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The GEO Global Agricultural Monitoring Initiative

This high level work plan is a living document feougy on components and tasks to be undertaken
within the GEOGLAM initiative and an estimate oethecessary level of funding to implement them.
It was developed by the GEO Agriculture Task Lesugported by the GEO Secretariat and reviewed
by the GEO Agriculture Community of Practice. It bging submitted to the G20 Ministries of
Agriculture for guidance and feedback in suppodéweloping a funding mechanism.
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EXECUTIVE SUMMARY

The Group on Earth Observations Global Agricultuvidnitoring (GEOGLAM) initiative aims to
enhance agricultural production estimates throtghuise of Earth observations. It was developed in
response to the G20 Agricultural Ministers’ concabout reducing market volatility for the world’s
major crops.

The initiative builds on recent advances in Eafbsesvation technologies. These technologies have
great potential to contribute to timely forecastmp production and early warnings of potentially
significant harvest shortfalls.

The initiative’s goal is to strengthen the intefoaal community’s capacity to produce and
disseminate relevant, timely and accurate forea#sagricultural production at national, regionabda
global scales through the use of Earth observatibims work plan for the initiative is divided ingix
components: 1) enhancing global agricultural préidacmonitoring systems; 2) building capacity at
the national level to utilize Earth observationy; 8upporting the monitoring of countries at risk t
improve food security; 4) improving the coordiati of Earth observations for agricultural
monitoring; 5) coordinating research and developgm(@&&D) in support of improved operational
agricultural monitoring; and 6) disseminating dgaducts and information. The work plan identifies
the primary activities and deliverables under eamponent together with the broad level of funding
needed to implement them. The funding necessitysists of direct and in-kind contributions
primarily from the G20 nations and their instituitoand eventually from other donors. Subsequent
proposals in response to forthcoming national awermational opportunities to fund contributions to
GEOGLAM will provide more detailed budget infornati

The annual budget required for fully implementinde@GLAM is US$7.5 million. It reflects
estimates by component for full implementation loé tasks to be undertaken and will drive the
GEOGLAM fund-raising. The implementation will be gded and is scalable according to the
availability of funds for each component. It assanie-kind contributions from G20 and GEO
members through the sustained resourcing of thstitutions, and the means for estimation of costs
by space agencies of timely access to data. Tdetsewill be sought from agencies on a full andnope
basis, as national policies allow, and throughrgasghips with commercial data providers.

The GEOGLAM initiative will require new levels ofiternational coordination within the agricultural
monitoring community. It will further develop theoordination through a series of networks and the
organizations responsible for the coordination aftk observations, such as the Committee on Earth
Observation Satellites (CEOS) and the World Metlagioal Organization (WMO). The initiative
outlines the desired linkages with the Agricultukdérket Information System (AMIS), a partner
initiative launched by the G20 Agricultural Ministeand endorsed by the G20 head of states and a
key beneficiary of the GEOGLAM outputs. The initia will be implemented within the framework

of GEO and the work plan includes a governancetire.
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1 GEOGLAM STRATEGIC TARGETS

The objective of the Group on Earth Observationsb@l Agricultural Monitoring (GEOGLAM)
initiative is to reinforce the international comnityis capacity to produce and disseminate relevant,
timely and accurate information and forecasts alaguicultural production at national, regional and
global scales using Earth observations from spadeoa the ground.

This will be achieved by:

< enhancing national agricultural reporting systelmeugh training in the application of best
practices in the field of operational agriculturanitoring;

« establishing a sustained international network gficaltural monitoring and research
organisations and practitioners; and

e creating an operational global agricultural monitgr system of systems based on both
satellite and in situ observations and the necgsparspatial databases.

Global success will be achieved by building on axgsagricultural monitoring initiatives at natidna
regional and global levels and by enhancing arghgthening them through international networking
and data sharing. The GEOGLAM international netwaik mobilize satellite and meteorological
data and ground-based agricultural observatiorss,itawill advocate for full and open data sharing.
Based on state-of-the-science and continuouslydwgar methods for crop monitoring, it will promote
the dissemination and sharing of Geoinformatiomrietogies and agricultural analyses, methods and
modeling techniques taking into account the esthbl knowledge about specific regional
agricultural production systems.

All of the world’s agricultural regions will be imwed. A number of national and regional
organizations will operate as focal points for camgpion by enhancing the local networks of scientif
and technical resources.

The associated international network of agricultaranitoring organizations has six primary goals:

e produce early estimates of cultivated areas anpHigqoe distribution at national, regional
and global scales;

» produce meteorological syntheses and short-terrmadderm forecasts;
e produce agricultural monitoring syntheses and aatulipdated crop-yield forecasts;
* partner with AMIS to disseminate these data;

« contribute to stakeholder awareness of the coritobwf EO to meet national needs, and
to stakeholder training for their use and analysis;

» contribute to the development of improved monitgrand forecasting methods, through
research development and experience sharing.

Over the past two decades, there have been mappwaments in satellite monitoring capabilities

around the world that have benefited agriculturahitoring. However, these systems are operated
independently by national agencies and commeraitties, and no one satellite system can provide
all of the information needed for agricultural moning. International coordination amongst space
agencies to support the design and implementaticemcoperational satellite observing system for
agricultural monitoring will be a key component thie project. The global observing system for

agriculture must achieve operational standardslaintd those currently used in meteorology and

oceanography.
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The GEO Agriculture Community of Practice (GEO AGRJ will play a key role in the dynamics of
this international network. The GEO AG CoP includes United States Department of Agriculture
(USDA), the European Commission’s Joint Researchtr@g EC/JRC), China’s Institute of Remote
Sensing Applications (IRSA) and the Chinese Acadefmégricultural Sciences (CAAS, Ministry Of
Agriculture), research centers, academic deparsnetie Consultative Group on International
Agriculture Research (CGIAR), UN agencies such asliWeteorological Organization (WMO) and
the Food and Agriculture Organization (FAO), andngnaational and international space agencies.
The GEO AG CoP is also working closely with the Qoittee on Earth Observation Satellites
(CEOQOS).

One of the major deliverables of this initiativellwie to develop capacities to monitor agriculture,
using Earth observations where appropriate. It®ong a future when most nations are willing and
able to generate their national statistics with libaefit of space-based sensors and techniques. (Th
Pakistan example described below is provided agxample of how this can be achieved). In
addition, stakeholders and users should be capdbiesing the derived information. International
coordination, transparency of information and md#@nd increased awareness of the capabilities of
Earth observation are key elements for realizimgftiowing benefits:

* Improved capacities for national and global agtimall monitoring and crop-yield forecastinbhe
development of satellite infrastructure for Earthservation combined with advances in scientific
research and international cooperation on crop tong methods will enable continuous technical
improvements. Key technical issues include makiagyeestimates of cultivated areas and early
identification of crop types, and designing croplgti scenarios and forecasts. The quality of crop-
yield forecasts will increase as various time-sefimm satellite and in-situ monitoring data are
integrated. In particular, Earth observation datd derived products will contribute to strengthenin
the development of agricultural statistics and tigyeg a better understanding of the impacts of
meteorological scenarios on crop production. Beyibredinitial focus on the world’s main crops, the
initiative will broaden the scope including key psofor countries at risk and the production of alim
protein from rangelands and pasture lands.

* Increased stakeholder awareness of GEOGLAM infdonand an increased capacity to usélie
state of agricultural monitoring varies greatly nfrocountry to country. In many cases, capacity
building is needed at the national level to improagricultural monitoring techniques and
infrastructure and integrate Earth observationse TBEO approach is to build networks of
practitioners at the broad regional level so thaytcan share experiences and methods suitedab loc
and national needs. These networks will providdcali knowledge relevant to regional agricultural
systems, their production capacities, their treadd their sensitivities to meteorological and pest
scenarios. Through national and regional stakehotagworks, practitioners will rapidly collect
information on specific events and phenomena that tnpact local or regional agricultural
production (e.g. changes in practices, meteorolpggts). This will result in:

(1) an enhanced capacity to mobilize and integrate llisatedata, in-situ data, field
observations, enquiries and declarations, therelpyributing to the increased quality of
crop-yield forecasts;

(2) stronger support by governments, enhanced trudl, gmeater regional and global
collaboration;

(3) stronger involvement of local operators and staldgre through training, dissemination,
and informed decision making;

(4) the identification of specific global and regiomaformation and capacity-building needs;
and

(5) increased cooperation between space agencies hadeen Earth observation capabilities
for agricultural monitoring.
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* Improved crop-production transparency, internati@meordination and risk-management
capacity Based on improved agricultural monitoring, croplyitorecasting, information
transparency, results dissemination, and capadaitidibg among stakeholders, actors
from both public and private sectors will be abte adapt and fine-tune their own
monitoring strategies based on a comprehensivervig the international situation.

Strengthening Pakistan’s agricultural monitoring system: an example of National Capacity Development

Pakistan is country of diverse agro-climatic regions. Agriculture plays a pivotal role as it contributes to more than
20% of the GDP and provides employment to 45% of the labor force. The cropped area of the country is around
23.7 million hectares, out of the total area of 79.6 million hectares. The major crops are wheat, cotton, rice,
sugarcane and maize, while the minor crops are pulses, vegetables and fruits. These crops are sown in two
cropping seasons, namely the winter-rabi-season and the summer-kharif-season. The winter crops are sown
between October and December and harvested from March to May. Summer crops are sown between February
and July and are harvested from August to November.

Since 1947, Pakistan has followed traditional approaches to the estimation of crops statistics through opinion
surveys. Later these surveys were substituted by data gathered by the Pakistan Revenue Department. In 1970s,
the Ministry of Food & Agriculture, the Federal Bureau of Statistics and provincial agriculture departments jointly
devised a crop reporting system based on an area and sample frame. The system in general lacked temporal
character and suffered from delays in the provision of crop information to the end users. In 2005, following a grain
shortfall precipitated by an early decision to export, when in reality there was a cereal deficit, the Government of
Pakistan had to import grains. Subsequently, Pakistan decided to invest in advanced technologies for collecting
spatial information on agriculture. The objective was to address shortcomings of the prevalent system, including
but not limited to time lags in provision of data and their quality. The Pakistan Space Agency (SUPARCO) was
assigned the responsibility to develop an operational satellite-based system for crop area, yield and production
estimation in collaboration with FAO and with other national stakeholders, such as the Pakistan Meteorological
Department, the Federal Bureau of Statistics and Provincial Crop Reporting Services.

Subsequently, work started in earnest to develop optimized crop area estimation and yield forecasting
methodology to provide in time acreage, yield and production statistics for the whole country. From 2007
countrywide statistics, based on the integral use of Earth Observation data have been provided to decision
makers and stakeholders for agriculture development, planning and policy formulation purposes.

In this period, Pakistan has effectively reduced its sample size to a manageable 317 segments covering an area
of 10,000 hectares across the whole of Pakistan’s cultivated area, with crop forecasts being generated every
season 3 to 4 months before harvest and estimates at the time of the harvest. Results indicate a high level of
concurrence with those of the Ministry of Agriculture, reducing uncertainty and gaining confidence in the
estimates of crop area and yield through the use of Earth observation data. Furthermore, national capacity has
been significantly and sustainably enhanced. With the Ministry of Agriculture’s decentralization, federal systems
have come under increasing stress and the new and robust procedures are needed at the provincial level, placing
even greater emphasis on the use of the Earth observation procedures developed.

From January 2011, a monthly Pakistan satellite based crop monitoring system bulletin has been published. It
provides critical and timely actionable reports to the national and international agencies involved in monitoring of
agriculture. Pakistan authorities have further monitored the status of the recent floods across the country and
provided detailed crop damage assessment reports produced from the integration of remotely sensed data
received at the SUPARCO ground station at 2.5 m and 5 m resolution with field verification. These operational
programmes would not have been possible without detailed methodological development and capacity building in
the operational use of Earth observation data developed over the last 4 years.

FAQ’s approach to the use of remotely sensed data for area frame and multiple frame development will be
carried forward in pursuit of further improvements and coverage of minor crops such as spices, horticulture,
legumes through the use of small area estimation techniques at federal and provincial level. Continued efforts to

6/19



. GROUP ON F=
; EARTH OBSERVATIONS )

refine the system will be perpetuated through the decentralization of the approaches to the provincial level in the
period 2012 to 2014 utilizing advanced training, data sharing and support systems via a cohesive effort from
FAOQ, the University of Maryland and the USDA.

Figure 1 below is an illustration of the use of a derived Remote Sensing product (NDVI) over the Pakistan crop
production area. Deviations in NDVI can be used to forecast crop productivity.

2 GEOGLAM WORK PLAN COMPONENTS

The work plan is organized into six components thatd on current capabilities (components 1-3)
and on the need to improve satellite and in-sitta daordination, share tools, experiences and
information to increase transparency, and reachiooend users (cross-cutting components 4-6):

1. Enhancing global agricultural production monitorsygtems;

Building capacity at the national level to utilizarth observations;
Supporting monitoring of countries at risk to irape food security;
Improved coordination of Earth observations fori@gtural monitoring;

Coordinating R&D in support of improved operatibagricultural monitoring;

2

Disseminating data, products and information.

The diagram in Figure 2 shows the implementationctire of GEOGLAM, which is described in
detail below. The approach to be adopted by thitaiive is to build upon existing capacities and
structures, particularly at national and regior@las, to develop new capacities where they do not
currently exist, and to network them in a consisterd sustainable way.

7119



GROUP ON
EARTH OBSERVATIONS

1. GLOBAL! 2. NATIONAL 3. COUNTRIES
REGIONAL Capacity AT RISK
SYSTEMS Development

s SEEE DI m TS _'I'________________:I____________________________________:I________________E________________________:]
I 5. R&D coordination :
:'____________________________J________________:I____________________________________:I________________E________________________:l
] 6. Data, products and information dissemination !

Figure 2. Diagram block of the six components of GEOGLAM

21 Component 1. Global Agricultural Monitoring System of Systems (main producer
countries)

This component focuses on the major grain cropgétyhmaize, rice and soybean, total grain) for the
G20 + 7 countries covered by AMIS, with the evehteatension to other commodities (for instance
sorghum and sugar crops) and rangelands and pdatgd® It will provide enhanced, improved and
timely production forecasts to AMIS based on erigtglobal monitoring systems (i.e. USDA/FAS-
CROP EXPLORER and PSDOnline, EU-MARS, IRSA-CropWatdAO-GIEWS). Regional
monitoring systems and efforts such as Asian Raéifionomic cooperation (APEC) Food safety
Cooperation Office will be taken onboard as théative advances.

Deliverables 1-1: Global qualitative and reliabtegproduction outlook, input to AMIS

Activity 1-1: Enhancement of the current global crop monitoring systems by:

building improved global geo-datasets for arabled]acrop maps/masks, crop calendars and
development cycles, crop management (fertilizatipesticide, irrigation, etc), soil moisture,
historical statistics (> 15 years) on area anddyibteakdown at an appropriate sub-national level,
between seasons (if any) or between varieties dargm soft wheat);

a) reinforcing near real time (NRT) availability oftedite and ground meteorological
data;

b) integrating new Earth observations and Earth elsen-based indicators;

c) expanding the capability and use of MODIS GLAM avttier global satellite data
systems;

d) stimulating a global NRT reporting system on crbgmology, pests and diseases;
e) prototyping and developing multi-satellite datauisiion coordination;

f) adding monitoring of livestock production and proiity from global rangelands
and pasture lands; and

g) including the regular monitoring of significant amrtural land use changes.
Activity 1-2: Input or contribution to AMISby:

a) providing elaborated global information to AMIS twia common global qualitative outlook
(overall growing status, areas under specific ajjroatic conditions likely to impact global
production and impact factors, at an appropriaguency (for instance quarterly);
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b) in case of extreme events for any key agricultimedt, putting in place a rapid monitoring
capacity with a focus and a higher frequency reépgrand/or possibly calling for an ad-hoc
expert group (with global and national represemsli to analyze the situation and assess its
impact.)

These actions will facilitate identifying AMIS infmation gaps and requirements, as an input to
component 2 (national capacity building).
Activity 1-3: Increase confidence in crop monitoring resulting from:

a) inter-comparison of existing global monitoring ®rets as concerns their results and methods
for understanding discrepancies, system feedbatknaprovement;

b) development of benchmarking datasets for modeldfast and validation through the GEO
AG task Joint Experiment for Crop Assessment andiddang (JECAM);

€) increased transparency of crop models used byirxigtobal and regional systems.

Deliverables 1-2: Innovative methods and modeléxt generation monitoring

Activity 1-4: Development of the next generation global monitoring and food supply outlook,
consisting of:

a) a new method for food supply outlook based on a&-ynoving window production;
b) new indicators defined by interaction with AMISadm from existing systems;

¢) new methods for using these new indicators withtebgbrospective on food supply, for
instance using multi-resolution and multi-sensoesstit observation data to obtain an area-
change indicator (early area estimate predictai);moisture for water stress; and cropping
system;

d) development of Earth observation-based crop mddelglobal application without ground
survey support.

e) develop improved methods to model herd dynamicamgelands and pasture lands.

The required budget for Component 1 is estimated2®1,00 million per year, or US$6 million over
the 6 years of the initiative. It considers that turrent systems cost about US$15-20 million &, yea
i.e., the extra effort would add about 5-7 % to¢heent cost.

2.2 Component 2: National Capacity Development for Agricultural Monitoring

This component focuses on supporting national aegional institutions willing to develop
agricultural monitoring capacities through the o$é&arth observation and modeling. Most countries
have some form of agricultural monitoring systenut bhe level of uptake and use of Earth
observations is extremely variable. In a numbecasfes traditional statistical field-based methagds a
used and do not benefit from the synoptic infororatihat is afforded by current Earth observation
data. In many instances, there is a lack of coat@in between institutions that develop and utilize
remote sensing for agricultural monitoring and #ngricultural ministries or statistical services
responsible for operational agricultural productipnitoring. There is also much to be gained by
sharing experiences and approaches for the usenaite sensing between countries with similar crops
and cropping systems and between countries withifiignt livestock numbers on pasture or
rangelands. This component will provide technicatl anstitutional training, training of trainers,
methodological guidelines and tools, facilitatedess to Earth observation including meteorological
data (component 4), and expert advice and sup@pén to all, the GEOGLAM initiative will
stimulate networking and the sharing of technicglegience between all G20 and other countries
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focusing particularly on the main producers/expsridentified in relationship with AMIS and FAO,
where Earth observation and crop models could irgpresent information.

Deliverables 2-1: Inventory of actors and instiing responsible for national agriculture monitoying
methodology for assessing national capacity, amadyzequirements and defining a roadmap for
capacity development

Activity 2-1: Gathering information (for a large number of countries) about the current status of
agricultural monitoring and the use of remote sensing techniques through:

a) an inventory of actors and of institutional framelgfor agriculture monitoring;

b) an inventory of national programmes using Eartheplsion in support of agricultural
monitoring, and an inventory of supporting intefoaal programmes;

¢) the grouping of countries in a relevant typologpeleding on food balance (surplus/ exporter/
importer), vulnerability to climate variability, dragriculture monitoring framework.

Activity 2-2: Developing and implementing a methodology to assess national capacities, analyze gaps
and requirements and design roadmaps for capacity development for the use of remote sensing to
support agricultural monitoring.

Based on case studies and experiences, this wiligtoof:

a) developing and implementing methodology for theeassient of national capacities for
agricultural  monitoring  (technical  skills, institomal framework, institutions
responsible/mandated for agriculture statisticsatgze and dissemination, infrastructure),
national capacities for the use of Earth obsermafior agricultural monitoring (current
approaches and their performances in terms of acgutimeliness, identification of trainee
institutions);

b) developing and implementing a methodology for asialpf requirements in terms of capacity
development and design of an empowerment strategygrove agricultural monitoring by
using Earth Observation.

Deliverables 2-2: Guidelines, standards and besttioes to support the development of agriculture
monitoring using Earth observations at the natideag|

Activity 2-3: Establish synthesis documents of standards and best practices to support the devel opment

of agriculture monitoring using Earth observation at the national level. Undertaken through the
Agriculture Community of Practice and JECAM globairkshops and regional meetings, this activity
will focus on methods for:

a) scaling up local/district monitoring to produce inaal monitoring (then regional and global
monitoring): sampling frameworks, remote sensingitooing;

b) validation and uncertainty analysis; quality franoeky

€) in situ data acquisition; knowledge about agriaatand livestock production systems;

Activity 2-4: Stimulate and coordinate research, development and experimentation to improve
methods for the use of Earth observation to support agriculture monitoring at the national level.

Through JECAM R&D and collaborative studies, thitivaty will include developing methods for an
extended variety of crops and rangelands, newlisatsnsors, and various crop production systems.
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Deliverables 2-3: Enhanced national capacitiedifui®nal, technical, infrastructure) and access t
improved national agriculture monitoring estimatesjkits and training programmes.

Activity 2-5: National capacity development, implemented in selected countries, by:

a) implementing a strategy for empowerment based erattalysis of the various mechanisms:
institutional, training, distance learning, netwioik

b) defining indicators to monitor the improvements amtled value generated by capacity
development actions;

¢) strengthening existing training institutions atioaal and regional levels;

d) improving infrastructure and human capacity folexding, accessing and processing of Earth
observation data and identifying and securing anterrupted supply of Earth observation
data, data specification, source, etc. (link witnonent 4);

e) Development of training programmes, training totsjkits.

This component is strategically very important @®EOGLAM, as there is a consensus vision that in
the future crop monitoring will be carried out carlpensively at the national level. Its estimatest co
is US$2.00 million per year, totaling US$12.00 moitl over the 6-year timeframe.

2.3 Component 3: Global/Regional Systemsfor Countriesat Risk: Agricultural Monitoring in
Support of Food Security Assessment

This component also aims at capacity developmenitwiith a specific focus on countries at risk, and
including different crops, agricultural systems andlendars and different information needs.
Agricultural monitoring in countries at risk supportimely food security assessment and early
warning of potential significant food shortagesisitrelevant to the three principal questions afdfo
security assessment:

» Availability: How much food is present in-countriy the form of current production,
stocks, and imports?

» Access: To what extent do market prices, or oth&titutional factors, prevent households
from accessing available food?

e Utilization: To what extent do disease, sanitatitnaditional practices, etc., prevent
households from deriving full benefit from accefsitood?

Many national and regional agricultural monitoriimggtitutions in at-risk countries have a limited
ability to generate agricultural production datad ahey are often unable to integrate them into a
broader assessment of current or near-future feodrgy. At the same time, the avenues available to
them for improving their technical capabilities fproducing data and information products are
limited.

A number of GEOGLAM members -- e.g. FAO’s Globaloimmation and Early Warning System on
food and agriculture (GIEWS), USAID’s Famine EaNyarning System Network, and JRC'’s
Monitoring Agricultural ResourceS unit (MARS) --eamble not only to produce these products on
behalf of national and regional agencies (on aerimt basis), but also to help them build natiomal a
regional institutional and staff capabilities fayinlg so themselves. Working through the GEOGLAM
structure, members can ensure the coordinationaafygt delivery and capacity building efforts for
national and regional organizations and the dewvetsy of harmonized methods and tools.
GEOGLAM can also promote a two-way flow of data amfrmation between national and regional
organizations on the one hand, and internationgdrozations on the other. This would provide a
global platform from which all of these organizaiso could discuss how better to rationalize
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responsibilities and roles in order to jointly mée¢ir complementary agricultural monitoring needs
and abilities.

It should be noted that an important mechanisnbéoiding the technical capabilities of national and
regional agricultural monitoring organizations shibibe to strengthen their linkages with those
decision-makers who should be the primary usethefnformation they produce. It will be essential
to coordinate with regional economic communitieshsas the Economic Community of West African
States (ECOWAS), the Common Market for Eastern &ualthern Africa (COMESA), the
Intergovernmental Authority on Development (IGAD) Eastern Africa, and the Central American
Integration System (SICA), as well as with othentazental and global bodies and initiatives dealing
with food security, such as the New PartnershipAfsican Development (NEPAD) Planning and
Coordination Agency, the Food Security Informatidetwork, the WMO-led Global Framework for
Climate Services, and the Global Drought Informat®ystem. GEOGLAM members will help to
develop these links through a variety of user-trgjinrmechanisms, such as regional food security
forums and international policy dialogues.

Deliverable 3-1: Improved and harmonized methods tarlored agriculture monitoring products for
countries at risk

Activity 3-1: Strengthen the capacity of national and regional ingtitutions to integrate their climate
and crop data collection programs with globally available Earth observation datasets and models to
fill gaps and obtain new, more robust agricultural monitoring products.

These will include:

a) gridded datasets for precipitation, temperatur@petranspiration, soil moisture, snow water
content, and vegetation condition;

b) updated crop calendar and cropland area locativoe focused analyses of gridded products;
c) collection of moderate and fine resolution satelibservations; and

d) production of up-to-date area-planted statistiagppsrted by best available remote and on-the-
ground survey numbers, to anchor year-to-year estisnof relative change in agricultural
production.

Activity 3-2: Strengthen the capacity of national and regional institutions to apply improved
agricultural monitoring to produce timely in-season yield and production figures to support national
programs and food security early warning systems.

Actions here will include a variety of training atechnology transfer workshops, data and product
transmission protocols, and the establishmentexfuent and routine consultative practices to reach
consensus on prospects for agricultural produaiing a convergence-of-evidence approach.

The estimated budget for this component is US$1liliom per year and assumes the ongoing
availability of global datasets and services likke tUS National Aeronautic and Space
Administration’s (NASA)/Japan Aerospace Exploratidgency (JAXA) Tropical Rainfall Measuring
Mission (TRMM) and the follow-on Global Precipitati Mission (GPM), NASA Land Atmosphere
Near-real-time Capability for EOS (LANCE), NOAA Gilal Forecast System (GFS), NASA MODIS,
etc.

24 Component 4: Earth Observations (satelliteand in situ)

The primary focus of GEO is to coordinate satebitel in situ Earth observations for societal beénefi
The objective of the GEOGLAM initiative is to ine®e the use of Earth observations to improve
operational agricultural monitoring. As such, tBEO Partners include UN Agencies such as FAO
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and WMO. GEO has also initiated a requirementodise with the Committee on Earth Observation
Satellites (CEQOS), a group of the world’s civil retl@sensing space agencies. As GEOGLAM will
also produce meteorological syntheses and short-ded mid-term forecasts, the initiative will liais
with the Coordination Group for Meteorological Sktes (CGMS) — as this group coordinates the
access to all data distributed by operational nietegical satellite agencies and some of its mesiber
are not CEOS agencies.

Deliverable 4-1: Improved coordination of satellifeservations for agricultural monitoring

A varied set of information products is neededdffective agricultural monitoring: cropland arealan
change, cropping system, crop type, date of plgntirop calendar, field size and area plantedfathin
and weather conditions, crop condition, crop yiafdl production. As rangelands and pasture lands
are included, this list will grow to grass, forbddorowse types, livestock type, numbers and dynamic
and pasture condition and seasonality of produciitile common theme for agricultural monitoring is
that information needs to be timely, easily acd#esand reliable, with data continuity to ensure
repeatable observations. Used in synergy, satedifesing systems with varied spatial, spectral and
temporal resolutions can provide data that can hedpt these information needs. Based on the high-
level requirements defined in the early planninggst of GEOGLAM, it is understood that the
comprehensive requirements cannot be met by aesaggncy or a single Earth observation satellite
mission. The varied nature of the data requiremantsthe very high frequency of revisit required to
capture essential information at the appropriatee tjustify the need to address agricultural user
requirements under a coordinated framework.

With advances in satellite and information techgas, the various satellite systems now operating o
planned for launch in the near future, and the mi@kefor support by various space agencies at the
appropriate level of funding, it is now possiblestovisage the development of a coordinated “system
of systems” for the agricultural monitoring commyniThrough a partnership approach, CEOS
member agencies are capable of contributing talédvelopment of an operational global agricultural
monitoring system of systems, based on a sustanedcoordinated network of Earth observation
satellites. Such a system would require agency doments to specific mission attributes (e.g., arbit
imaging swaths, sensor spatial and spectral resnjund routine and near-real time acquisitiorg an
open data policies.

The necessary tasks for successful implementafi@m agriculture system of systems in response to
the GEOGLAM needs are as follows:

Activity 4-1: Development of a coordinated observation strategy

Develop, in partnership with supporting CEOS mendgancies and private-sector satellite operators,
a coordinated data acquisition strategy for théesyatic monitoring of agricultural areas of the ldor
ensuring continuous observation of these areas fBisk requires the definition of a detailed set of
needs by the operational agricultural monitorinmominity followed by an assessment of the required
space operator resources to support the needs.

This activity includes:

a) the translation of the agriculture community’s ne@tto a satellite-based planning format to
better understand the magnitude of the imaging ireaquents to support the GEOGLAM
observation plan;

b) the concerted and distributed definition of an impiftase acquisition strategy that will take
into consideration the monitoring needs as welhasmission capabilities and constraints of
the data providers;
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c) a feasibility assessment within the context of ardmated approach; an estimation of the
costs inherent to the planning, acquisition, priovisand dissemination of the satellite-based
data from public and commercial missions; and fjnal

d) the design of a coordinated GEOGLAM data acquisitind dissemination plan.

This activity would require new resources from batency and commercial data providers. At the
end of this activity, there should be a clear ustderding of the total data requirements and related
efforts and costs inherent to the implementatiorGEFOGLAM operations. This activity will take
place during the initial implementation phase of @& AM. During this initial phase, the data
providers will continue to support the researchdseef the agricultural monitoring community
through the GEO JECAM task. It is anticipated thatdata will be provided in-kind by the space data
providers.

Activity 4-2: Development of tools, systems and guidelines

This activity includes the development of toolssteyns and guidelineor the enhanced use of
satellite data and the analysis of derived agnicaltdata products and information. This will also
address the development of best practices andsatxpsocessing and analysis tools, the development
of improved information products and the integnatamd assimilation of data from multiple satellite
data streams. This will be done in close relatidgth Wwomponent 2 (National Capacity Development).
Similarly these tools will be in-kind contributionser the life span of the initiative.

Activity 4-3: Implementation of the data acquisition strategy and dissemination process

The sustained acquisition and timely disseminatidndata under GEOGLAM will require the
involvement of several stakeholders through thegss chain, all having respective capabilities and
constraints. The challenge related to this actiwiily be to ensure an optimized use of data prawde
resources, taking into account their existing cHjgs¢ existing policies (e.g., data sharing and
licensing agreements), and any additional infuastire and personnel resources required to ensure
large-scale, long-term, and timely data availapiliThe implementation of the data acquisition
strategy and dissemination process should be stgmpdry both in-kind contributions and the
availability of an operational budget to cover gusts inherent to the “non-native” elements of the
data providers’ core capabilities. The successhef dctivity will depend on the availability of a
sustained source of funding sufficient to suppbe bperations. The expected deliverable of this
activity is a fully operational data acquisitiorapland data dissemination process in support of the
GEOGLAM operations. This activity will be implemed by the Coordination Committee in
partnership with CEOS agencies and private seetetldée operators, to provide comprehensive near-
real time data for the World’s agricultural region&/herever possible these data sets should by free
and openly available not only to the GEOGLAM comiityinbut also to the general public. The
global network of satellite based data disseminasigstems providing environmental data to a world-
wide user community, GEONETCast, a partnership @AN, EUMETSAT, CMA and data
providers, will be considered as part of the digsation process.

The costs of this activity include the provisiondaita, services, tools and infrastructures necgs$sar
support the implementation of GEOGLAM. The costewtl be covered by in-kind contributions,
dedicated budgets of G20 member governments, amdumeling from interested donor organizations.

Deliverable 4-2: Improved coordination of and aahility of data from in situ agricultural obsenati
networks and meteorological observation and foteuasetworks

Activity 4-4: Increase regional and international coordination of agricultural, agro-meteorological
and meteorological data. This will be done through a) regional FEWSNET/FAOWY/JRC/GEO
workshops on data issues in targeted regions ofwitidd (particularly East, West and Southern
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Africa, Central America and the Caribbean, and @¢rtsia); these meetings will involve agricultural
services, national meteorological services, FAO &EWSNET staff. They will explore how
important in situ agricultural data and weatherdatto (i) famine early warning and (ii) natiorabp
FEWSNET and FAO processes, and they will seek tsuagle the agencies and organizations to start
reporting more agricultural data and meteorologstations. A goal of these meetings will be to have
countries supply their supplementary weather dat#os observations directly to the GTS satellite o
at least to FEWSNET / FAO to be used for their Behor gridded products.

Activity 4-5: Increase national coordination and coverage of agricultural, agro-meteorological and
meteorological data. This will be done a) during national capacity-binfgilworkshops, where national
meteorological services will be invited to ensurattweather data can be provided for national crop
production estimates; b) by coordinating agro-metiegical datasets into the WMO Information
System; c) through liaison with the Global Clim@&tbserving System (GCOS), the Global Terrestrial
Observing System (GTOS), other observing systemsh(ss WIGOS), and other organizations that
provide agro-meteorological data.

Activity 4-6: Explore the use of Numerical Weather Prediction (NWP) model outputs for use in crop
production estimates and increase the coordination of weather and climate products. This will be
achieved by adeveloping demonstration projects to show the tytilif NWP products for crop
production monitoring and estimates; and b) gatigerihrough user workshops, user feedback in the
development of climate products for agriculture,icikhwill contribute to the Global Framework of
Climate Service's vision of user-targeted climatedoicts.

The total budget for component 4 is estimated &1UZ) million per year, not including estimates of
significant in-kind and real costs for data acdiosithat would be developed under Activity 4.1he
early implementation phase of the initiative.

25 Component 5: Research coordination for monitoring enhancements

The purpose of the GEOGLAM Research Coordinationds to undertake basic research, but to
provide cross-cutting coordination to drive the rsguof future enhancements in national and global
operational agricultural monitoring systems. As tsucComponent 5 will help guide future
improvements to Global and National level monitgrisystems, while informing the in situ and
satellite coordination activities.

Research coordination will be achieved through thetworking of existing research and
experimentation efforts and the leveraging of wonklerway in the GEO Joint Experiments for Crop
Assessment and Monitoring (JECAM). Coordinationivétgés will result in the development of
operational prototypes, standards and best pradtieg will establish the technological foundation
continual improvement of GEOGLAM outputs. The olijez of this task is to transition selected
existing state-of-the-art agricultural monitorirgsearch undertaken by the international commuaity t
the operational environment to enhance GEOGLAM.

The JECAM network should include more countriesisit where feasible. For example, a Mali site
has recently joined JECAM but will require extersapport to be effective. If support for additional
sites can be set aside, this could provide a mémmamo capture Mali's requirements in the
development of Component 5 standards and besiqesct

Deliverable 5-1. Data needs documentation

Activity 5-1. Under standing the mix of agricultural practices and satellite data needs.

While there is great convergence in agriculturalnitaysing needs globally, the variability in
landscape, climate and cultural practices resualts complex mix of satellite data needs. The GEO
JECAM project currently consists of 16 researcbssdistributed around the world, representing most
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of the major agro-ecosystem types. Since 2011, M®As been working with CEOS to develop
coordinated satellite data acquisition to suppért hetwork of JECAM research sites. This
coordination effort provides, in effect, a protatyjor the GEOGLAM initiative, and it provides uskfu
insight on data requirements. The objective of deiverable will be to leverage our understandihg
JECAM data requirements to feed in to and suppbet definition of data requirements for
GEOGLAM. The output will be a JECAM data-requirertgereport prepared in advance of activity
4.2. This deliverable is cross-referenced with Beble 4.1 and activities 4.1 and 4.2.

Deliverable 5-2. Standards and Best Practices

The GEOGLAM monitoring system of systems will beséd on the best available science and
technology. However, it must be recognized thagrsme and technology are moving targets and that
the creation of an operational GEOGLAM will requinagoing improvements based on emerging
research and ever-improving satellite data streantsin situ data networks. The objective of this
deliverable is to develop standards and best pecdbdcumentation that captures the current state of
agricultural monitoring research and technology.eSéh documents will be cross-cutting and
supportive of other national and global monitoringiatives and capacity-building tasks. The work
will be achieved through thematic workshops and rdsults of collaborative studies that integrate
existing applied agricultural monitoring researcbuad the world. The workshops will bring together
the JECAM research community, and additional thémexpertise as required. Where required,
GEOGLAM will also develop supporting studies, irgilog literature reviews and discussion papers.
The workshops will be held alongside planned JECANts to increase cost effectiveness. A
preliminary list of potential thematic workshopspovided below as deliverable 5-2 activities.slt i
anticipated that this list will evolve based on émeerging needs and priorities of GEOGLAM:

Activity 5-2. In dtu data collection and minimum datasets (cross referenced to and supporting
deliverable 4-2).

Activity 5-3. Best practices; optical Earth observation methods for agricultureonitoring (cross
referenced to and supporting deliverables 2-2 ahfl 3

Activity 5-4. Best practices, Synthetic Aperture Radar (SAR) Earth observatioethods for
agricultural monitoring (cross referenced to angipsuting deliverables 2-2 and 3-1).

Activity 5-5. Level 2, level 4 Earth observation data product standards (cross referenced to and
supporting deliverable 4-1).

The budget for this cross-cutting coordination agtiis US$ 600,000 per year for: 1) workshops
(including annual JECAM and focused thematic megjin 2) collaborative studies focused on
thematic priorities, and 3) documentation of stadgand best practices.

26 Component 6: Data, productsand information dissemination

Data and information dissemination are at the airthe GEOGLAM initiative. GEOGLAM wiill
strongly promote timely and open sharing of theadatroducts and derived information from all
components.

A wide variety of data and information from mulgpsources are required to effectively monitor the
diverse range of agricultural systems at sub-natjamtional, regional and global scales. Thesa dat
range from satellite and agro-meteorological otetéous, to cultivated-area maps, crop calendars,
crop models, crop statistics, and soil-moisture sneaments. Where possible, access to GEOGLAM
data and information will be made openly availabkgognizing that data generated through the
national capacity-building component will be subjecnational data policies.
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GEOGLAM will work with the satellite data providergprimarily through CEOS), the national,
regional and international agricultural monitoriagencies, meteorological agencies, and researchers
to implement a phased, coordinated data and infismdissemination approach.

GEOGLAM will make use of GEONETCast, especially fdear Real Time data dissemination.
GEONETCast is already used to disseminate Globadi lpoducts to Africa, in the framework of EC
Framework Program 7 (FP7) funded projects, as k@mple AGRICAB and JRC Global Land
products in the framework of the African Monitorilng Environment for Sustainable Development
(AMESD).

Deliverable 6-1: Consistent data, products andrmétion strategy.

Activities here include:

Activity 6-1: Developing a detailed inventory of data (input, intermediate and output data) and
methods currently available from the existing agricultural monitoring systems. These include Earth
observation data streams, derived Earth observatiop indices, in situ agricultural data and crop-
condition metrics, data processing chains, analpsils, crop maps and calendars, sub-national level
statistics, crop-growth models, crop-area estinsa@md meteorological station data.

Activity 6-2: Developing data processing standards, protocols and related metadata that enable the
inter-use of data from various platforms.

Activity 6-3: Working with the Earth observation data providers to develop, in coordination with
component 4, a centralized and/or distributed data distribution system for dissemination of the Earth
observation data required by GEOGLAM. The distribution mechanism for the Earth obséovatiata
streams, in particular the high-resolution datasd¢pends strongly on negotiation agreements with
the space agencies and commercial data providergh&sis will be placed on timely data access and
open data policies.

Activity 6-4: Holding training workshops on model and data use, in coordination with component 2.
Activity 6-5: Disseminating crop condition outlooks through AMIS,
Activity 6-6: Disseminating crop production forecasts through AMIS

The budget for this cross-cutting data and inforomatdissemination activity is estimated at
US$300,000 per year for 1) developing a detailed/ttols inventory; 2) training workshops on
methods/model and data use; 3); development antéingmtation of data processing standards and
protocols (including community workshops); and 4@velopment of a data and information
dissemination platform and associated tools.

3 BUDGET SUMMARY

Table 1 bellow synthesizes the required estimatetfjbt per component per year, as well as over the
six years planned duration for the initiative.dthased on the existing resources and assumesdn-ki
contributions from the G20 and GEO members andqgiaating organizations.

Coordination activities include resourcing the GBBcretariat by hiring a Project Manager and
supporting staff, organizing and facilitating maeaal and technical workshops and reporting.

The budget reflects estimates by component foreémphtation of all the tasks to be undertaken and
will drive the fund-raising strategy. Neverthelefise implementation can be phased and scalable
according to the availability of funds.

The GEO-WMO trust fund it is a legal and auditabystem that can be used to manage the funds
received from donors. It is administered by WMO &vitbws its rules and procedures.

17/19



GROUP ON
EARTH OBSERVATIONS

Table 1. Summary of the estimated budget per component (M US$)

Component Annual budget 6-year budget
Global /regional systems 1.00 6.00
National capacity development 2.00 12.00
Global/Regional Systems for Countries At Risk 1140 9.00
Earth Observations Assessment (satellite andui sit 1.20 6.00
Research Coordination for Monitoring Enhancements 600 4.20
Data, products and information dissemination Q.30 1.80
Coordination 1.00 6.00
Total 7.50 45.00

4 LINKAGESTO AMISAND OTHER RELATED PROGRAMS

AMIS is one of the key stakeholders and beneficiarieSBOGLAM. Working together, the two
initiatives will develop a close and efficient @abloration, in particular by the inclusion of an A/I
secretariat representative in the GEOGLAM CoordimggCommittee. Two major links are as follows:

¢ A number of GEOGLAM deliverables are direct inptdAMIS (see Component 1) or will be
better disseminated to G20+7 major producing caesithrough the AMIS web portal, AMIS
national focal points, and ad-hoc sessions orevats at AMIS meetings;

* AMIS will contribute to defining priorities for GEGLAM Component 2 on capacity building
for GEOGLAM by facilitating the availability of stiatics and ground data from G20+7
countries as inputs to GEOGLAM research and innomactivities.

FAO will have a specific role, both as one of thabgl monitoring systems (FAO GIEWS) involved
in component 1 and as a contributor to all of &egacity building activities (components 2 and 3).
This will ensure synergies and consistency with ¥derld Bank’s “Global Strategy to Improve
Agricultural and Rural Statistics.

Component 3 of GEOGLAM, which focuses on CountAé¢sRisk, will coordinate withFAO and
World Food Programm@VFP) activities in the fields of food security early meang and vulnerability
mapping, as well as with the key regional orgainret according to the area of interest, such as the
New Partnership for Africa Developme(lEPAD) or the regional economic communities
(ECOWAS, IGAD, COMESA and so forth in the case afbSaharan Africa). Other sought
partnerships with existing programmes for Africelirde: (a) the ClimDev programme; (b) issues
related to Comprehensive African Agriculture Deyef@nt Program (under NEPAD); (c) activities of
the African Center of Meteorological Applicatiorr iDevelopment; (d) the various projects supported
by the European Union under Framework Program 7)YBRd others such as the Global Monitoring
for Environment and Security (GMES) Africa, and) ¢$pecific projects implemented by regions for
example those under the Regional Center for Mappirigesources for Development (RCMRD) and
the IGAD Climate Predictions and Application Center
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5 THE GEOGLAM GOVERNANCE MODEL

The proposed governance model for GEOGLAM is surnmadrin the following block diagram. It is
anticipated that the work plan will be endorsedhsy G20 and adopted by the GEO Plenary.

AITTEE

S TAKEHCLDERS

GEQOGLAM Coordination
Committee
1. GLOBALI 2. NATIONAL 3. COUNTRIES
REGIONAL Capacity AT RISK
SYSTEMS Development

P ke _‘l________________:I_____________________________________‘I________________l:________________________:I
| 5. R&D coordination !
[L_____________________________'l________________:I_____________________________________'I________________I:_________________________I
| 6. Data, prodicts and information dissemination :
b g ————— ) ettt -~ oo ————————

The steering committee for GEOGLAM consists of Bxecutive Director of the GEO Secretariat and
representatives from donors and stakeholdersolésis to provide guidance on key issues such as
objectives, budgetary control, marketing strateqyy eesource allocation.

The GEOGLAM Coordination Committee is formed of thek team leaders of the six components as
shown above, the GEO Secretariat experts suppatm@sEO Agriculture Societal Benefit Area, a
Project Manager and an AMIS representative. Ithigired by the Project Manager. The roles of this
group will be 1) technical coordination; 2) fundsiag; 3) reporting and, 4) institutional linkages.

As stated in the budget summary the GEO-WMO truistlfit is a legal and auditable system that can
be used to manage the funds received from dontois.administered by WMO and follows its rules
and procedures.

This Committee reports to the Steering Committeedieerall guidance. Being a GEO established
initiative; the GEOGLAM Coordination Committee wamg through the Project Manager is held

responsible for preparing and presenting annuartgpo the GEO plenary and to the GEO Executive
Committee in all its meetings or as required.

19/19



