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Why Ag. Area information still a challenge for EO?

Mapping versus  area estimate or indicator
+ documented accuracy at aggregation level of intere st

Arable land
Croplands area (land at least planted once a year)
Crop group area

Single crop type area
Dynamic land use : inter-annual-long term change
Complex cropping Systems  (small fields, multiple cropping...)
Cloud coverage constraining optical acquisition

Focus on planted/harvestedcarea for main annual cro  ps
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Overview

SPOT 5 7 MODIS

1. State of the Practice in ag.land cover change

Operational Community
R&D Community

2. Goal for a GEO System of Systems

2015 Vision
Near Term Pratical Steps

3. Challenges to achieve this goal
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State of the Practice — Operational Community

Great expertise in ag. area assessment
focused on inter-annual change
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1. State of the Practice — Operational Community

Spatial resolution

EO 1 km - 250m 250m - 60m 60m - 10m 5m—-1m
—

g 4 !

Area Already existing Croplands /crop Sample point
arable land masks groups area interpretation
indicator for as substitute
some changing of ground
regions survey

Synthesis of current operational EO practices

=> Crop type acreage estimate from EO stratification and g round survey
delivered 2-3 months after harvest
=> regional trends analysis in already well documented countries

Crop groups (crop type in easy landscape) area indicator for some regions
20-60 m early products (1 or 2 months before harvest)
=> short-term production forecast adjustement for spec Ific regions

Several 1km-300m af&BRs Mpiebrpraskeifer@@agrawth monit  oring
=> continuing improvEREHE HOT G GIIBRITEAY et ¥Enge capabilities



1. State of the Practice — R&D Community

Spatial resolution

EO 1 km - 250m 250m - 60m 60m - 10m 5m-1m
—

4 4 U 4

Area Automation of Improvement Crop type map
global / reg. sub-nat. crop at parcel level
cropland maps groups area delineated by
using multisensor segmentation
approaches

Synthesis of current R&D practices

=> Crop type acreage estimate from EO 250 m stratification & 5 m interpretation

Crop groups (or crop type in easy landscape) area indi cator
combining 250 m and Landsat-like observation before ha rvest

Crop groups area indicator using SAR time series in clo udy areas

Global/regional 2565356 Y &P P s TE PR RPS
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1. State of the Practice — R&D Community

Global land cover / croplands product
- ESA-GLOBCOVER MERIS 300m product released in 2008

eSa

- Forthcoming MODIS 250 m crop likelihood product
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1. State of the Practice — R&D Community
Global cropping systems products
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o R&D Community
Crop area indicator from MODIS —* easy’ landscape

Percent soy cover, 2002
from MODIS time-series

Year Regression | rn2

2000 |y=1.1044x + 341 0.8059
2002 ly=1.0369x + 2314 0.7459
2003 |y=1.0826x + 1086 0.8125
2004 y=1.1251x + 1800 0.8292
2005 |y=1.007x + 554 0.9031
2006 |ly=1.0778x + 237 0.9071
2007 |[y=1.0798x + 3013 0.9057

Soy acreage, 2002
from NASS data
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R&D Community
Crop area indicator combining high and medium resolutio n

Preliminary AWIFS result using MODIS soy/corn astra  ining

GEOSS Workshop — Beijing, February 2009
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R&D Community
Crop area indicator combining high and medium resolutio n

AWIFS Zoom: lllinois
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2. Goal for a GEO System of Systems - 2015 Vision
Annual EO products for ag. land cover change information

300 — 250 m 60—-10m 5—1m
X X X

10-day time series 3 — 20 images/season 1-2 images /season
swath width of 1500 km swath width of 200 - 700 km g wath width of 10 km

automated processing standardized processing object-based prelabeling
Global coverage % Nat. ag. coverage ® |_ocal sample
croplands map grop gr. area indicator crop type
ag. area change Crop group map area estimate
(US-GP,Br,Ar: crop area indicator) (US-GP, Br, Ar: cr  op type area estimate)
Expected error : + 10-30 % Expected error: +5-15% Expected error: 5%
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2. Goal for a GEO System of Systems —Near Term Vision

Year-1 250 m Cropland Map Cropping Systems DB Areas of change
\4

. v
According Spatial resol. : 60m - 30m - 10m Sampling grid
to region  Nbr of observ.: 3 to 6 / season & targeted zones

Multiple dates acquisition plan on samples
wherever 2 to 3 useable images

L> Early crop group area indicator =>0OUTLOOK
1-2 months before harvest

Continuing multiple date acquisition plan on samples
3 to 6 useable images

For asub- Ground observation or
sample 1-5 m VHR observation

Crop/ crop group area estimate => STATISTICS

with associated accuracy
2-3 months after harvest

Updated 250 m Cropland Map=> GROWTH MONITORING

2-3 months after harvest
GEOSS Workshop — Beijing, February 2009
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2. Goal for a GEO System of Systems —Short- Term Steps

Preparation of global croplands area product (Esa GLOBCOVER, NASA MODIS product, ...)
and possible improvement thanks to Landsat mid-decadal data set
Validation of this global croplands area product based on distributed expertise

Compilation of existing global cropping systems database at sub-national level
including field size for main crops, number of growing seasons, crop calendar
(planting / growing / harvesting) and typical interannual variations (yield and areas)

GBS e o UGae EauSan DRG] -= v < J7c )

Currently in preparation for the area estimate

Experimental study on crop type discrimination over large areas with
significant atmospheric and agro-ecological gradients

Innovative use of medium resolution data to automatically train high resolution data
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3. Challenge 1 to achieve this goal

Operational capabilities  for relevant observation are very far
from nominal EO instruments specifications

Only 1km-250m EO instruments effectively provide
an operational service for multiple ag. users !

Spatial resolution  => effective IFOV
5km - 1km  1km - 250m 250m - 60m 60—-10m 5m-1m

—

hourly images daily images 1- 2images /15 days 1 - 2 images / month
Revisiting capabilities => actual availability for crop group discrimination

Optical 10-day composites 3 —6images/season 1 - 3 images/season
Microwave 5 — 20 images/season
Global coverage Regional / National Sub-nat . Local
2500 km swath 700 - 185 km swath 185 - 10 km swath
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3. Challenge 2 to achieve this goal

Development of a Community of Practices by
sharing a global cropping systems knowledge
building a global cropland validation data set

sharing/providing relevant image data set for metho ds
benchmarking / improvements

clarifying / organising the multiple stakeholders of fer in the
growing EO image provider sector, including the SAR
community

writing a source book addressing the diversity of s ituations
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Thank for your attention
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