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Framework: GEOGLAM

A GEO Initiative on Global Agricultural Monitoring through the use of
earth observations

Aim: Strengthen the international community’s capacity to produce and
disseminate relevant information on agricultural production at national,
regional and global scales, through earth observations

Building on existing monitoring systems & complementary to them
Focus on ‘producer’ countries and ‘countries-at-risk’

Adopted by G-20 in 2011 under Action Plan on Food Price Volatility and
Agriculture

http://www.earthobservations.org/geoglam.php
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GEOGLAM Components

1. GLOBAL/ REGIONAL
SYSTEM OF SYSTEMS

Main producer countries, main
crops

AMIS Crop Monitor

2. NATIONAL CAPACITY
DEVELOPMENT

for agricultural monitoring
using Earth Observation

National Crop Monitors

3. MONITORING COUNTRIES
AT RISK

Food security assessment

Component led by FEWS NET
(J. Verdin) and EC JRC

Early Warning Crop Monitor
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Challenges

*Need: Timely, reliable, policy-relevant crop condition assessments
that reflect and international consensus

— highlighting potential hotspots of stress/bumper crop

Opportunity
*G-20 Policy Mandate with well defined, active user communities

*Bring international operational community to develop consensus
reports, reducing uncertainty and increasing confidence in crop
assessments, for informing agricultural policy, and food security
decisions

— Increase the use of EO based information, products to inform
decisions on food security, policy and markets

— Foster closer working relationship between the EO ag
community and the economics/policy community
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Current partners and user community

* Two operational Crop Monitor systems developed and one national system
in development with 3 unique user communities:

— Crop Monitor for the Agricultural Market Information System (AMIS)
» Focus on the main production/export countries

 Informing international markets, in support of market stability and
reduced volatility

« Over 35 international, regional and national partners
— Early Warning Crop Monitor
» Focus on countries at risk of food insecurity
« Current partners are the main agencies monitoring food security
« Expanding to include regional networks, and national sources
 Discussions with SADC, FAO GIEWS, SERVIR Hubs, MESA,
— Tanzania Crop Monitor (in development)
* Focus on subnational conditions for informing national policy
« Partners: Ministry of Agriculture (MALF)
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AMIS Crop Monitor overview

* Obijective: develop transparent, timely, crop condition
assessments in primary agricultural production areas highlighting
potential hotspots of stress/bumper crop

Reflecting an international consensus of crop conditions, building
on existing systems

Four major crops: wheat, maize, soybean, rice (9 total seasons)
Response to G-20 AMIS request

Focus: stabilizing/calming markets

End Users: AMIS Community
http://www.geoglam-crop-monitor.org



http://www.geoglam-crop-monitor.org
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GEOGLAM AMIS Crop Monitor Partners
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Early Warning Crop Monitor Current and Prospective partners
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Priority is to expand to include regional network and national
partners including ministries of agriculture
Currently missing partners to cover: North Africa, Middle East
and South America
 Working with FEWS NET and JRC to explore potential
partners who can cover these including:
« SADC, ICPAC, and AGRHYMET
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Key datasets, models, scientific, technical tools
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GEOGLAM Best Available Multi-Season Crop Masks
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GEOGLAM Best Available Multi-Season Crop Calendars

* Built upon USDA and FAO crop calendars and then refined with
iInputs from our in country partner agencies at a sub-national level
Broken down into crop stages to help identify critical periods of
development
Currently undergoing RS based validation

Maize
Prince Edward Island
Canada Temperate N
Greenup GEOGLAM:165 RS:152 A:13 days
Senescence GEOGLAM:270 RS:277 A:-7 days
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EWCM Cropland mask and crop calendars

e Current mask based on IIASA-IFPRI
Global Cropland Map and AfSIS
Probabilities of Croplands

Crop calendars covering 10 crops
Across 81 different countries

Regional and in country field
analysts assisting their development
Into multi-season and stage specific
calendars
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Examples of the available EO Data layers
Including several from NASA Applied Sciences Projects
USGS - Actual ET Anomaly USGS/CHG — CHIRPS Rainfall Anomaly USGS/CHG — CHIRPS Total Rainfall

UMD/NASA — NDVI Anomaly JRC — Temp Sum Anomaly

TU WIEN - Soil Water Index Anomaly NOAA/USDA ARS — ESI
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Crop Interfaces for Crop Condition Assessments

(i ODushbosrd Map MonthlyAsssssment Archive  Soltings Pariners  Admin  Dev Logout

6127 crop condition reports
submitted since May, 2014
More than 975 total

jl registered users
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Products: Pie Charts
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Approach

Partners submit crop condition information, data, and fill out
information on the online Crop Assessment Tool

Compile submitted information into a report and produce
discrepancy maps

Review and discuss report and discrepancies over partner telecon
Update assessment and send out for GEOGLAM review

Submit draft for AMIS review (AMIS CM) or for partner review for
the EWCM

Update if new information becomes available prior to release
Release both Crop Monitors on the first Thursday of the month

Total process is ~ 10 days
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Impacts: In the Media GEO Announces Launch of Early
Warning Crop Monitor: A New Tool to
Fight Food Insecurity

GEQ's US Co-Chair, Dr Kathryn Sullivan, Administrator of the US National Oceanic and
Atmospheric Administration (MOAA), stated, "Concerns over food and water security are rising
globally. Ensuring that agricultural industries around the world have access to the best

) ) ) ) ) 20Express Software
science, data, tools and resources is essential as we work to increase food security and
mitigate the effects of droughts and floods. The GEOGLAM Early Warning Crop Monitor rly Warning Crop Menitor, a
provides decision-makers with essential information, gathered from satellites, buoys and iring the GEO 36™ Executive
other observational tools, to be ready, responsive and resilient against extreme weather and

water events.”

Monitoring
the globe

The ARL i byw in GEOGLAM— & glohal
sgriuarad moakiceeng Retistes

i

eloped by the GEO Global Agricultural Monitoring Initiative (GEOGLAM), initiated by the G-
hgriculture Ministers, the Early Warning Crop Monitor (ECWM) provides consensus reporis

O

trop conditions in countries at risk of food insecurity in Central and South America, Africa
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Dry and brown Southern Africa will need food aid
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Social Media: Twitter

Currently have over 600
followers

We’'ve been retweeted by
FAO, GEO, FEWS NET,
CIMMYT, EO4InnovationEU,
AMIS, USAID and many,
many others

In the past 90 days, our
EWCM images have been
retweeted or “liked” 91 times

In the past 90 days, our
AMIS CM images have been
retweeted or “liked” 158
times
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Crop Monitor for AMIS

Published monthly within the Market Monitor

3 MNo36-March 2016

Crop conditions in AMIS countries (as of February 28th)

AMIS Market Monitor

Conditions;
e
-

[ pre—
[ .

zing infom AMIS crops as of ary Zith. Crop conditions over the ma g areas for wheat
sbean are based on a combs f national and regional crop analyst inputs along with earth observ ata Crops that are
in other than fovourable conditions are displayed an the map with their crop symbol.

Conditions at a glance

Wheat - In the southern hemisphere, the season has ended
with mied conditions. In the northern hemisphere, the
winter crop is still mosthy dosmant in the majority of
countries. Conditions are overall favourable at this eary stage
of the season, However, concems continue in parts of
Ukraine duwe to the poor establishment conditions in autumn,
which also led to a reduction in planted area.

Maize - In the southemn hemisphere conditions are mosthy
favourable with the exception of South Africa, where
conditions remain poor over lange parts of the country due to
the severe drought attributed to El Nfio. There are some
concemns due o lack of rain in nothern Brazil, The nohern

hemisphere is largely out of season with the exception of
India and Mexico where conditions are favourable,
Rice - Conditions remain mixed in southeast Asia in part due
to the impacts of El Nifio which is having a severe impact on
Thailand where conditions remain poor. Conditions are
generally favourable in all ather countries.

ins - Conditions in the southem hemisphere remain
favourable with ondy a few localized issues. The northem
hemisphere is cumenthy out of season.

From El Nifio to a posible La Nifa

The ongoing El Nifio peaked in late 2015 and is now in decline, with forecast models indicating that the transition
to neutral conditions will be complete by about June. Drought is expected to continue in Southeast Asia and
across northern South America, including northeast Brazil, In Southern Africa, drought impacts on crop production
are widespread and severe. This has led to the issuance of a joint statement on regional food insecurity by the
World Food Program, FEWS NET, the E Ci i and FAQ (hitp: {g

africa/alert/february-2016). In southeast Brazil and Uruguay, abundant rainfall is expected to continue. In Central
Asia, the expected above average precipitation has not materialized, and winter snow pack is now below normal.
In North America, scuthern California has likewise not received the good rains often associated with El Nifio, and
remains in the grip of drought, accompanied by hot temperatures. Northern California has fared somewhat better,
but not well enough to emerge from multi-year drought. The Great Lakes region is projected to continue to be
warmer and drier than usual through spring. No El Nifio impacts are anticipated in the main summer growing
season of the U.S, Canada, Europe, and western Russia. Thereafter, neutral conditions could persist through the
last quarter of 2016, or we could see transition to La Nifia. Odds of reverting to El Nifio are low. A review of past El
Nifio events and model projections for October-December 2016 puts the probabilities at approximately 50 percent
for La Nifia, 40 percent for neutral, and 10 percent for El Nifio.

(26 issues published)
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Soybeans

In Brazil, the crop is largely in vegetative to
reproductive stages in the southern, north and northeast
regions and is in ripening through harvesting stages in
the rest of the country. The crop is in mixed condition in
the north and northeast due to a lack of rainfall but
favourable in the rest of the country. In Argentina,
conditions remain mostly favourable but there are some
areas affected by excess moisture from this month and
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The First EWCM Bulletin
Released February 201

1 | No.i-February 2016

GEOGLAM Early Warning Crop Monitor

3 published to date

Early Wamning Crop Monitor

Crop Conditions at a glance as of January 28th

Conditions:
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Crop condition map synthesizing information for all EWCM crops. Crop conditians over the main growing areas are based on 3 combination of
national and regional crop analyst inputs along with earth observation data. Crops that are in other than favourable conditions are displayed on

the map with their crop symbol

SOUTHERN AFRICA: A severe drought driven by El Nifio is
impacting croplands across southern Africa leading to significant
reductions in planted area and to poor conditions and failed
crops across broad areas.

EAST AFRICA: Current conditions are mostly favourable,
however poor rainfall distribution and quantity affected parts of
Kenya, Somalia and Tanzania. The recently concluded Meher
harvest in Ethiopia was very poor due to the severe drought

conditions that prevailed during the main June-September rainy
season of 2015.

WEST AFRICA: Currently the majority of the region is out of
season. End of season conditions were largely favourable over
the growing regions with the exception of a few areas in Ghana,
Cameroon and Chad, which had experienced poor rainfall
distribution, towards the end of the season.

El Nifio
The E Nifia of 2015-2016 peaked in late November-sarly December, but remains strong and will only decline to neutral around June. The
growing season in South Africa has been characterized by severe drought, with many crop growing areas having their driest early season since
1981. As a consequence, maize preduction is projected to be down by 35% compared to average, and imports to the region will be required to
meet needs bath natienally and in neighbousing countries that are likewise drought stricken Drought is expected to continue in Southeast Asia

and across nerthern South America,

The GEOGLAM Early Warning Crop Monitor (EWCM):

Brings together the international, regional, and national organizations
‘menitaring erop conditions within countries at risk of food insecurity. The
focus is on developing timely consensus assessments of crop conditions,
recognizing that reaching a consensus will help to strengthen confidence
in decision making. The EWCM grew out of a successful collaborative
relationship, the AMIS Crop Monitor, which moniters the main preducing
countries (htp://www.amis-outlook.orgy). This is the first bulletin but {
future EWCM assessments will include all countries shown in bive in the
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[ Ecr—

jor for all EWEM crops. Crop conditions over the main growing areas ane based on a combination of
iong with parth cbservation data, Creps that are in other than favourable conditions are displayed on

an intense drought
st £l Nida events of the
rop has been impacted
ignificant reductions in
hditions for early crop

Seasonal forecasts
s will continue through
frica, which is ordinarily
pduction is projected to
of people will require
16-2017, notably in
que,  Lesotho,  and
Lide the region will be
ould be noted that this
15 in large parts of the

[P S—

W renomense 48 tarama

mt

— February 2016

fea: End of Season Conditions

pst Africa: End of Season Synthesis

Eady Warning Crop Monitor

[map synthesizing infomation for all EWCM crops. Crop condinons owsr the main grow
onial crop analyst nputs along with earth ctservation dita. Crops thiet are in other than laveurable conditions are displayed on

haie erop symbal
i jon is out of season and the end of season
 Largely tavounable. In West Africa and part of
(Chad, Cameroon, CAR), the start and end of
e dependent. The length of the growing period
e south where it starts in March ends in
mber and shorer in the north where it starts in
in October, The region akso inchudes a k odal
e long season starts in March and ends in July and
on starts in September and ends in November, the
ated by a brief dry season that
kes place normally in August In the ur
of the season was charscterized by poor r
rticularly in the Sahelian and Sudanian-Sahelian
lanting was delayed. However, the months of July,
premiber were generally chacacterized by average
hoe and well distributed rains except in the eastern
bhel that suffered from poor rainfall distribution
d of the season in late September and earfy
ing conditions have been favourable over the
matological zones. In the bi-modal zone, however,
season started earlier than normal and extended

through mid-September, resuling in a production shortfall,
particularly for maize

Conditions:
[T vy (D) ontereiomet
Pt TR

- [T PE—

& eyt share of ikl cvrsge

et okomwing purtrers FEWS NET, SC WP andd LMD The findings and conduasices




Project Title: Global Agriculture and Drought Monitoring NA

Lessons Learned

« Working closely with user community is critical!

— Understanding user needs- took over a year to develop jointly
the current crop monitor maps and charts working closely with
the economics/policy community

Ensure appropriate R&D informs the development of the system
Information products have to be simple!
Done is better than perfect
— Became operational first and evolve products and process as
we go
Community building

Much that the RS community can offer the policy community-
critical to build bridges, and continue to work together
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Next Steps

Still very much a work in progress..
«Continued R&D on EO based crop condition indicators

«Continue to expand partners to include regional networks and national
systems (EWCM)

*Develop/enhance best available baseline products

— Cropland and crop type masks, calendars, stats, marginal vs high
production areas

*Expand end of season products and bulletins
Inclusion of basic relevant markets information (EWCM)




Project Title: Global Agriculture and Drought Monitoring NA

Summary

» Effective & scalable mechanism for coordination of crop
assessments

 First time the international community comes together on a monthly
basis to produce joint assessments that reflect a consensus

* End user driven with strong community, high level support & a
political mandate

» Already proven to be highly valuable resource with high level support
and international interest
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Publications

Operational Monthly Publications

*GEOGLAM Crop Monitor, (lead monthly publication- 27 issues released to date). Published within the G-20
Agricultural Market Information System (AMIS) Market Monitor. (http://www.amis-outlook.org/amis-
monitoring/monthly-report/en/) (with inputs and reviewed by over 35 international and national agencies).

*G20-GEOGLAM Early Warning Crop Monitor (lead monthly publication, 3 issues to date). www.cropmonitor.org.
(With inputs and reviewed by USAID FEWS NET, UN World Food Programm, EC- JRC, ARC, Asia-RiCE).

Peer Reviewed

*B. Franch, E. F. Vermote, |. Becker-Reshef, M. Claverie, J. Huang, J. Zhang, C. Justice and J.A. Sobrino. 2015.
Improving timeliness of winter wheat production forecast in United States of America, Ukraine and China using
MODIS data and NCAR Growing Degree Day. Remote Sensing of Environment, 161: 131-148.

*Whitcraft AK, Becker-Reshef |, Killough BD, Justice CO. 2015. Meeting Earth Observation Requirements for
Global Agricultural Monitoring: An Evaluation of the Revisit Capabilities of Current and Planned Moderate
Resolution Optical Earth Observing Missions. Remote Sensing, 7(2): 1482-1503.

*Whitcraft AK, Becker-Reshef |, Justice CO. A Framework for Defining Spatially Explicit Earth Observation
Requirements for a Global Agricultural Monitoring Initiative (GEOGLAM). Remote Sensing, 7(2): 1461-1481.

*See, L., S. Fritz, L. You, N. Ramankutty, M. Herrero, C. Justice, |. Becker-Reshef, P. Thornton, K. Erb, P. Gong,
H. Tang, M. van der Velde, P. Ericksen, I. McCallum, F. Kraxner and M. Obersteiner. 2015. Improved global
cropland data as an essential ingredient for food security. Global Food Security, 4(0): 37-45

*Whitcraft, AK.; Vermote E.; Becker-Reshef, I.; Justice, C.O. 2015. Cloud cover throughout the Agricultural
Growing Season: Impacts on Passive Optical Earth Observations, Remote Sensing of Environment, 156: 438-
447.

*Whitcraft A., Becker-Reshef I., Justice C. 2014. Agricultural growing season calendars derived from MODIS
surface reflectance. International Journal of Digital Earth: 1-25.



http://www.amis-outlook.org/amis-monitoring/monthly-report/en/
http://www.amis-outlook.org/amis-monitoring/monthly-report/en/
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News, Press Releases, Official Reports

The Philippine Daily Inquirer. Despite El Nifio, global rice output may rise in 2016. April 11, 2016. http://business.inquirer.net/209375/despite-el-
nino-global-rice-output-may-rise-2016

GEO Secretariat Press Release: GEO Announces a New Tool to Fight Food Insecurity. March 18t 2016. Geneva:
(https://www.earthobservations.org/documents/pressreleases/pr_201603_crop_monitoring.pdf)

GEO Secretariat. New GEOGLAM tool predicts severe crop losses in Southern Africa. Feb 281, 2016.
https://lwww.earthobservations.org/articles_news.php?id=158
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