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Monitoring through the use of earth observations
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e 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

e Building on existing monitoring systems

.= ¢ Focus on producer countries and ‘countries-at-risk’
-
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EARTH OBSERVATIONS

GEOGLAM Community of Practice

Open Community made up of 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:
400.00 Australia & Ukraine

2010/11 Price hikes

350.00 Drought:
Russia USA

"‘ 1971/2’s price hike

300.00 s._'N
E=as 1996 price hike
250.00 < it
Landsat 1 Launched

200.00 (1972)
150.00

100.00




€ GROUP ON GEOGLA[\/I i
EARTH OBSERVATIONS Z | Global Agrs |

The G20 Agriculture Mandate (2011)
G20 Final Declaration — Cannes, November 2011

. 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:

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

e - The "Global Agricultural Geo-monitoring Initiative" (GEOGLAM) 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.

Two initiatives to increase information availability, quality and transparency :
GEOGLAM : improve information on supply

~ GEOGLAM

AMIS : improve information on markets W eeusosial o
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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
crops using Earth Observation

4. EO DATA COORDINATION
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GEOGLAM Component #1
Global and Regional Agricultural Monitoring

Focus on major export and producer
countries




GEOGLAM Crop Monitor

* Response to AMIS request
 End Users: AMIS (Economists & Policy)

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

e Reflecting an international consensus of crop
conditions

e http://www.geoglam-crop-monitor.org

Coordinated by UMD, Center for Global Agricultural Monitoring Research
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Global Agricultural Monitoring
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GEOGLAM Crop Monitor Partners

>30 partners & growing

Country

Organization/ Agency

Country

Organization/ Agency

Argentina

INTA

Japan

JAXA

Asan Rice Countries

AFS SASEAN +3

M exico

SAP

Asian Rice Countries

AsaRICE

Russia

IKI

Australia

ABARES

South Africa

ARC

Austraia

CS RO

South Africa

GeoTerralmage

Brazil

CONAB

South Africa

SANSA

Brazil

INPE

Thailand

GISTDA

Canada

AAFC

Thailand

OAE

China

CAS

Ukraine

NASU-NSAU

EU

EC RC MARS

Ukraine

UHMC

India

|SRO

Uruguay

MGAP

Indonesia

LAPAN

USA

NASA

Indonesia

MOA

USA

UMD

International

CIMMYT

USA

USDA (FAS NASS

I nternational

FAO

USA

USGS- FEWSNET

International

IRRI

VAST

I nternational

| FPRI

VIMHE-MARD

International

TU WIEN




Crop Interface for Crop Condition Assessments

Logout Dashboard Map Monthly Assessment

= N
Overlay #1 p

NDVI Anomaly 18th (NASA/UMD)
Opacity: 100%

o

Overlay #2

Temperalur_e Sum Anomaly (NOAA/UMD)
Opacity: 100%

-150

LT

NDWI Anomaly

Crop Mask

Maize [

Soybean |
Rice [

Crop Calendar & Monitoring

Month
1st 15th

Season Spring Wheat v

Condition & Trend

ndition | Exceptional ¥

Trend | Stable

Provenances

International Sources ¥

Observed Date 05/07/2014

Archive Settings v

Overlay #2

Kinghasa

Luenel

Drivers & Impacts
Wet ® | Minor Positive
Dry

Hot

Cold

Exireme Event

@

Overlay #1

Crop Stage

| Planting-Early Vegetative
[: Vegetative-Reproductive
Ripening Through Harvest

[] Out of Season or N/A

Assessment

- Exceptional
[ Favorable

Jakata

Esri, HERE, DeLorme, Mapmyindia, © OpenStreetMap contributors, and ...

Comments

Slightly higher than average rainfall should
result in increased crop yield

Version 3.0

Imagery with

Labels

Topographic

“Terrain with
Labels

" Light Gray
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urrent EO Data

Agricultural Stress Index [ASI)
% of cropland area affected by drought
per GAUL 2 region

RAINFALL

Cumulated values

from : 01 September 2013

koS to  :10 September 2013
84, Geographic LatiLon

Deviation:

Year of interest - LTA — == TEMPERATURE SUM

% from : 01 September 2013
to : 10 September 2013
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Legend 20055 - Deviation
-150/7-75
Crop NDVI Anomaly : i Year of interest - LTA

RO D EER Rt Base temperature: 0
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s green Average More green

Uttar Pradesh - Rice_pS

than avg t )12 osr Uttar Pradesh. India
/ .a. Rice

Unit: Degree days (Ce

03
02

o1 Very early start of season, rapid NDVI increase due to
early monsoon, still early in season

100 150




Exploring Partner Datasets for Integration into

Crop Monitor Interface

Evaporative Stress Index (NOAA/USDA)

g
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SMOS Surface M0|sture Anomaly

Bolten et al. ﬁf“ ,,-

Soil Water Index (TUV)

Legend

- ET Anomaly (USGS/FEWS NET)
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Best Available Multi-Season Crop Type Masks & Crop Calendars
Development Ongoing

Winter Wheat |
B \Winter & Spring Wheat Maize 1 & Maize 2

Based on GEOGLAM partner crop type masks- to be released in 2015



Synthesis Maps Covering All AMIS Crops

Crop Conditions as of February 28, 2015
V1. with Crop Type
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Quick and easy to interpret crop conditions
for a policy, markets oriented community

Conditions: ) - “w
-Exceptional ?_ @

Favourable

Watch . 1
I Poor iy Crops:

o bt.
- Out-of-Season :I AMIS Countries E m \é)—”‘ \i
| g 1Y (& GEOGLAM

Non-AMIS Countries
-NO Data - Maize  Wheat  Soybean Rice €

Crop condition 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)
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Operational Since September 2013

| Abs |

Crop Conditions in AMIS countries [as of April 28th]
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Achievements

First time the international community comes together to
produce operational crop condition assessments that reflect
an international consensus

* High level of engagement from partners

e Strong support from multiple govts/user community

e Bridging between econ & EO communities
End user driven- critical to understand needs
Develop awareness & demand for EO based information
Operational community guiding the research agenda
Producing best available baseline datasets
Quoted in blogs, media and FAO press releases
Interest from early warning community
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Interest from Early Warning Community:

FEWS NET Prototype of Early Warning Crop Monitor

Conditions:

- Exceptional
F

Poor

| lOut-of-Season

-No Data

Countries:

I:J FEWS NET Countries

NON-FEWS NET Countries

Crops:

' ‘ 1 Cw | ‘
Maiz

ize.  Sorghum  Millet Small Grains

Synthesis Condition Map

& & ctosiav

Developed prototype with
FEWS-NET

Will hold a meeting at FAO in
May to discuss international
implementation

.......

.....

Algier
.......

.......
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User Evaluation & Visibility

Feature Article in FAO Food Outlook (May 2014)

Food Outlook

BIARNLAL EM

The GEOGLAM Crop Monitor
International Coordination to Strengthen Global Crop Mondtoring in
Support of AMIS

GEDGLAM & the Group om
Earth OEdarvations Global
Agricultural Monitaring
Initistive adopted by

e G0 I 2011, v
developsnd i rESponss 1o tha
growing call for improwed

GEDGLAM B working to
srengthen capacity to produce
arl dis@mina e nelavam,

tirmeely grsd soourate forecarts of
agricuttaral production at naticnal,

regional and global scales theough
1 i of Earth obaenntiom.
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ABOUT MONTHLY REPORTS ASSESSMENT TOOL PARTNERS COORDINATION TEAM CONTACT Us

www.geoglam-crop-monitor.org

Crop Monitor Partners

May Maps and Charts

NLh e

. Synthesis Maps Wheat

Synthesis Maps:

CIORRTOADE Assessimant UMD Coordination & Development Team

Coordinators: Interface Design & Development Team:

¢

[Wontn  |Crop Manitor Reports |Maps and Charts

GEOGLAM Ini

Framework: (.
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GEOGLAM Component #4
EO Data Coordination




Developing the EO Data Requirements for GEOGLAM:

Through a CEOS GEOGLAI\/I Ad Hoc Worklng Group
’FLE ET‘IE{ S ‘ o | o | e |r -

m Goals of the EO Data Coordlntlon
Component:

agricultural monitoring
Coordinated international satellite
acquisition over agricultural areas
during the growing season
; Promote near-real time data
- availability
Standardized processing of data,
facilitating data interoperability .
« 5. Easy data access for operational users §
6. Facilitating baseline dataset
development and testing of new data |
streams (with JECAM) :
f;% 7. Continuity of critical data and

. products

Recognition that cropping systems are inherently diverse which dictates the
monitoring observations and methods
No one system can meet ag monltorlng needs

1. Articulated data requirements for .
l y D,
v




2012-Present: Baseline Dataset Development

"Best Available” Cropland Mask
> % Probability of Cropland

Start of Season

These + cloud cover = spatially explicit EO
requirements for GEOGLAM

In Progress/Upcoming:

- Crop specific calendars;

- Crop type masks;

- Arable land;

- Cropping systems;

- Rangeland extent/distribution;

- Ag Met data (soil moisture, PAR, LST...); etc.




Can we meet the requirements
With Current/planned miSSionS? Months without Requirements Met (Consider SAR)

— — -

Best Case Scenario
FPC >=70%

(; 3 Worst Case Scenario
) FPC >=95%

o~

Number of Months
' N |
QN 0w

Revisit Capabilities Revisit Frequency Required
of the 7 Hypothetical Constellations For Reasonably (70%; 95%) Clear View

Whitcraft et al., 2015
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Summary

e NASA Applied Sciences program supporting two core initiatives under
GEOGLAM initiative

— Working closely with the USDA led US GEOGLAM office

 Developed operational international crop assessments, bridging
between the EO and Economics communities

e Developed a set of baseline datasets with ongoing improvement

e CEOS endorsed GEOGLAM Implementation

— Developed close working relationship with Space Agencies which
are stepping up for planned acquisition

— Developed EO data requirements assessments

— Piloting data services prototypes for cloud based computing and
distribution of large datasets (NASA Langely )

 Engaged national governments in developing capacity for incorporating
EO into their crop projections system (Argentina, Brazil, Tanzania,
Mexico, Pakistan)

e GEOGLAM- AgMIP Workshop (next week)
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