GEO R Hannons oy SEaChay O )C

The GEO Global Agricultural
Monitoring (GEOGLAM) Initiative




GEOGLAM

e Launched by G-20in 2011 (French Presidency), under the Action
Plan on Food Price Volatility and Agriculture and re-affirmed in
2016

 Vision: Provision of actionable, science-driven, open, information
at sub-national to global scales, that guides policies, investments
and decisions in food security, crop productivity and agricultural
markets

—Through use of coordinated, multi-sensor, Earth Observations
{39)

—Recognizing the need for more reliable, open, transparent
information on agriculture

www.geoglam.org



GEOGLAM: an International Collaborative Initiative

Based on common interests, leveraging domestic and international
research and development activities

e Strengthening existing national and international agricultural monitoring
systems

* Foundation in user-driven operational R&D

— Emphasis on identifying information needs and transitioning research to
operations - building capacity for sustained monitoring

e The Initiative is being Implemented through Contributory Projects

* Governance Structure
— Advisory Committee (chaired by USDA and China)
— Secretariat at GEO HQ in Geneva
— Distributed implementation Team with Project Leads



GEOGLAM Terminology

e Earth Observations (EO)
— Satellite and in-situ data (e.g. from meteorological ground stations)
— Timely information products and model output
— Data > products and services > reliable Information
— Validated i.e. of known accuracy

* The GEOGLAM Community of Practice

— Data Providers, Researchers, Operational Agencies for Agricultural
Monitoring (e.g. Ministries of Agriculture, Hydromet and Ag Statistics)
and Many Others

— Providing decision support for markets and policies
* From Research to Operations
— Moving robust research methods into the operational domain
— Challenging for all countries
— Issue of capacity, resources and institutional roles and sustainability



The GEOGLAM Community

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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What does GEOGLAM Provide?

* Platform for multi-lateral and bilateral cooperation

— coordination on provision and use of Earth Observations for
agricultural monitoring

—forum for exchange of experience, tools, methods = best
practices

* R&D in support of operational systems

* Translating EO data into policy relevant information

—Bridging the gap between EO-science & the Economics / Policy
communities

* Articulating and advocating community observation
requirements and information needs to EO data providers



=GEOGLAM

-~ Global Agricultural Monitoring

@ S/—E\{ROTLI{{POOBNSERVATIONS
Free & Open Access to EO data, information, tools
Is a critical component

More access = more users Landsat Scenes Downloaded from USGS EROS
More users = better methods — sl e

Better methods + good data = /
improved quality of information 20,000,000 /
Improved quality of information o /
supports better decision making and

mitigates food insecurity. o /
data policy
5,000,000 |
Restrictive data policies are missed l/
opportunities. . % sl

2008 2009 2010 2011 2012 2013 2014

www.geoglam.org Source: USGS



http://www.geoglam.org/
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S-X Next Generation

S-3 A/B/C/D

S-X Next Generation

European Space Agency



Need for Timely Information

* Cropland Area

* Crop Calendars, Crop Rotation

* Area Planted

* Crop Type (within season)

e Crop Condition (within season)

* Crop Yield Estimates (within season)

* Crop Production Assessments (within season)

e Agricultural Land Use Change

— Intensification, Increase or loss of agricultural land, Changing
cropping systems, Abandonment



GEOGLAM Crop Monitor for AMIS

Partnering with the Agricultural Market Information System

Objective: transparent, timely, crop condition assessments in primary
agricultural production areas

Reflecting an international consensus, building on existing systems

4 Crops: Wheat, maize, soybean, rice

Focus: main production/export countries (G20)

www.geoglam-cropmonitor.org




(
M Product Updates: AMIS-GEOGLAM Crop Calendar

AMIS omation system

AMIS - GEOGLAM Crop Calendar

Selected leading poducers
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AMIS mationsystem

Output Crop Condition Maps Covering AMIS Crops
Conditions as of September 28t 2016
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Qulck and easy to mterpret crop condltlons
oriented for econ and policy communities
Conditions:
-Exceptional
-Favourable
Watch / :
I Poor Countries: Drivers:

Out-of-S AMIS Countries
e = HEHE 3
A .

. Non-AMI ri
-No Rata on-AMIS Countries Dry Hot Cool  Extreme Event Delayed-Onset

Crops that are in other than favorable conditions are displayed on the map with their crop symbol & driver.




Operational Monthly Bulletin Since 2013
Published in the AMIS Market Monitor
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Successful collaboration between two G20 initiatives
Bridging the gap between the EO and Econ communities
First time the international community comes together to
produce operational assessments




Gave Rise to the GEOGLAM
Early Warning Crop Monitor

Focused on countries most vulnerable to food insecurity

Africa: Synthesis e i ¥ & GEOGLAM

Crop Conditions in May 2016 showing
devastating effects of southern Africa
drought that left millions in need of
* humanitarian assistance
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GEOGLAM Early Warning Crop Monitor
onthly Reporting Since February 2016

CROP MONITOR FOR
EARLY WARNING

NO.9

October 2016

The Early Warning Crop Monitor brings together
international, regional, and national organizations
monitoring crop 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 Early
Warning Crop Monitor grew out of a successful
collaborative relationship, the AMIS Crop Monitor
(www.amis-outlook.org/), which monitors the main
producing countries.
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GEOGLAM E Warning Crop

Crop Condition

based on best available inforn|

Africa & Yemen: Synthesi:

Conditions:

[
Countrias:

Mot

" ” oy
are based on a combination of inputs including remtely sensed data groun

EAST AFRICA: In Sudan, Eritrea and Ethiopia current conditions
are mostly favourable owing to good rains though cencern
remains over South Sudan and Yemen dus to confinuing
confiict affecting crop production. End of season prospects are
mostly favourable for countries with bi-modal growing ssasons
with the exception of eastern Kenya, northeastemn Tanzania,
southern Somalia, and Uganda where dry conditions early in
the season significantly affected production.

WEST AFRICA: Overall conditions are favourable across the
region and harvest is underway in the horth for main season
crops.

Borderline Neutral La Nifia Conditians

Bordeiine neutral- La Nifia conditions are expected 1o prevai in the
followed by transition to a neutral state (neither & Nifo nor La Nifo
pattem of imp 4
Abcn,scuthest i, svtheasem Cing, cheastam St Ao
favoured for southem Afrca, Southeast Asia. Australa, and northern|

The Early Warning Erop Moni
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No.9 — October 2016

East Africa and Yemen

East Africa & Yeman: Active Craps Synthesis
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End of Long Rains Season Conditions:
Overall end of s=ason prospects for the lang
rainy season are mostly favourable in
region, however poor conditions and crop
failures were experienced in parts of Kenya,
Semalia and Uganda. In Kenya, end of
season conditions for the long rainy season
are overall favourable despite crop failure in
the North, East and Coastal regions due to
etences ory condiions Harvest is
underway in Western and Rifc Valley regions
the main producion regions
favoursble  praspects

producion is expecied 1@ be <\Qmﬁ=im\t
down as the season draws 10 a dlose. due 1o
dry conditions affecting main season maize
and sorghum. In Tanzania, end of
ondiionsar ovral Favurablefor al rops
with average to above average production in
both unimodal and bimodal regions
exespting the northeast highiands where
production was poor due to drought and
delayed onset rains affecting production. At
the national level 11 regions_produced
surplus, 12 regions were self-sufficient, and
only two regions evidenced defic In
Somalia, end of season conditions were mixed with poor canditions in higt
affecting sorghum and favourable conditions in low preduction northem
seas0n erops are variable with pocr conditions in narther ragions from rai
InRwanda, end of season conditions are poor due to dry weather.

East Africa: Endl of Lang Rains

The Earfy Warning crop Monitar fsa p
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West Afric

West Africa:Synthesis

Conditions

Crap condition map synthesiing ifor
including remotelysened data, ground.
the eheir arid

Crop conditions across West Afric
undenway for main season crops. a
Staple food prices are seasonally hi
commenced across most West Afrd]
staple food prices and improving oy
mid-2016. This depreciation has af
products, and reducing imports fro

No. 9 - October 2016

Southeast Asia:

‘Southeast Asis

oom
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Crap condtion map synthesiing informaticn for ice o of|
inputs,incusfing rermotely sensed data,ground atservation

No. 9 - October 2016

Central America & Caribbean

Early Warning Crop Monitor

Contral America & the Caribbasn: Synthasis

cm_D condition September 28°

ra Season Conditions:
The prostrera season planting is underway
acioss the region and conditions are
favoursble owing 1o recent which
providad good soil moisture conditions. In
Honduras the prostrera season planting
began in Sepiember and condtions are
fawourable  with good rains  and
temperatures. In Bl Salvador. Conditons

bringing excess rain to all regions and
causing some concemn in the South for newly

sowed bean crops  and  potential

waterlogging. In Cuba, current conditions

are favoursble but may change due to

& JF o8 | wacking of Hunicane Mauhew. In Hait,

second season crops are poor dus to dry
" d

the main

o combination of ioputs incluing remotely sensed dota, ground 4 Huriicane Matthew. Prodution areas are

owing areas
seniors flkd epoes st ovd et epers Coodn

In Southeast Asia, conditions are mosdy favourabl
acriss much of the region and unseasonable pred
dry season rice in indonesia. In Thailand, the w
received sufficient rainfall. however conditions a
delayed start of the season and flash fiaoding in the|
regions. In Indonesia, conditions are favourable for
plamed area has increased by ten percent owi
precipitation aributed to La Nina. In Vietnam, c
favourable. In North Vietnam seeding of wet
complete and conditions are under watch due 1o
whieh brought heavy rains and fioods that impaced
In South Vietnam, summer-sutumn rice harvest by
close 1o average. In the Philipgines, condicions a1
owing to good rains from the southwest monsoon|
oytem affecing the whale country. Wet sesson
Augustisin are fav

End of Primera Season Conditior

In Cantral America, the primera season i now
wrapping up and conditions are generally
favorable across Honduras, Bl Salvador,
Guatemala. and Nicaragua. Conditions
recovarad fallowing Sarfier oncems in both
Guatemala and Bl Savador due to dry
conditions, effects of which were felt mainly
by subsistence agriculturalists with Fesulting
losses. Overall crop production is expected to
be close to average.

rainfall due to El Nino effects early in the growing s
s eoncern due to heavy rains causing localized fioo
in young panicle forming stage and lowland rice is
Cambodia, overall conditions for wet season 1
however, there is concern due to dry conditions aff
rice cumently under harvest. Planting of wet 523
completion while early wes season rice s in mau
el avarage due 10 ryness g eary rom
main season Rice. However in the kriwaddy Delta
second consecuiive year. Democratic People’s R
where extreme flooding events from Tropical cyclg
from harvest

at are other than reportzd a5 flooded and famers are waiting
for the water to drain to assess the damage
o crops.

- End of Primerla Season Conditiens

Crop condition map syntbesizing information as of September 26°. Crop canditions over the

mbincton o ipus ichdg emueey srad det,

than favourable are labeied on the map with their drive.
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GROUP ON
EARTH OBSERVATIONS

Tanzania Example

1
;.iﬁ-,. 5 iy 4. . THEUNITED REPUBLIC OF TANZANIA
LENN  MINISTRY OF AGRICULIURE FOOD AND COOPERATIVES

Kilimp House |, Temeke, P.0. Box 9192, DAR ES SALAAM
‘Telephone: £255 -022-2862064, Fax: +255 - 022-2862077, E-mail: psktldimo otz

FOOD SECURITY BULLETIN

griculty

Crop Conditions in Tanzania (as of 30th May 2015)
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Initiation of National Crop Monitors
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in other than favorable conditions are displayed on the map with their drivers

This crop condition map synthesizes information for all crops as of 30th May 2015. Crop conditions aver the
main growing areas are based on a combination of national and regional crop analyst inputs along with
remote sensing data and rainfall data provided by the Tanzania Meteorological Department. Areas that are

NATIONAL HIGHLIGHTS Contents
| The maize crop growing arcas of the southern highlands | NATIONAL HIGHLIGHTS

| conditions are fair to favorable with the exception of Mbeya NDVI SUTITIATYicorerenrsenrememesseens 3

o .
Drivers: # " where conditions are poor. The region cxpericnced a delayed AQro-MetET0l0gical OUHOOK: cmrrmrrereneen
. start to the rainy season. which has created early season National Food availability Stuationmemu.?

g ;f»v | maisture deficits in many areas. Highlights By Major Fo0d CrOp.mer-3
uSs Maize:. 3

\ Poor conditions persist in Tabora, Lindi and parts of Mwanza, Rice: 3

Wet Dry Hot Cool Prr Geita, Arusha, Kilimanjaro and Dodoma. There have been Cassava: 3

reports of pests and diseases in Simiyu, Dodoma, Lindi, Mara Beans:

e @ “, ;M‘
Nk y - and Mbeya. The common crop pest is the Larger Grain Borer F0Od Prices by FegioN:ummmmmmmmme 4
a Conditions: (Dumuzi) affecting maize crops in all the districts of Simiya i T —

region, The Common pest and disease in Mara region are Maize

4

Floods Wind Disease  Pests -Exceptional - Poor ( ;ﬂ'm’“ [MLND),Cassava Mosaic Virus and CassavaBrown | oo oo o
Seasonal rains have begun to intensify in the last two dekads, ARUSHA 5
’c‘ o -Favourable - Out-of-Season I the effcts early season rinfall defcts are il evident.
. ‘ flﬂ" Watch - No Dat April is the peak month for the long—rain season and given a
atc o Data Jtive two-— week forecast e
Extreme Event Delayed Socio-Political posiiive two some relielis xpected
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Global Agricultural Monitoring
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Canada: Earth Observation Working for Agriculture

Vision: To understand the state of Canadian agricultural
production from pre-planting conditions through to post harvest
conditions.

Decades of earth observation research has led to the development of
innovative agricultural monitoring capabilities that are, or close to being
operational:

/o Crop type, area and condition.

/o Snow cover, Soil moisture, Excessive wetness, Drought.
‘/o Climate and weather related impacts on production.
‘/o Crop yield forecasting.

‘/6 Harvest progress monitoring.

\/o Soil management (tillage, crop residue).

‘/o Biomass production.

\/o Crop damage, disease and pests.

‘/o Soil health.

Operational

In Development

|
Planned

AN NN




Current Operational Systems: Canada

Annual Crop Inventory

o Based on RADARSAT-2 and optical imagery.

o Maps every farm field in Canada at 2 80%
accuracy.

o Consistently one of the top data sets
downloaded from data.gc.ca.

o Used for programs and policy and a broad

range of OGD, Provincial and sector uses...
(eg. Next slide)

2014 Crop Inventor

inventory,
Winnipeg
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Rice monitoring using Sentinel-1A data
Monitoring of Winter-Spring rice

04-04-2013 et 100 km x 70 km, 20 m resolution

Tﬁap MuQi. ™ =

The Mekong Delta, Vietna
300 km x 300 km
20 m resolution

Rice: early stage
Rice: tillering stage
Rice: reproductive stage

—

I

e —
\& esa [ Rice: maturity stage

/

[

B

CESBIO

V.A.S. T
2 “Asna RiCE

Non rice (forest, other LULC)
Water (ocean, river, aquaculture)
Land outside the Vietnam Mekong delta

innovators
georice

Estimation and Monitoring
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National Level Crop Area Estimation (USA)

Soy Example Using Multi- Resolution Data

and

CDL soybean area (ha)

_

A Sample based approach
70 sample blocks, in 3 strata, to estimate in season

soybean cultivated area

| High soybean stratum
Medium soybean stratum

-
a Low soybean stratum

Very low soybean stratum

Hansen et al. 2014



National Level Prototyping: Ukraine

* Winter wheat yield/production
forecasting (1.5-2 months in
advance of harvest)

* Early season winter crop
mapping

e Early season winter crop area
estimates

12,000 = wofficial statistics
11000~ msatelite

g jzzz Mean relative error ~3.4%

2013 2014 2015 2016

250m Map of
Winter crops for 2016

Winter Wheat

Production, x1000 ton
100 900 1800

Skakun, Franch et al.
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O New Sentmel 2- -based Products T
(e esa’
aligned with. the GEOGLAM'core products .~ \&

DYNAMIC CROPLAND MASK Bina ry map

identifying annually
cultivated land at 10m

Monthly cloud free
updated every month

surface reflectance
composite at 10-20m
hmwmg Season

CLOUD FREE SURFACE {monthly updates) CULTIVATED CROP TYPE MAP
REFLECTANCE COMPOSITES Growing season

{first half and end of the season)

Open source toolbox
Capacity building and training

VEGETATION STATUS :

ot st Crop type map at 10m
- for the main regional

crops including
irrigated/rainfed
discrimination

GroWINgG S€A50N m—————
(monthly updates)

Vegetation status map
at 20m delivered every
10 days (NDVI, LAI, pheno index)

T
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s
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Defourny et al


http://www.jecam.org/
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EARTH OBSERVATIONS

Research Foci at the Joint Experiment for Crop
Assessment and Monitoring (JECAM) Sites
(JECAM co leads: lan Jarvis (Canada), Pierre Defourny (Belgium))

Yield Estimation modeling i

Developing and Comparing i g =7 ¥ Rl g Sy
Methods for: Y el V-
+ Crop Type mapping I S

+ Crop Condition monitoring ‘ e ==

Google

Soil Moisture estimation
Residue and Tillage monitoring etc.

EC SIGMA Project, Sentinel 2 Agri are strengthening the
JECAM field data collection and validation protocols and
intercomparisons JECAM.org
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European
Comm\s ion

SIGMA: Stimulating Innovation for Global Monitoring
of Agriculture and its Impact on the Environment

EC FP-7 Project
Consortium lead by VITO (Belgium)

— Partners in EC, Ukraine, Russia, China, Ethiopia,
Kenya, Niger, Argentina, USA

Mann-Kendal Trend Detection

Based on Yearly NDVI ['83-'12]

NOAA-AVHRR GIMMS

SIEMA |

Contributing to Developing Standards
and Best practices
— Cross site experiments
* Land cover mapping
* Yield estimations
* Agricultural Trend Analysis

Capacity Needs Assessment-> selection of Priority
countries

Environmental Impact Assessment of Agricultural
land use change

_hmon, an fleld dat#‘coIIec
: l\a é&t\,’}‘

his doaument is the first version of the JECAM Guidelines for field data cllection. It has been prepared based
bn 24 JECAM site reports for 2013, and the discussions from several working sessions in the framework of
Hifferent international on-going efforts, including the ESA Sen2Agri and FP7-SIGMA projects which supports this

ork. The JECAM partners also provided feedback and suggestions during the JECAM science meeting (21-23
uly 2014, Ottawa). This is a living document and will be revised and updated as required.



This Workshop

Update on GEOGLAM Activities in Ukraine with a focus on new ESA
Sentinel 2 Agri products and services (Monday pm)

GEO UA Meeting (Tuesday)
— Activity Updates, R and D presentations, discussion

GEOGLAM JECAM Network Meeting (Tues/Wed am)
— Network updates

— Revisit CEOS Observation Requirements

— New methods intercomparison initiatives

— Shared validation data

EC SIGMA Project Meeting (Wednesday pm/Thursday)

— Project updates
— Work Package results and accomplishments

EC SIGMA Training (Friday)
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