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GEO the Group on Earth Observations

an Intergovernmental Organization with 90 Members
and 67 Partlc:lpatlng Organlzatlons
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U.S. Department of State, Washington DC. July 31, 2003
Led to the Establishment of a

Global Earth Observing System of Systems (GEOSS)




The Vision for GEOSS...

...a world where decisions and

actions are informed by
coordinated, comprehensive and
sustained Earth observations.
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In-situ Systems




To foster the use of EO GEO must:

*Improve and Coordinate Observation Systems
* Advance Broad Open Data Policies/Practices

*Enhance Capacity
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Created in 2005, to develop a coordinated and sustained Global
Earth Observation System of Systems (GEOSS) to enhance
decision making in nine Societal Benefit Areas (SBAS)

GEO today:
90 Members
67 Participating

Organizations




67 Participating Organizations

International Institute for
’ Applied Systems Analysis

[TASA

M

o Globat Maph*
Open Geospatlal Consortium, Ine.

g ’
o oy GBIF

United Nations
e
Climate thange

© S ECMWF

b * %k
* *
‘5?%’ f;EURQGEOSURVEYS
- i * 4 * 4
GLOBAL X% unitar * .@
o osphers : United Nations insttute tor Traning and Besearch cans The Geological Surveys of Europe T
Programme
CHANGE
- Qv?ﬁ
- | U G S 3¢ ] CATHALACZ® APN . oot
U A, EDUCACION ¥ POUTICAS PARA LA GENTE

Conventionon
Biological Diversity

o,

i
.-eSa

—

&

o= EUMETSAT

Glohal Deaan Observing System

N
g‘f@}g UNITED NATIONS
S22 Office for Outer Space Affairs

=
NESCO A 0@ GCOS ICIMOD
International
Association of Gk) GLOBAL CLINATE OBSERVING SYSTEN S
Geodesy Crea Laes ms..mg Syseem

EPZS

[EURCPEANPLATEOBSERVINGSYSTEM

@ J UNK‘I’ED NATIONS
—

V UNU-EHS

isprs

International Joumnal of
Geo-Information

D[VERSITQS
tisnst gy

e sy




GEO is focused on societal benefit

Agriculture is one of the GEO societal benefit areas

THE GLOBAL EARTH OBSERVATION
SYSTEM OF SYSTEMS

6 Health
@ Disasters Energy

chimate

INFORMATION
FOR THE BENEFIT
OF SOCIETY

10 year implementation plan with targets for all SBAs




The Ag CoP - Who We Are

Open Community made up of international and national agencies

concerned with agricultural monitoring including ministries of Ag, space
agencies, universities, and industry
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Context For GEOGLAM
Monthly Wheat Prlces_1960 -2011($/Metric Ton)

2008 Price hikes
Droughts:
Australia & Ukraine

2010/11 Price hikes
Drought:
Russia USA

1974/2’s price hike

Landsat 1 Launched
(1972)




ices of Corn, Soybeans and Wheat

10 year Monthly Market Pr
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Need for timely reliable production forecasts

Aggregation of Wheat Production Forecasts from Main Wheat Export Countries vs.
International Market Price: 2010, 2012

Production Forecasts 1,000 MT

101100 O Final Estim. 371.50
98200 357.00
05400 8  €==mmm———— > 2012 342.50
92500 2010 328.00
89700 ; 313.00
84000 ‘ 284.00
81100 270.00
78300 255.00
75400 241.00
72600 226.00
69700 212.00
66900 197.00
64000 183.00

— - C - -
P53958245 5553358

2010
2012

% {  Global Agricultural Monitoring




Policy Framework for GEOGLAM

G20
l FRANCE

)\ G20 Final Declaration

44. \We commit to improve market information and transparency in order
to make international markets for agricultural commodities more
effective. To that end, we launched:

The "Agricultural Market Information System” (AMIS) in Rome on
September 15, 2011, to improve information on markets ...;

The "Global Agricultural Geo-monitoring Initiative” (GEO-GLAM)
in Geneva on September 22-23, 2011. This initiative will coordinate
satellite monitoring observation systems in different regions of the
world in order to enhance crop production projections and weather
forecasting data.
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YEAR BEGINNING

(Updated: January 11, 2008
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2 initiatives to increase
information availability, quality

and transparency

AMIS
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GOAL AND SCOPE

* To strengthen the international community’s capacity to
produce and disseminate relevant information on agricultural

production at national, regional and global scales, through
reinforced use of Earth Observations.

GEOGLAM is a ‘coordination program’, aiming at:

— supporting, strengthening and articulating existing efforts
through the use of EO

— developing capacities and awareness at national and
global level

— disseminating information
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The GEOGLAM Components

1. GLOBAL/ REGIONAL 2. NATIONAL CAPACITY 3. MONITORING COUNTRIES
SYSTEM OF SYSTEMS DEVELOPMENT AT RISK

Main producer countries, main for agricultural monitoring Food security assessment
using Earth Observation

4. EO DATA COORDINATION
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GEOGLAM Monthly Crop Monitor for
AWIN

e Objective: develop consensus crop condition
and prospects assessment in primary
agricultural production areas highlighting
potential hotspots of stress/bumper crops

— inputs from international and national agencies,
based on evidence from satellite, weather,
agromet, and national expert assessments

<~ GEOGLAM

II Global Agricultural Monitoring




GEOGLAM Outlooks:
AMIS Market Monitor

GEOGLAM Prototype Global
Crop Assessment

August 1, 2013 s Market Monitor

No.11 - September 2013

www.amis-outloak.org

The Market Monitor s a product of the
Agricultural Market Infarmation System [AMIS), a

Contents

G20 initiative to provide infarmation, anaiysis and P ERE I
No.11 September2013 | 2 overs Crap Monitor NEW Mo_11-September 2013 | 3
, rice
= = e L Sateliite-Based Vegetative Growth Anamalies
O i) e Futures Market hzed Dif i npva)

B wctive Policy Development NDV1 is an indicator of photosynthesis often used for menitoring croplands. These anomaly images compare the

This is P Monitor developed for AMIS™. el tiook Mackat Felliares NDVI for August 26" 2013 to the average NDVI for the same date from 2000-2012, aver the main growing regions

crops based on regional ‘sateffite dat d i form of the four AMIS crops. Orange to red indicates less green vegetation than average, green indicates higher than

¥ exp i g i For each of the four ‘aims BOMEOLNCIEE, ., epetatin. Advinierstive unit oatine clours indeate cop growth stage: Bhe-planting W sy

crops, a paragraph i is provided, jed by @ satellite-ba: cting vegetative, Red-Vegstative to Reproductive (generally the most sansitve crop Erowth period), Purple-
map. Each map depicts crop vegetative growth anomalies from August 25th [relative to @ 12 year average), S Reproductive to Maturicy, Black-areas out of season. Nota: only AMIS countries are highlighted.

over growing regions with

Wheat: prospects are favourable in the Northern Hemisphere. Winter wheat harvest is completa and spring wheat is
in lata-maturity to harvest stages. In the US, Canada, Russia and Kazakhstan spring wheat conditions are good
though final yields wil depend on favourable weather in the coming month. Crops in the Southern Hemisphere are in
early-vegetative to reproductive stages and conditions are mostly favourable. In Australia overall conditions are
average to above-average but rainallin the next manth will be critical as there is some concern over dry condi
in parts of the country. in Argmma eonditions are good although additional moisture is needed. in Brazil frosts
over excessive watnass. In South Africa winter

wheat have improved since July, e widespread precpitation
) Maize: General conditions are good. In the US approximately half of the maize-is in good to excelient condition and
mcicban: highar i i e E curtas : in spite of dry weather and rising temperatures in August, ahumperpmdumnﬂ s expected largely due to increased
planted area. In canada, condi nthe
0, prospectsare go0d excepe I northern al, Hungary, Austria, lcuenia and Croatiawhare there i concen due to
late sowing and dry and hot conditions. In Russia, current favourable despi moisture in
the south. in China, India, Mexico and are g y good. In Brazil rop

harvest is almost complete and it is expected to be favaurable.

Rice: Growing conditions are favourable. The mansoon season in South and Southeast Asia has mair

of the region. In India, have been well distributed.
InThailand, precipitation has been widespread, though concem over localized df Mostt
etnam and ppines with some concern aver excess moisture and

fiooding. in China, good moisture conditions were maintzined in the North China Plain though there is some concern
ower flooding in the northeast and excess moisture in the southwest. Meanwhile, south of the vangtze River, dry
eanditions and above normal tamperatures raise concarn. in Japan, conditions are mostly favoursble in the south for
early developing rice.

Soybeans: Growing conditions are favourable. In the US, about half of the crop isin good to excellent condition
although prolonged dry conditions in the Midwest are raising concern. In china, conditions are favourable in the
North China Plain and in the Northeast production regions. In India, conditians are favourable but there is some:
concern over excessive moisture.

st from the follawing partners in alphabesical
onte, AFE [Card<, EAS o Wach (China), CSB/ARE (Sth Afica], ABRRES/DAFF/CSRG [Ausuillij, CONAB/INPE
GISTDA (Thailand]. EC IRC-VARS, FAD, ISRO (Incia], JAXA {1apan), ASIA RiCE, IKI (Russia], INTA [Argentina).
PAN/MOA {indonesia), Mexica (SiAR), NASA, UMD, and USDA FAS/ USDA NASS (US), Ukrsine Hydmat(gnte(/"ﬂiu-
NSAU [Ukrsine), VAST/VIMHE (Vietnam].
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States Navember 20114] when GEOGLAM was tazked to “cwordinate satelite
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GEOGLAM sxpert group, and o of . 5 by these experts

Main crop 2005 beta refease (2013). on FAQ
and uspa bazed on NASA MODIS data
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GEOGLAM Crop Assessment Interface

(& GEOGLAM

Single View (#)Dual View (_ Swipe View

Map #1 Layers

Month: September 4| 14 3 2013 ¢
Product:  NDVI Anomaly (NASA/UMD)
-0.4 NDVI Anomaly 0.4

Map #2 Layers

Month: September 4| -- # 2013 ¢

Product: Rainfall Anomaly (JRC)

<-200 mm >200
Select Crop Type

Source: IFPRI SPAM (beta version)
Wheat

Rice

Soybean

Crop Periods

Based on FAO & USDA Crop Calendars

Planting-Early Vegetative
Vegetative-Reproductive
Reproductive-Maturity
Out of Season or N/A

Crop Impact
Assessment e
Tools r

5
b

Enables comparison between relevant datasets (global, national and regional), by crop type and
accounting for crop calendars; enables crop condition labeling and commenting to reflect
national expert assessments



Translating Information Needs into Observation Requirements

Global

Spatial resolution
5km -1km  1km - 250m

hourly images  daily images
Revisiting capabiiities

EO

- Regional scale

- Sub-nat.

National Local - Parcel

250m - 20m 20m - 5m Use

2 to 3 images per 10 days 1 to 2 images per 10 days

5m-1m

1 to 2 images per month

Meteo
cond.
Global/Regipnal Nat./sub-nat. {} Area
Area croplands mask crop type area outlook
6 wks after sowing 2 months after sowing Crop type at
ﬂ @ parcel level lmple poi Area
H ierpretatlt%\ estimate
Crop riculture /  Crop specific Montii
Growth eg. state conditions bulletin
| | | Anomalies =gy
assessment \VAR. Wattiny
every 10 days Crop stgges Sub-parce Precision
Crop variables variability farming
_ Crop growth Yield
ie m model every 5 to 10 da foreci
Yield
—L.> estimation <£ Prod
- every 10 days estimate
security [ ] [ ] [+ field report & socio- economic context by analyst VU'"er::b-
repo
tArgdllmd [ ] [ ] [+ prod. quality, stocks & demand by info brokers Int market

report




Z GEOGLAM

Global Agricultural Monito ring

Cultivated Land Distribution

0 1,500 3,000 Kilometers

Fritz et al. IASA



AT WHAT LEVEL OF DETAIL(SPATIAL RESOLUTION)? & shostay

Field Size Distribution
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Fritz et al. IIASA




Day of Year
w365
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Average Start of Growing Season Date
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Whitcraft et al. UMD




5 GEOGLAM & CEOS Collaboration
T e B Reqguirements for Mon/tor/ng

Montréal, Canada m
5-6 November, 2013
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GEOGLAM & CEOS Collaboration

27t CEOS Plenary
Montréal, Canada
5-6 November, 2013

Proposed Effective observ. Growing
Proposed Core Spatial Spectral
Reqt I:IIssInns Contributing and Flu:lautlnn e Sample Type frequency Season
Potential Missions (cloud free)* Calendar
Coarse Resolution Sampling (>100m)
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Pakistan Agricultural Information System
(Collaboration between USDA, FAO, SUPARCO, CRS, & UMD)
GloballAgri Monitering - 250-meter MODISINDVI Time Series : ;S% @ .‘ ——

2800 -

LI -
9 to Jun-24

Product Type [MOD&4/MYD44 (16-day) [=] @
Image Date  [2012-Jun-098 to Jun-24[v] @

.+ Crop con

Image Type |Current Image ~] @ :
Water Mask | Standard (MOD12) = @ - Y
Crop Mask ~ [None = @

Palette Color (Ramp) [v] @

Click Type  [Polygon: Provinces[¥] @

Pakistan Polygon Options ?
Draw? Label? Zoom To

Provinces [ |Punjab

Divisions [ [ =

Districts ~ [[] = [=]

MODIS NDVI (Terra) (MODOS B-day) Graph (es) s s cougn)
g Dt [Afterrate | [ Dewioed G ‘

[ Db Gt Dt | | Dirwrkon G w81

MODIS NDVI (Terra) (MODO3 8-day) : Dera Ghazi Khan (Crops Only)

| - ! * PAKISTAN AGRICULTURE INFORMATION SYSTEM 2
" = - - ~ Buliding Provincial Capacity for Crop Estimation, Forecasting, and Reporting using Remote Sensing

EO Estimated vs. Reported Wheat Production for Punjab
Districts: 2009-2011

1400
1200 R? =0.9191
RMSE at district level = 72 (1000 MT) ~ 14% >
= RMSE at Punjab level= 48 (1000 MT) <1% * *
8 ‘i tareted training  ours
T
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t
2
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&
o DIRECT Links
@
=
|5
a
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0 200 400 600 800 1000 1200

Estimated Production (1000 MT)

27127



GROUP ON
EARTH OBSERVATIONS

Phased Approach across all components

Phased approach 2012 2013 2014 2015 2016 2017 2018

1 Foundation activities

2 New starts with | |
GEOGLAM funding

o onemate! - ]

4 Operational

Geographic expansion

Phase 1 Activities: best effort, ongoing and realigned tasks and voluntary contributions

Phase 2 Activities: GEOGLAM funded tasks and contributory projects

28 /27
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L

Examples of Phase 1 Support: Current & Potential

e US/NASA France
Global Soy Area Estimation - GEOGLAM operations/secondment of P5
Crop Outlooks to Project Coordination Office

Wheat Yield Forecasting prototype Gates Foundation
- RS Africa capacity building activities for

smallholder farmers — Tanzania
Australia
- Coordination of Rangelands component
Germany
China: - Interest in supporting GEOGLAM
— GEO Agriculture Task (MOST) Argentina (Ministry of Ag)
Canada - National capacity building initiative
— JECAM office/coordination China (MOST)
EUEP 7 - Considering support GEOGLAM
— -9 Million Euro SIGMA Project us (USDA/NASA/USG EO)

Voluntary/In-kind Contributions - Global Component Office proposal

_ KSS International Program
— JRC Workshops,, Canadian SA Workshop, visualizing the global food svstem
— Argentina Regional Workshop g g Y

RUSSIA ?

Pakistan Capacity Building
GLAM Operation w. NASA
Japan, India, Thailand, Vietham

— Asia RiCE Initiative (ADB)
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Summary

GEOGLAM has a good policy mandate - the
global food problem will not go away!

GEOGLAM has momentum in the Community
of Practice

International and national funding support
exists and is growing

National institutional participation growing
Early successes demonstrate the progress
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THANK YOU |

earthobservations.org

jsoares@geosec.org

2 GEOGLAM

Global Agricultural Monitoring



