

Ensuring the full and open exchange of timely gatd information about crop status, crop-
yield forecasts and food-commaodity supply preditsi@an lower uncertainty and increase the
transparency of global food supply. The enhancederstanding of global production will
contribute to reduced price volatility by allowitgral, national and international operators to
make decisions and anticipate market trends wittuged uncertainty. This is also a
prerequisite for the definition and monitoring ofyaagricultural policy.

State of the art of agricultural monitoring

Large-scale monitoring of agriculture and crop-yidbrecasting generally rely on three
pillars: (i) regionalized analyses of cultivate@as, crop type distribution and crop condition
based on near-real-time satellite imagery mergetth @vailable in-situ observations; (ii)

meteorological monitoring and mid-term forecastsdobon observation networks and model
outputs; and (iii) regionalized knowledge of agliotal systems and their sensitivity to

meteorological conditions.

Earth observation data provided by advanced dateltinstellations are currently used at the
global scale for meteorological forecasts and @&isource monitoring, and some actors
have already developed operational geoinformatipplieations for global agricultural
monitoring. Various programs and systems, eithdalipwor private, currently generate crop
yield forecasts at the national, regional or globehleS. These programs differ in their
objectives, geographical focus, methods used, gmof information release, and
dissemination policy.

Key deliverables of these programs generally cogi§) early estimates of cultivated areas,
crop groups and crop-types distribution; (i) metdogical syntheses of the monitored

! Some examples : Crop Exploréttp://www.pecad.fas.usda.gov/cropexploreBIEWS
(http://www.fao.org/giews/english/index.hinMARS (http://mars.jrc.ec.europa.g¢uCropWatch
(http://www.cropwatch.com.gn




situation and the scenario forecast; (iii) earlyppeyield estimates; (iv) early-warning
indicators to detect and communicate emerging ahesnand potential future production
difficulties; and (v) agricultural statistics toguide information about trends and changes.

International efforts needed to improve national drglobal agricultural monitoring

There are today a small number of global agricaltaronitoring systems in place and a large
number of national monitoring capabilities in difat stages of development. The practical
expertise for monitoring is found in these instaos that have demonstrated an operational
capacity for providing such services. In additiannumber of research organizations and
institutes are involved in developing basic reseaned, in some cases, transitioning proven
methods into the operational domain.

However, the potential for further improvement atianal and global agricultural monitoring
capacity is high, and it raises various challenges.

First, key questions, both generic and region-$jgeaiequire coordinated research efforts:
how can we develop early estimates of crop type @adted area using satellite imagery
observations? how can we improve crop yield andiyecbon estimates taking into account
knowledge about agricultural systems, meteorolégmmfmrmation and forecasts, and near
real-time satellite observations? how can we ogenthe linkeage between field observation
networks and satellite imagery? how can we quantifgertainties in estimates and forecasts?

Second, sharing of experience and capacity building major issue. Representatives from
the various organizations and institutions intex@sin enhancing international monitoring
capabilities around the world, including the Food @griculture Organization (FAO) and the
World Meteorological Organization (WMO), compriseetGEO Agricultural Monitoring
Community of Practicethat was created in 2007 by the intergovernme@taup on Earth
Observations (GE® in the framework of its Agriculture Societal Béindrea.

Global Agriculture Monitoring
‘\/- ——

Figure 6 : GEO Agricultural Monitoring Community of Practice

This Community of Practice is fostering increasethmunication, sharing of experience and
engaging institutions in building capacity arouhd world, through international and bilateral
cooperation. The approach advocated by GEO is tplemment a multilevel program

consisting of a suite of activities aimed at enl@gecurrent monitoring capabilities at the
national and global levels and developing new mationonitoring capabilities when none are

2 GEO is goartnership of governments and international ogiuns) that is coordinating efforts to

build a Global Earth Observation System of Syst@&ESOSS). It was established in February 2005 byfthied
Earth Observation Summit in Brussels in responsalis for action by the 2002 World Summit on Sursthle
Development and the Group of Eight (G8) leadingistdalized countries. GEO promotes the full androp
sharing of data, international collaboration, catyamuilding and the development of information guats and
services for decision makers (se@w.earthobservations.org




available. The aim is to build on existing struetiand collaborative mechanisms where they
are available and effective.

Third, ensuring timely, open and free access tabld, relevant and spatialized data, is a
necessary condition for the full deployment of abgll agricultural monitoring capacity.
Therefore creating an operational global agricaltumonitoring system of systems (satellite
and in situ) and ensuring it sustained operati@ansajor challenge.

The Tower of Babel

Figure 7 : Coordinating satellite Earth Observationstrategy for global agricultural monitoring

Due to its skills, international expertise, estsiidid coordination system, and strength in Earth
observation, GEO is a potential focal point for thext step of any initiative in the domain.
Strengthening these applications and actors, amgggemg them through an international
collaborative network, could contribute significlgntio developing the capacity for increased
transparency for agricultural and food commoditykets worldwide.

The GEO Global Forest Observation Initiative (GF@dw under development demonstrates
how GEO can stimulate the kind of international ma@ation required to establish ambitious
global monitoring systems. The GFOI is supportiogegnments in their efforts to establish
national forest information systems by providingcess to sustained satellite and ground
observations. Consistent with the approach of tié Climate Change Convention, the

Initiative aims to assist governments in processing analyzing the data using their own
models and standards. These data and analysesnakk it possible to generate reliable,
consistent and comparable reporihe development of the Initiative is being led by
governments with a strong interest in forest carbmmitoring; they are Australia, Canada,
Japan and Norway. Other key contributors inclugeRbod and Agriculture Organization of

the UN (FAO) and GOFC-GOLD (Global Observation ofést and Land Cover Dynamics).

| 2. The added-value of this G20 initiative |

Building on the experience of the members of theéOGEgricultural Monitoring Community

of Practice, an international network of natiorralgional and global agriculture monitoring
capabilities, resources and organisations will eetbped based on state-of-the-science and
continuously improved methods for crop monitoringy. sustainable Earth Observation
infrastructure designed to meet the needs of thewyiral monitoring community will bring

a significant added value through more accuratectsts, wider dissemination of information
and, eventually, increased stakeholder awareness.

Improved national and global agricultural monitoring and crop yield forecasting
capacity.



Development of satellite Earth observation infrasture combined with advances in
scientific research and international cooperationcoop monitoring methods will enable
continuous improvements on key technical issueb sgcearly estimates of cultivated areas,
early identification of crop types, and the desifierop yield scenarios and forecasts.

The quality of crop-yield forecasts will increasevarious time series and satellite and in situ
monitoring data are integrated. In particular, Eabservation data and derived products will
contribute to strengthening agricultural statiséesl developing better understanding of the
impacts of meteorological scenarios on crop pradaoct

Increased stakeholder awareness and capacity to uges information :
The state of agricultural monitoring varies gredtlym country to country. In many cases,
capacity building is needed at the national legahtprove agricultural monitoring techniques
and infrastructure. The GEO approach is to builtivoeks of practitioners at the broad
regional level so that they can share experienndsn@ethods suited to more local national
needs. These networks will provide key knowleddeviant to regional agricultural systems,
their production capacity, their trends and sevitigs to meteorological and pest scenarios.
Through national and regional stakeholder netwopkactitioners will rapidly collect
information on specific events and phenomena thatimpact local or regional agricultural
production (changes in practices, meteorology,spes$t). This will result in:
(1) an enhanced capacity to mobilize and integratéundata, field observations, enquiries
and declarations, thereby contributing to the iaseel quality of crop-yield forecasts;
(2) stronger support by governments, enhanced trust,aagreater regional and global
collaboration;
(3) the stronger involvement of local operators andkedtalders through training,
dissemination, and informed decision making;
(4) the identification of specific global and regionaformation and capacity-building
needs; and
(5) increased cooperation between space agencies amancad Earth observation
capabilities for agricultural monitoring.

Improved transparency on agricultural crop production, international coordination and
risk-management capacity

Based on improved agricultural monitoring, cropkyitorecasting, information transparency,
dissemination of results, and capacity building aghatakeholders, actors from both the
public and private sectors can adapt and fine-tthngr own strategies based on a
comprehensive vision of the international situation

Furthermore, the network structure will help puldictors at the national, regional, national
and global levels to interact and coordinate tlaetions and harmonize their strategies in
order to face extreme situations and changing ntsrke



3. Objectives of the initiative and results expecte

The objective of this initiative is to reinforce the international community’s capacity to
produce and disseminate relevant, timely and accuta forecasts of agricultural
production at national, regional and global scalesThis will be achieved by:
- enhancing national agricultural reporting systems,including through a global
geo-spatial education curriculum to ensure trainingof participants worldwide;
- establishing a sustained international network of gricultural monitoring and
research organisations and practitioners; and
- creating an operational global agricultural monitoring system of systems based
on both satellite and in situ observations.

This objective will be achieved through a sustaimetgrnational network of agricultural
monitoring organisations and practitioners buildomgexisting initiatives at national, regional
and global levels. This international network wilbbilize satellite and meteorological data,
and in situ agricultural observations, advocatiogffee and open data sharing. In addition, it
will improve agricultural analyses and modellinghriques through shared geoinformation
technologies in coordination with established krexge about regional agricultural
production systems and in situ observation.

All agricultural regions around the world will beviolved, with some national and regional
organizations operating as focal points for coogp@mawith enhanced networks of local
scientific and technical resources.

The international network of agricultural monitagirorganisations will have five main
missions:
- to produce early estimates of cultivated areas @og-type distribution at national,
regional and global scales;
- to produce meteorological syntheses and short-#éegimid-term forecasts;
- to produce agricultural monitoring syntheses andulaly updated crop-yield
forecasts, with quality assessment;
- to disseminate these data and contribute to stiédkehawareness of their interest in
meeting national needs, and to stakeholder traifuntheir use and analysis; and
- to contribute to the development of improved mainitgp and forecasting methods,
through research development and experience sharing

International coordination amongst space agenoiespport the design and implementation
of an operational satellite observing system farcagfural monitoring, similar to the one
being designed and developed for the GEO Globadt@bservation Initiative, will be a key
component of the project. The global observingesystor agriculture must reach operational
standards similar to those currently used in melegy and oceanography.

Major actors such as FAO, CGIAR, national and imaéipnal space agencies, CEOS, and
WMO will also need to play key roles in the dynasnaf this GEO-coordinated network.



4. Actions to be developed

The G20 initiative to strengthen agricultural moning at national and global scales in order
to increase the transparency of food markets wilbdbupon advances already achieved by the
Group on Earth Observations, particularly througgh Task on the Global Agricultural
Monitoring System.

The initiative will be implemented through threeimactions:

Action 1. Strengthening national capacities fori@dtural monitoring including
capacity building, sharing of experience, reseam&velopment, institutional
strengthening and facilitated access to Earth ehien data.

Action 2. Harmonizing, connecting and strengtherohgxisting regional and global
agricultural monitoring systems and boosting casfice in their results by inter-
comparing and disseminating their information.

Action 3. Developing an operational global agriatdld monitoring system of systems,
based on sustained and coordinated satellite asiursystems for Earth Observation
and weather forecasting with a free and open aaasspolicy and a commitment to
continuity.

Action 1 and 2 are fully complementary. Strengthgninational capacity to monitor
agriculture (Action 1) will allow the community tmprove the quality of monitoring and
forecasting and raise the awareness and involveofestakeholders as well as their use of
information. Establishing harmonized regional ardbgl agricultural monitoring systems
(Action 2), will allow the international communityo make the overall system more
homogeneous, robust and responsive, resulting ne netiable and defensible information for
policy makers.

Action 1. Strengthening national capacities for dagultural monitoring including capacity-
building, sharing of experience, research developrheinstitutional strengthening and
facilitated access to Earth Observation data.

The project will build and bring support to an imational network of agricultural monitoring

organisations, practitioners and researchers teldpwnational and regional capacities for
providing real-time information on agricultural plection, including cultivated area, the
spatial distribution of crops and crop-yield forsisa

Regional networking of these national actors, sigaof experience and capacity building
where relevant will allow disseminating and stréregiing the use of standardized and
validated techniques based on regional agricultexgkertise, field observation data, satellite
imagery, weather forecasts, statistical analysi modelling. Access to Earth Observation
data (see Action 3) will be facilitated. The prdajaad network will function on the basis of a
full and open exchange of data, both input datailtfating access to Earth Observation data-
and output data —ensuring international sharingdasgkemination of results-.

Developing at national scale the technical capdoityionitor agriculture and to forecast crop
yields will make the required information on agftave available for stakeholders and
decision-makers. Beyond information availabilityyrther steps are required to make
information readily accessible. Steps to achievs thclude the open dissemination of



information and the enhancement of stakeholderpac#y to make proper use of the
information products for developing relevant anigetive strategies, policies and programs.

Although a few regional communication structures ar place for example for periodic
assessments of seasonal forecasts, these coulgricantly strengthened and expanded.
Strengthening or establishing networks of regicstakeholders, from both the public and
private sectors, and stimulating collaborative sagi and global situation analyses will play a
key role. Risk management, linked with both climeagiability and international trade, will
be a particular focus.

Action will consist of:

(1.1) defining the framework, missions, rules amdources for the establishment of an
international network of national and regional egiural monitoring organisations
(including capacity-building, sharing of experienaesearch development, institutional
strengthening and facilitated access to Earth @bsen data).

(1.2) implementing the network starting with exigtiactive national entities, and structuring
the network at sub regional, regional and contialdetels

(1.3.) defining and implementing national and regiostrategies for the dissemination of
agricultural monitoring information, for stakehotd@etworking, awareness rising and
capacity building

Deliverables:

- Inventory of active agricultural monitoring orgaati®ns, the techniques they use and
their dissemination strategies;

- Capacity- building strategy and products to supplog strategy (including a global
geo-spatial education curriculum to ensure trairhgarticipants worldwide);

- Regional networks of national agricultural monibtgyi organisations, sharing of
experience (workshops), sharing of research progresn results, institution
strengthening

- Support to the development of new national and#gronal capacities for agricultural
monitoring when requested

Action 2. Harmonizing, connecting and strengtheningf existing regional and global
agricultural monitoring systems, increasing confidee in the results through inter-
comparison and disseminating information.

While Action 1 is dedicated to strengthening natioagricultural monitoring capacities,

Action 2 will aim at harmonizing, connecting andst&ining existing regional and global

agricultural monitoring systems by (i) supportingdanetworking groups that ensure regional
and/or global agricultural monitoring and dissentimg their results, (ii) strengthening and
coordinating research and development effortstatnational level.

(1) Support to groups ensuring regional and/or globaj@cultural monitoring.

Results provided by a few global monitoring systewikallow (i) to ensure the robustness of
the international data production system, evenasecsome countries stop providing their
monitoring results, (ii) to evaluate and charaetethe level of confidence of results by inter-
comparing results provided by independent syst@mgp create a an international dynamics
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both in terms of improvement of methods and in eohanalysis of agricultural monitoring
information. The project will support these systeand contribute to their synergy.

Based on the resulting products, international ngtimg of stakeholders, public and private,
regional and international, will allow developingllaborative analyses of regional and global
situation. A particular focus will be dedicated riek management, linked both to climate
variability and international trade.

(2) Strengthening international scientific research fagriculture monitoring

Basic and applied research supported by modeliielg, studies and satellite observations, is
needed to provide an improved understanding ofajlalgricultural land use, productivity,
and food supply in the context of global change.

Testing the performances of monitoring methods number of approaches and methods for
monitoring crop conditions and modelling yield padns have been developed for different
crop types and cropping systems. The Agriculturainkbring Community of Practice is
developing best-practices documents. In order $b ttee performance of different methods
and data types in various cropping systems arobadaorld and to evaluate new sensing
capabilities, the GEO Agricultural Monitoring Takks established the Joint Experiments on
Crops and Agricultural Monitoring (JECAM), a netwasf distributed regional experiments.
It will facilitate the inter-comparison of monitaig and modelling methods. In research terms,
JECAM could be seen as providing a microcosm oftvth@ operational global agricultural
monitoring capacity can be. Open issues that regsjrecific research include the early
identification of crop type, estimation of evapaospiration and early estimation of crop
yield.

Improving crop yield forecast capacityCrop-yield forecast usually result from regiosahle
statistical relationships between meteorologicaaagand crop yield data. Integrating satellite
data with in situ network data and assimilatingrtha crop-growth models is an alternative,
spatially explicit approach that needs further istifie developments.

Developing satellite based sensors and techniqédghough emphasis from this initiative is
on developing robust operational observing systamstinuous R&D is needed to develop
and validate new satellite-based sensors and tpobsi for monitoring crop growth
(particularly on the fusion of optical, microwawbeermal data) and measuring and mapping
soil moisture conditions and evapotranspiratiortrdased research is needed to test these
sensors and the associated analysis methods dmicees on different cropping systems.

Action will consist of:

(2.1.) supporting regional and global agricultunabnitoring systems by coordinating the
inter-comparison of results and evaluation of infation consistency and confidence levels;
designing and coordinating the dissemination ggraseof the resulting information;

(2.2.) defining and implementing stakeholders’ reting strategies at international level;
ensuring the transfer of results from the globatlé¢o regional and national levels,

(2.3.) defining requirements for international pEgmes to support experiments and
research activities in global agricultural monitgy; implementing these programmes and
supporting the dissemination of their results.

Deliverables:

- Regional and global scale agricultural monitoriegults (early information on planted
areas by crop-type, and yield forecasts)
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- Inter-comparison of results from the various glob@bnitoring systems; analysis,
evaluation and characterization of confidence kevel

- International research and experiment programmsseghination of results

- International networking of stakeholders from tlyei@ultural sector

Action 3. Developping an operational global agri¢utal monitoring system of systems,
based on a sustained and coordinated Earth Obseoratsatellite (this will involve
commitments to specific orbiting frequencies, swsthspatial resolution, spectral
characteristics, acquisition and open data polidiesnd in-situ systems, weather forecast
data, with a free and open access data policy aadtmuity commitment.

The capacity for satellite monitoring of agriculiitand is currently affected by the limited
availability of satellite data at the appropriapatsal and spectral resolutions at critical times
during the growing season. For example, the growyale of major crops is about 100 days
long and its temporal monitoring requires high tejoa rate (daily to weekly). Land use in
some regions presents highly fragmented patterdsitanspatial monitoring requires high
resolution imagery (10 to 20m) with sampling aefiesolution (1 to 3m). Crop identification
and vegetation-dynamics monitoring require specdpectral information (visible, near-
infrared, mid-infrared, thermal infrared and, ieas of high cloud cover, microwave).

This action will aim at developing a satellite gmst of systems for global agriculture
monitoring, similar to what exists in the domainsneeteorology and oceanography. The
GEO Agricultural Monitoring Task is providing a cpnehensive review of the observation
requirements and guidelines for the acquisitiona#rse, moderate and fine spatial resolution
satellite observations to meet agricultural moiigpmeeds. A strong coordination effort of
space agencies (through GEO working with the Cotemiof Earth Observation Satellites,
CEOQOS) is needed at the global level for providimgaperational commitment for timely
coverage of agricultural regions worldwide. Simifaiapplied research is needed to develop
effective near real-time data streams from theeturand future satellite systems.

In the domain of meteorological data, national aedional meteorological agencies and
WMO are expected to make available observation famecasting data for agricultural
forecasting, particularly in food-insecure regiowgh an emphasis on Africa (WMO).

In the domain of in-situ agricultural data theseseation will remain national with
definition of sampling networks where data can bared at regional and global level
between partners of the agricultural monitoringnoek.

Action will consist of:

(3.1) defining a roadmap for international coordiim@a among space agencies on the design
and implementation of a satellite observing systamwering agricultural monitoring needs,
and on ensuring its long-term operation (30 years).

(3.2) implementing this roadmap and establishingga daolicies that will enable global
agricultural monitoring

(3.3.) in a transitory phase, requesting nationdl iaternational space agencies to provide the
optimum acquisition for data from current sensiggtems and to ensure that the needs of
agricultural monitoring are considered in the depetent of new space assets.

(3.4) setting access rules to meteorological datd forecast, and agricultural in-situ
observations.

12



5. Governance, role and implication of the differenpartners |

The approach to be adopted by this initiative Ww#l to build upon existing capacities and
structures, particularly at the national and regi@tales (such as the Government of Canada,
IRD, Cemagref, the University of Maryland and th€’& Joint Research Centre), and to
develop new capacities where they do not currexist.

Major actors such as FAO, CGIAR, CEQOS, the worfgiace agencies and WMO should play
key roles in the international dynamics of thiswmk. GEO could serve as the coordinating
mechanism.

If the G20 Ministers of Agriculture agree to thisitiative, a full proposal identifying
activities, actors, budget, timelines and deliviabwill be further defined at a dedicated
workshop to be held by September 2011.

Governance

Specific roles and responsibilities of the vari@aasors participating in this initiative will be
identified at that time. Our vision at this stagdhat the proposal is to be coordinated by the
intergovernmental Group on Earth Observations s&ta¢ hosted by WMO in Geneva. GEO
has proved its ability to coordinate internationallaboration in the domain of agricultural
monitoring and gather the main actors of the domiaiciuding FAO, Space Agencies and
national agricultural monitoring organizations. Tgreject will be closely articulated with the
G20 AMIS (Agricultural Market Information System)rgpect through a GEO-FAO
agreement.

6. Costs Figures

As stated above, the impetus for this initiativeedscontribute to reducing the volatility in
food markets. The approach is to improve globalcajural monitoring, leading to better
information and increased transparency in agricaltforecasts and statistics. This proposal
complements the G20 AMIS proposal, which is focusednproving market information.

G20 will help in defining the objectives of the iiative, in providing it with political
support, in mobilizing resources necessary for itpreparatory phase (2011-2012and in
supporting open Earth Observation Data Sharing Prirtiples.

The funding of the overall project (2012-2017)s not the responsibility of the G20. It will
be gathered from dedicated national and internatioal funding agencies.
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Preparatory phase (2011-2012)

Based on the present proposal, building a detaiernational programme for global

agricultural monitoring, involving all interested 2G countries, national, regional and
international stakeholders of the agricultural domapace agencies and meteorological
organisations, requires an in-depth preparatorkwor

Coordinating this preparatory work, informing angalving main actors, securing the budget
for the overall project (see estimate below) walquire the organisation of workshops
(regional and international) and dedicated contatts funding agencies during the mid-2011
/ mid-2012 period.

Thenecessary budget for this preparatory phase is egtated 120 KUS$.kissions 70 K$;
workshops 50 K$).

G20 countries can support this preparatory pha#etbodirect contribution to the budget and
by funding the participation of their national exjseand representatives.

Expectations are also that G20 countries will comtmiprovide, as in-kind contributions
through their space agencies, the necessary taiddlia for all countries involved. Satellite
data for the project should be regarded as puldadgiata, considering the need to evolve
towards the Data Sharing Principles establishedGBEYD members and acknowledged by
Ministers at the GEO Summit in Beijing (2010).

The necessary remote sensing data include (thislisot exhaustive of all possible satellite
resources) LANDSAT series (USA), Spot 4/5 and rgedteration (FRANCE), Resource Sat
series (INDIA), CBERS series (CHINA and BRASIL), RARSAT (CANADA), ENVISAT
and SENTINEL (next ESA generation, Europe), Rapige HGERMANY) and next
generation, JAXA L-Band and multispectral sensdAPAN).

Budget estimate for the overall Project (2012-2017)

The proposed strategy for implementing the globgdicaltural monitoring initiative is

articulated in 2 components :

* during the first three years (2012-2014) activi{idstions 1, 2 and 3) will focus on the 26
countries that account for 80% of global crop peiauin as of 2010, in order to optimize
the efforts and reach the goals of the initiatigenjponent 1). The emphasis will be on
enhancing existing systems, including integratmgitu and earth observation methods.

» then during the following three years (2015-20&&}jvities will be pursued on these 26
countries while a large spectrum of countries-sk-fvill be included (Action 1), with a
greater emphasis on capacity building for agricaltmonitoring (component 2).

Theoverall budget estimate is 48 000 K$ for a 6 yeargpiod (6500 K$/y during the first 3
years ; 9 500 K$/y during the following 3 yearsheTcosts figures below are broad estimates.
A more detailed budget will be developed followmglanning meeting of the principles that
will involve the UN FAO and will establish liaisowith the complementary G20 AMIS
proposal as appropriate.
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Component 1 (Actions 1, 2 and 3)— Producer Coungri@012-2017)

Coordination : Community Planning and Coordination Initiatives 400 K$/y
(Workshops, Reporting)
Action 1 : Crop Production Initiatives (Monitoring System BEnicements 3200 K$/y
(crop area, type, condition, yield forecast, rejpgriand evaluation) in majgr
Producer Countries such as Brazil, Russia, Argantldkraine) — needs
assessments, integration of in-situ and satellitethods, targeted
enhancements
Action 2 : Crop Monitoring Data Inter-use initiatives 1500 K$ly

a) JECAM Test Sites — data collection and methods-iciwenparison

b) Best Practices Development and Documentation f@p ononitoring

according to cropping system

c) Production Acreage and Yield Statistics Inter-coriguen
Action 3 : Satellite Data Coordination and Access Initiatigesordinated 1400 K$/y
acquisition strategy, data access improvementsiatpeal demonstration
studies, data inter-calibration/ fusion)
Total component 1 6500 K$/y
Component 2 (Action 1)— At Risk Countries (2015-Z01
Action 1 : Regional Workshops (needs assessment, high levegement 300 K$ly
training)
Action 1 : Targeted national operational prototyping for crmea, type 2000 K$ly
condition, yield forecast, reporting and evaluatigmtegration of in-situ and
satellite methods, monitoring system and reportinigancements)
Action 1 : Enhanced distribution of in-situ meteorologicaivmatk w. WMO 300 K$ly
Action 1 : National Capacity Building — technical training 4RB/y
Total component 2 3000 K$ly
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7. Schedule

2011 May ¢ : Presentation of the G20 initiative during the rivegbf the GEO Task team
for AG-07-03 on Joint Experiments on Crop Area Moring (JECAM), Curitiba, Brazil

2011 May 11-12 Meeting of the G20 Agriculture representativesesentation of the
initiative on “Global Agricultural Monitoring”

2011 June 22-23Meeting of the G20 Agriculture Ministers, presamin of the initiative on
“Global Agricultural Monitoring”

Preparatory phase (mid 2011- mid 2012)

2011 SeptemberAn international workshop on “Strengthening agtietdl monitoring at
national and global scales to improve market traresucy for food security” will be organised
to finalize the definition of activities 1, 2 ancaBove.

2011 October

» Definition of framework, missions, rules and resmas for the establishment of an
international network of national and regional egitural monitoring organisations
(Activity 1)

» Definition of international programmes in suppod é&xperiments and research
activities in global agricultural monitoring (Actty 2)

» Establishment of Roadmap for international coortomaof space agencies in the
design and implementation of a satellite observaygtem covering agricultural
monitoring needs, and ensuring its long-term opamgiActivity 3)

2012 (January-June) :Contacts with main actors and funding Agencieseicure the overall
project resources for a 6 year period.

Implementation phase (mid 2012- 2017)
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