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GEO is the interministerial international program focused
on the use of Earth Observations for societal benefit
e GEO was initiated in 2005

e Agriculture is one of the GEO societal benefit areas
* GEOGLAM is GEQO’s Agricultural initiative

THE GLOBAL EARTH OBSERVATION
SYSTEM OF SYSTEMS

Connecting Space Agencies to User Communities




Building a Community Agenda:

Identifying and Addressing Common Issues facing
Agricultural Monitoring

* Timeliness in obtaining EO data (satellite and in-situ)
» Accessibility to international satellite data
Continuity of satellite data for operational monitoring

Robustness of methods for national, regional t(_)fglobal application — lack of field level
validation data, absence of best practices for different cropping systems and regions

Difficulty in transitioning research methods into operational use

Need for capacity building and support to use EO data in many operational
monitoring institutions - including new sensors

Quality and timeliness of global/national agricultural data and statistics
Decline and privatization of in-situ weather data
» Accuracy of seasonal forecast data

* In general a low investment in agricultural research and agricultural extension
services



GEOGLAM Actors
GEOGLAM Community of Practice

Open Community made up of individuals from international and national agencies concerned with agricultural
monitoring including Ministries of Ag, Space Agencies, Universities, & Industry
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Context For GEOGLAM
Monthly Wheat Prices 1960-2011($/Metric Ton)

Source: World Bank

2008 Price hikes
Droughts:
Australia & Ukraine

2010/11 Price hikes
Drought:
Russia USA

1971/2’s price hike

1996 price hike g

Landsat 1 Launched
(1972)

Nominal wheat price in US S/metric Ton
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hate change compounds Ethiopsa's food crisis
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Huge Gap Predicted In Supply (‘
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Food crisis grip rural parts of Nepali Chitwan district
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Food aid to poorest countries slashed as *
price of;.\rnn soars

UN wagss

fridey, DN ! The
Biofuel demand makes food DUENVETERE FEconomist

beat o}

Dro Internatlonal recognltlon of critical need for improved real-time, reliable, open
information on global agricultural production prospects
critical for agricultural policies, stabilizing markets, averting food crises

Need to increase food production by 50%-70% by 2050 to meet demands (FAO)
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Policy Framework for GEOGLAM

G20
FRANCE

G20 Final Declaration Vision:

A Strengthen international

44. We commit to improve market information and transparency in order .y .
to make international markets for agricultural commodities more COmmunIty S CapaCIty to

effective. To that end, we launched:

provide actionable, science-
The "Agricult | Market Inf ti System" (AMIS) in R . . .
SEptnaber 19, ZOT1. To MRroyS INOIAatian.On attets: o f driven, open, information at

The "Global Agricultural Geo-monitoring Initiative” (GEO-GLAM) SUb_natlonal to g/ObCI/ SCGIES,

in Geneva on September 22-23, 2011. This initiative will coordinate 1 i
satellite monitoring observation systems in different regions of the n Support Of pOIICIeS’

world in order to enhance crop production projections and weather H ici H
Soed Home Fon . SRR . investments and decisions, in
food security, & ag. Markets

G20 EmA

implementation of the concrete initiatives of the 2011 G20 Action Plan on Food Price Volatility and

* Through use of coordinated
Earth Observations (EO)
e Building on existing systems

Agriculture in dedicated forums: Agricultural Market Information System (AMIS) and the Rapid

Response Forum, GEO Global Agricultural Monitoring Initiative (GEOGLAM) for market and

production international monitoring, and risk management tools, such as the Platform for




In-situ & Ag Met &
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GLOBAL AGRICULTURAL MONITORING \\\ 7
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Tne GEOGLAM Components

. Global / Regiona 2. National 3. Monitoring
Monitoring Systems Monitoring Systems Countries at Risk

International/Global National / Subnational Food Insecure and Most

Vulnerable

4. EO Data Arquisition & Dissemination Coordination < B

5. Researgth & Development toward Operations

. Capacity Development for EO




AMIS: Agricultural Market Information System
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inter-Agency Platform to enhance food market transparency and encourage coordination of policy
action in response to market uncertainty


http://www.amis-outlook.org/

Launch of Global Operational Crop Assessments:
AMIS Request to GEOGLAM

Provision of timely and transparent monthly crop condition assessments in
primary agricultural production areas

Reflecting an international consensus, building on existing systems

Four Major Crops: Wheat, maize, soybean, rice

Focus: main production/export countries (AMIS Countries), stabilizing/
calming markets, avoid unexpected food price shocks

Output: Crop Monitor, published in Market Monitor




Operational Monthly Bulletin Since 2013
Published in the AMIS Market Monitor

Focus on primary production and export countries
> 40 contributing organizations
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First time the international community comes together to produce
operational crop assessments
Bridging the gap between the EO, Policy and Economics communities




GEOGLAM AMIS Crop Monitor Partners

Agriculture and
Agri-Food Canada

A4
fm USA'D =2 USGS s EUROPEAN 1_;}’

ROM THE AMERICAN PEOPL COMMISSION

Meteorological
Organization

c\tSs

g

B B\ FEWS NET Autrslisn Government y _/ l ,
74 VIto ‘\t 'f".\';?'.‘;";’:é"".i‘}i’::: 'kl;:':*"::;;z\&mt:m m -{/, %ansa {1{’ Q/.
S l G ﬂ \ UCL ABARES orng Agricelturl Resource$ SPACE AGENCY w
\ .>

cathollque
delouvain e

R STAQS -@Ssa L&J = GEONETCast AN

- == VaNY
™~ % f s{\‘?‘; v‘\/ﬁ\‘v IFPRI
e \ ; ;s
— Vo ~4-. NCFC Qk\‘
%#A () — 8 /
/ | N é ) S?AP  4rC - I\R SERVIR
s - /// @

43 partners and 16 inter-governmental organizations over 28
countries actively participating in the GEOGLAM community



Crop Monitor: an international consensus assessment — September 28t

EGEOGLAM

Global Agricultural Monitoring

N

Conditions:

- Exceptional

Favourable

Watch

B Poor : . o Countries: Drivers: 9
I out-of-Season [] AMIS Countries | g ﬂ % @

B o Data i NOn-AMISCountres: "t ry Mot Gool ‘ExtremeEvent Delayed-Oriset
Crop condition and driver map synthesizing information for all four AMIS crops. Crops that are in other than
favorable conditions are displayed on the map with their crop symbol. (Cropland area shown is an ,
aggregation of all cropland areas) Becker-Reshef et al.




Crop Monitor for Early Warning

No. 32- October 2018 www.cropmonitor.org

 Grew out of the success of 1
1

the AMIS Crop Monitor ,—O.ob Yonitor LI

. wss EARLY WARNING
* Recognition even more

pressing need for enhanced,
reliable, vetted information
on crop conditions within
countries at risk

* Response to the Early
Warning Community’s
request



Objective and Partners

* Exchange information, build consensus and reduce uncertainty in countries
most vulnerable to food insecurity, to strengthen agricultural decision making

* Monthly publication, first bulletin published Feb 2016
* Building on AMIS CM bulletin
* 14 crops: main food security crops for each region
e Strong focus on continued
expansion to regional networks, < Z %ﬁr\sia-mcl«:
R~ 4

ARC * LNR

and national partners

Quality of the product depends
on the inputs and commitment
of the contributors




Countries Covered: AMIS vs. EW

- AMIS Croplands
Early Warning Croplands

BB vy Warning & AMIS Overlaps | Covering 94% of global agricultural lands



Crop Condition Reporting Interface

Dashboard Monthly Assessment Archive Settings Admin Logout
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Crop Monitor for Early Warning Bulletin

www.cropmonitor.org

No. 32— October 2018 www.cropmonitor.org
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Business / Land & Agriculture

Dry and brown Southern Africa will need food aid
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South African corn withers amid worst rumanitarian . -
drought on record
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Crop Monitor Impact — Southern Africa 2018

2 - Figure 2: Crop Monitor (Source: GEOGLAM) (https://cropmonitor.org/)
United Nations Office for .- W7 el i
the Coordination of =
Humanitarian Affairs

Humanitarian

SOUTHERN AFRICA Contacts Events Documents Maps/Infographics

Maize Calendar

Urgent Actions:

“There is urgent need for members states and development partners to determine the scale and extent of the possible
impact of the prolonged dry spell on the agricultural season (crop and livestock) to inform appropriate response actions
for food security and nutrition and build the resilience of vulnerable populations in the region. Recommended actions
include increased monitoring of the situation, ascertaining available cereal stocks, fast-tracking of planned crop
assessments and annual vulnerability assessments for early warning and early action and increasing off season production
where possible.”

produce in the 2018/19

Urgent action is required by

memmpeneessd for more detailed and frequent assessments




The GEOGLAiVi Components

1. Global / Regional 2. National 3. Monitoring
Monitoring Systems Monitoring Systems Countries at Risk

International/Global National / Subnational Food Insecure and Most

Vulnerable

4. EO Data Agquisition & Dissemination| Coordination < B

5. Research & Development toward Operations

6. Copacity Development/for EO




Development of National Crop Monitors, Facilitating
National Food Security Reports

MINISTRY OF AGRICULTURE LIVESTOCK AND FISHERIES P4 T A The Official Government of Uganda Inter- Ministerial/Agencies
. el [T T RgRrryrmp— PSS Monthly National Integrated Multi-Hazard Early Warning Bulletin

NATIONAL FOOD SECURITY BULLETIN _ 5 wener | = 7,000 people by Email

CROP & PASTURE CONDITIONS MAP OF UGANDA

e e iy o ek B e (Ministers, MP’s,

R : : Ministries, technical
offices...)
- 15 million phones; SMS
- 200 publications
distributed to top leaders

ﬁ,ﬂ % THE UNITED REPUBLIC OF TANZANIA U - NIEWS U-NIEWS DISTRIBUTION

§ Replicable and scalable over other countries

"TavOUTaLe” ALY CONIEINS WIth ENIOVIG nFall Cring he ATt ten Gays of
i the region have mproved to “favourable” due to Increased rainfal In st two — of February with

| S

¥

the Office of L of Relief, Disaster and

National Food Security Bulletin, published by fhe Tanzania  The Inter-Ministerial / Agencies Monthly National Integrated
Ministry of Agriculture Food Security, National Food Multi-Hazard Early Warning Bulletin, published by the
Security Division Uganda Office of the Prime Minister




The Eastern Africa Crop Monitor, launched May 2018

Replicable and scalable at the regional scale * IGAD Climate
= Prediction and

Applications Centre

N a = (ICPAC) Eastern Africa

= g -= Crop Monitor Report

AR _ e Launched in Djibouti
May 2018

[ 5 : e Published in The Greater

|~ - £ Horn of Africa Climate

R ,. Outlook Forum (GHACOF)

* 19 analysts trained and
11 national focal points

 Strong regional support
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onitor for AMIS. All Rights Reserved.

Quick and easy to interpret
crop conditions
oriented for policy
communities

National Crop Monitor for Vietnam
coordinated with MARD and VNSC
(in Vietnam & English lang. version)

Bridging gap between earth

observations, research, and policy

communities nationally

- Enhancing remote sensing
capabilities within the Ministry
to better inform national
reporting

Integration of remote sensing
products into national bulletins on
crop condition (Vietnam & English

lang.)




National Agricultural Monitoring : Inputs to Outputs

RESEARCH OPERATIONS
Satellite
National
Agriculture
Crop
Decision - and
support S— ; Statistics ‘

[ Ministries

information
Food
Security
Ag Prod
Trade

Field Reports




GEOGLAM Lessons Learned in moving
from Research to Operations

Initial system Co — development/Partnership between Research and
Agricultural Ministry

Customize system for national situation (baseline data sets, cropland
masks, cropping systems)

Parallel Operation over several seasons to build confidence

Eventual Operational Agency Ownership

Continued System monitoring/improvement / enhancement by the
Research partner (instrument calibration, new sensors, new
techniques, additional data sets)




GEOGLAM Crop Monitor

GEOGLAM Crop Monitor provides a public good: open, timely, science-driven,
actionable information on crop conditions

Proven effective & scalable mechanism for coordination of crop assessments

First time the International and Early Warning communities have come together
on a monthly basis

— to produce joint assessments that reflect a consensus
End user driven with strong community & high level support
— Bridging the gap between the policy and EO communities

Increasing communication and knowledge transfer amongst national, regional &
international organizations

— Thereby strengthening national monitoring systems

Internationally recognized as a highly valuable source of information

— Already informing decisions




1. Global / Regional 2. National 3. Monitoring
Monitoring Systems Monitoring Systems Countries at Risk

International/Global National / Subnational Food Insecure and Most

uvlnerable

4. EO Data Acquisition & Dissemination Coordination o)

6. Capacity Development for EO




Developing the EO Data Requirements for GEOGLAM: through a
CEOS/GGLAM Ad Hoc Working Group

i bR R PO v ) PO RS L R N |

’%‘u-v.;
S )0e

Articulate data requirements for agricultural monitoring

Coordinate international satellite acquisition over

agricultural areas during the growing season

Promote near-real time data availability

Increase the frequency of moderate resolution data

Standardize processing of data, facilitating data

interoperability

Promote easy data access for operational users

Advocate for continuity of critical data streams/products
e : . L .

Recognition that cropping systems are inherently diverse which dictates the

monitoring observations and methods
No one system can meet agricultural monitoring needs




GEOGLAM CEOS: EO Data Requirements Table

developed taking into consideration the observation needs, the derived products they will
serve, and regional specificities; CEOS-GEOGLAM July 2012 Montreal)

OBSERVATION & SENSOR TYPE

REGIONAL CHARACTERISTICS & GEOGRAPHICAL EXTENT
[SPATIAL RES.| SPECTRAL RES. | TEMPORAL RES.

WHERE? (+ cropland mask & sampling scheme) WHEN?

DERIVED PRODUCTS & MONITORING APPLICATONS

ot R
or Well 40 b Multiple  Cowd coverage
wall (w2w) R

EMective obsery. frequency
Spatil revolution Spectral range { free)* Swath /[ Extemt

Enw.

How

spatial & spectral often ?

When?

For What?

GEOGLAM data plan submitted to the CEOS plenary in 2013



1. Global / Regional 2. National 3. Monitoring
Monitoring Systems Monitoring Systems Countries at Risk

International/Global National / Subnational Food Insecure and Most

Vulnerable

emingtion Coordination <9




JECAM €0 oo

Joint Experiment for Crop Assessment and Monitoring EARTH OBSERVATIONS

JECAM Principles

 Collect and share time-series datasets

S e
This document is the first verson of the Ji elines for field dota collection. It hos been prepored bossd
= on 24 JECAM site reports for 2013, and the ssions from several working sessions in the ework o
° evelop common standards In —ES ’
ork.
definiti ti method d field o
erinition, reporting metnods and Tie
. Cropland and crop types definition
P rotocols il
° B. Annualcropland class fromremote sensing perspective (legend definition)

Crop types and land cover classes (legend definition)

. Fielddata collection for cropland and crop type

 The Committee on Earth Observing
Satellites (CEOS) and member agencies
support with the acquisition and
timely provision of data.

Objective

Field observation for validation data set

Complementary data collection for cropland information

 R&D focused on operational
implementation

@@GLAM @G20 GEOGLAM

Global Agricultural Monitoring www.geoglam.org



Global network of over 30 voluntary JECAM sites

JECAM

Joint Experiment for Crop Assessment and Monitoring

Map Satellite
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&o GROUP ON > GEOGLAM
EARTH OBSERVATIONS Global Agricultural Monitoring

a»saRice  Asia-RiCE Regional Monitoring

HHA ... G IRRI @ )

* A multi-national project led by Japan (JAXA), oy @ S2@ S,
with collaborations in ASEAN+3 countries and India VO & s®™ &

* A regional view using agro-meteorological data e CoareE icancc PHILRAE
derived from low resolution optical satellite imagery e % 2 ®

(MODIS, GCOM-W, TRMM and others)

* A local view to estimate
rice crop area and production using

available radar and other satellite data
with ground observation data and
statistical information (test-sites in
Indonesia, Thailand and Vietnam)

http://lwww.asia-rice.org




GEOGLAM Latinoamérica

National Scale Mapping Initiative

Argentina-led initiative

— strong support from Jesus Silveyra (Undersec
for Ag Markets)

First in series of training workshops on
Cropland Mapping held at UMD in March
2018

Product: 2017 National Cropland Extent
with 30m spatial resolution

Ministry Participants from:
— Mexico, Brazil, Argentina, Chile

M cropland




Harmonized Landsat Sentinel-2 (HLS) Project

* Merging Sentinel-2 and Landsat data streams can provide 2-3 day global coverage

* Goalis “seamless” near-daily 30m surface reflectance record including atmospheric
corrections, spectral and BRDF adjustments, regridding

* Project initiated as collaboration among GSFC, UMD, NASA Ames

Longitude: 1.4 > 34.6
Latitude: 44.4 > 516

The large number of biue colored bands
(>41 accesses) indicate that the revisit
interval over the majorty of the region Is
on the order of 2 days

%

+  The picture shows the number of times LDCM and the Sentinel 2 satellites accessed
areas on the ground over an 80 day period of time.
- 21 accesses indicates a maximum revisit interval of ~3 days 19 hours
— 46 accesses Indicates a minimum revisit interval of ~1 day 18 hours

Courtesy Brian Kﬁlou h, NASA LARC

e
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onized Landsat / Sentinel-2 Products
County, WY

rr 1T T 1T T T TT
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o

Day of Year

Seasonal phenology (greening)
for natural grassland (blue line)
and irrigated alfalfa fields (red
line) near Cheyenne Wyoming
observed from Harmonized
Landsat/Sentinel-2 data
products. The high temporal
density of observations allows
individual mowing events to be
detected within alfalfa fields.
HLS Products available from
https://hls.gsfc.nasa.qov



https://hls.gsfc.nasa.gov/
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Radarsat Constellation — February 2019
The Evolution of RADARSAT

RADARSAT-1 (1997-2013) RADARSAT-Constellation
16 years launch 2018

RADARSAT-1 RADARSAT-2

# satellites 1 1 3
Centre frequency 5.3 GHz 5.405 GHz 5.405 GHz
Exact revisit 24 days 24 days 12 day (each satellite)
4 days (constellation)
SAR time/orbit 28 min 28 min 15 min/sat
Polarization HH HH, VV, HV, VH (Quad) HH, VV, HV, VH (quad)
Compact pol.
Look direction Right Right or Left Right
Altitude 800 km 800 km 600 km

i Descending node 6 h 6 h 6 h +/- 15 min _

Ascending node 18 h 18 h 18 h +/- 15 min



Workshop on Cloud Computing and Knowledge Management for Agricultural

Monitoring (GEOGLAM)
29-31 August 2018; Sanya, China (Host: RADI-CAS)

Cloud Computing is enabling big data analysis for agricultural
monitoring (e.g. GEE, AWS, Alibaba, DIAS, Data Cube)

*  Increased volumes of accessible data in the cloud
*  Proliferation of tools
*  Increasing number of satellite-based products generated
Community requirement for guidance on best practices and
coordinated data sharing.
Selected Workshop Outcomes:

*  Task Force established for coordinating cloud computing—
focus on developing country capacity building (China
DBARAGgri/EV)

—  GEO(GLAM) to approach Alibaba to host Chinese satellite data
«  Community Algorithms and Tools to be shared via a GEOGLAM TEP (Thematic Exploitation Platform)

EU targeting ESA funding

+  Document and report archives through Knowledge Management Hub (GEOGLAM Sec)
GEOGLAM Best Practices documentation given priority (Fund being established at GEOSec)
«  Community Research Agenda in development (NASA Harvest with JECAM EC/Canada)

& GCEOGLAM

GLOBAL AGRICULTURAL MONITORING
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2018

* AGU, Washington D.C USA (December 10-14)
* GEOGLAM Session

2019

* [SPRS, GEOGLAM, ISRS Joint International Workshop on Earth
Observations for Agricultural Monitoring, New Delhi India
(February 18-20)

* Abstract submission deadline October 315t

* NASA LCLUC SARI Workshop, Malaysia (July 22-24)

 Agricultural Session




NASA HARVEST &=

Earth Data for Informed Agriculture Decisions

A new NASA program to advance the awareness, use, and operational uptake of
satellite-based Earth observations to guide decisions that support food security,
stable markets, economic progress, and sustainable, resilient crop production.

EO INVESTMENTS IMPROVED ENHANCED, TIMELY, IMPROVED
TARGETED AT END v AGRICULTURAL ' ACTIONABLE : DECISION MAKING
USER NEEDS ASSESSMENTS INFORMATION BY END-USERS
 Link NASA'’s agriculture & food security A diYerse.Consorﬁum f’f >40 members from
activities public, private, NGO, intergovernmental, &
< i humanitarian sectors
« Strengthen communication between EO, -
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* Improve application-ready research L — 0 ©@== lovwyr
GRILIFE 1 omo saxre Tmmmm—
meihOdS RESEARCH ) ’U:' YT’V - ’\ D rt ’_START @
« Transition research to operational users Bruscons TR &
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Office with strong support/linkages to ZRET NS e, s N @
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Agri-Food Canad.

« Established 2017 with initial 5 year period


http://www.nasaharvest.org/

SO In Summary
What is GEOGLAM doing?

Increasing communication and sharing experience amongst the Ag
Monitoring Community of Practice and with related programs

Helping improve national agricultural monitoring systems

Promoting EO-based approaches to agricultural monitoring and raising the
importance of agricultural remote sensing

Articulating and advocating for community requirements to the EO data
providers

Translating EO data into policy relevant information

Increasing the awareness of EO by the econ/policy community
Method testing and inter-comparison, developing best practices
Developing new monitoring capabilities and products



GEOGLAM Contributes to Multiple Goals

Monitoring, Measuring
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www.geoglam.org, www.cropmonitor.org
@G20_GEOGLAM, @GEOCropMonitor '

 Contact: Christina.Justice; -justicec@geoglam.org




