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JECAM: The GEO Joint
Experiment for Crop Assessment
and Monitoring

a step towards an Agricultural Monitoring
System of Systems

Kananaskis, November 5, 2009

O GROUP ON
EARTH OBSERVATIONS




JECAM Session Agenda

9.00 — 9:30 Introduction

The background, objectives and template for the JECAM activities - Chris Justice /Inbal
Becker-Reshef

9:30- 10:15 Discussion of proposed sites and focus of experimen ts
A proposal for JECAM Canada — lan Jarvis
A proposal for JECAM Europe: Flevoland — Emilie Beriaux
A proposal for JECAM China - Meng Jihua
A proposal for JECAM Kazakhstan - Nadya Muratova
A proposal for JECAM Africa
A proposal for JECAM Argentina
A proposal for JECAM Brazil
Other JECAM proposals — TBD

Coffee Break

10:30 Discussion Session
Experiment Common Themes
Data
Logistics and Next Steps

11:45 Wrap Up and Action Items - Chris Justice




JECAM

A GEO Ag CoP Initiative that aims to facilitate the inter-comparison
of monitoring and modeling methods, product accuracy
assessments, data fusion and product integration, for agricultural
monitoring

This will be achieved by setting up a network of distributed regional
experiments in cropland pilot sites around the world which represent

a range of agricultural systems

Time series datasets from a variety of earth observing satellites and
In-situ data sources will be acquired for each of the sites
synthesis of the results from JECAM will enable:

— development of international standards for monitoring and reporting
protocols

— a convergence of the approaches to define best practices for different
agricultural systems

— Identify requirements for future EO systems for agricultural monitoring.




Strategic Objectives

Offer a unique opportunity for the agricultural Community
of Practice to collaborate on selected sites to compare
and share methods and products

Identify gaps and the utility of current in-orbit EO
Instruments and the effectiveness of their acquisition
capabilities, according to the different cropping systems

Help determine the requirements for improving future EO
systems for agricultural monitoring

Start to prototype a system of systems for agriculture
monitoring




Secondary Objectives

acquire intensive data stacks over well documented field
sites

provide a series of representative demonstration case
studies for microwave/optical integration

Can be used by data providers to showcase their
product capabilities

We can use this to develop regional training packages




JECAM Coordination

Program Coordination

« Establish a JECAM Project Office that will provide
linkages between the experiments and the space
agencies/data providers, as well as between the different
JECAM experiments

The Project Office will help setup the experiments,
facilitate data sharing, and coordinate data acquisition
(?) synthesize the results, and report on the program
findings

This overall coordination requires the leadership of a
research scientist who has experience in field
experiments and EO

CEOS help mobilize the participation of different space
agencies to provide data for the sites




JECAM study site coordination

 JECAM Study sites will be selected to represent a range
of cropping systems and monitoring conditions

JECAM sites will be established at already existing, well
characterized ag. experimental sites which have ongoing
field and EO data collection

each site will collect on a regular basis during the
growing season in-situ ground-survey data,
meteorological data and satellite data, building a
comprehensive data set which will be made available to
the Community of Practice in the framework of GEO




JECAM study site coordination cont.

JECAM experiment sites should coordinate the
following elements and include them in the site

proposal:

— A site team and study site manager, who will coordinate
experiment design, experiment logistics, data management and
reporting
Support for a part-time data analyst, who will also maintain the
study-site web site which will provide the experiment description
and provide a platform for data sharing, and method inter-
comparison
A travel budget to attend one JECAM coordination workshop per
year (travel assistance TBD)

A budget for site level data collection, data analysis and model
Inter-comparison workshops as needed

* Sites with limited internet can be backstopped by the JECAM
coordinator




Satellite Data

JECAM needs a commitment from data providers (GEO-partner
space agencies) to supply satellite data

Specific data acquisition needs will be determined for each
experiment, though core, common EO data for all sites will likely
iInclude (to be discussed):

— Very high spatial resolution imagery for crop area estimation, production and
crop mapping validation: 3 acquisitions over samples distributed in the site from
ALOS 2.5m sensor and Resourcesat LISS-1ll and LISS-IV sensors.

Wide swath instrument for crop mapping and crop monitoring: all possible
acquisition of IRS AWIFS and CBRS HJ-1

Coarse instrument for crop condition monitoring: daily FR MERIS
SAR instrument for crop area indicators and monitoring: all possible acquisition
using ENVISAT ASAR, ALOS PALSAR, TerraSAR-X, and RADARSAT?2
Also requested but already systematically acquired: MODIS, SPOT-
VEGETATION, LANDSAT, ALOS PALSAR 500m data

A formal invitation will most likely be needed to these and other
providers, not currently part of GEO/CEOS to participate in the

experiment to acquire multi-date data sets over the JECAM pilot
sites



JECAM Experiment Design and
Implementation Guidelines




Design Phase

Proposed Common Template for each site (open for discussion)
. Specify site team manager, team, and intended international
participants

. Clearly state core objective and specific experimental objective (i.e.
Crop area estimation using SAR and optical data ) and schedule

. Specify the type of experiment foreseen according to the following

typology:
Estimation of crop acreage for statistics purpose (specify how many
statistical units)

Mapping cultivated areas
Mapping crop types (specify how many crop types)
Monitoring crop growing conditions over the season

Estimation of biophysical variables over the season (specify the
variables: biomass, fAPAR, LA, yield,...)

Estimation of specific events (development stage, stress) during the
season

Integration of the EO-derived information into crop/agromet model

Forecasting agricultural variables from crop/agromet models using
scenarios




4. Characterize study site cropping system in terms of:
— Field size
— Cropping complexity
— Crop types
— Crop rotation
Crop calendar
Climatic conditions
Test site size
Other

5. Specify data requirements

— [Earth observations (requests to be submitted through the JECAM program office to
CEQOS %)

» Datatypes (SAR, optical etc.)

» Data spatial resolutions

» Data acquisition frequency

* Level of pre-processing (including methods)
— Insitu

» Parameters to collect

» Data collection protocols

* Frequency of in-situ data collection

e Sampling scheme

6. Define intended experimental approaches, methods and validation procedure




Implementation Phase

/. Collect and process EO and in-situ data

8. Data analysis and experiment assessment in
terms of
— Accuracy
— Timeliness (with regards to the growing season)
— Operational implementation
— Portability
— Other




Reporting Phase

9. Presentation of the results according to JECAM
standards (?) to be uploaded to site’s website

10. Inter-comparison of methods and results with other
JECAM sites

11. Synthesize JECAM experiment results to develop
cropping-system specific, best practice guidelines
according to the various JECAM experiment goals. The
best practices guidelines should include:

— Minimum EO data requirements in terms of spatial resolution,
data type, frequency of acquisition

Minimum in-situ data requirements
Data collection protocols

Data processing protocols
Modelling approach/method




Proposed Sites

JECAM Canada (2 sites) (Agriculture and Agri-food
Canada) —possibly jointly w/ US NASS

JECAM Europe (Flevoland) (AgriSAR/ESA/UCL)
JECAM China (2 sites) (IRSA/ University of Hong Kong)
JECAM Kazakhstan (Institute of Space Research)
JECAM Argentina- TBD (SAGPyA/Inta/CONAE?)

JECAM Ethiopia/Kenya- (JRC/FAO/FEWS/UCL/USDA-
FAS)

JECAM Brazil (U. Compinas/CONAB)
JECAM Ukraine (Ukraine Space Agency)
Others TBD




For Discussion

Schedule

Setting up a program Office and identifying the JECAM
project manager

ldentifying JECAM team leaders and procedure for
others to initiate a JECAM experiment

JECAM website
Workshops
Data formats

Data exchange protocols, (a proposal for a data policy
allowing free exchange of data)

Process to submit data request to CEOS
In situ data protocols




JECAM Discussion




Discussion of Experiment Common
Themes

Estimation of crop acreage for statistics purpose (specify how
many statistical units)

Mapping cultivated areas
Mapping crop types (specify how many crop types)
Monitoring crop growing conditions over the season

Estimation of biophysical variables over the season (specify the
variables: biomass, fAPAR, LAl yield,...)

Estimation of specific events (development stage, stress) during
the season

Integration of the EO-derived information into crop/agromet
model

Forecasting agricultural variables from crop/agromet models
using scenarios

Others?




o Satellite Data
— Core data sets (?)
e Optical
 Radar

— Data policies

— Data formats and exchange and processing protocols
— Process to submit data requests to CEOS & schedule

e |n Situ
— Core data to collect (?)
— Data collection protocols
— Data exchange




Satellite Data

e core, common EO data for all sites will likely

Include:

— Very high spatial resolution imagery for crop area estimation,
production and crop mapping validation: 3 acquisitions over
samples distributed in the site from ALOS 2.5m sensor and
Resourcesat LISS-1ll and LISS-IV sensors.

Wide swath instrument for crop mapping and crop monitoring: all
possible acquisition of IRS AWIFS and CBRS HJ-1

Coarse instrument for crop condition monitoring: daily FR MERIS

SAR instrument for crop area indicators and monitoring: all possible
acquisition using ENVISAT ASAR, ALOS PALSAR, TerraSAR-X,
and RADARSAT?2

e MODIS, SPOT-VEGETATION, LANDSAT, ALOS
PALSAR 500m data




Logistics

JECAM schedule

JECAM Website

ldentifying JECAM team leaders
Procedures for initiation of a JECAM
Experiment

JECAM Project Office and management
Workshops

Next Steps

Other




