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GEOGLAM'’s Growing Policy Mandate(s)

GEOGLAM and the G20

* The G20 has expanded their original focus
beyond markets to additionally include

* “food security”

e Supporting “coordinated policy responses”

Strengthening linkages to:

National & Global policy frameworks, including:
UN 2030 Agenda for Sustainable Development (SDGs)
Sendai Framework for Disaster Risk Reduction
UNFCCC — Paris Climate Accords
UN Land Degradation Neutrality
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And so the program has expanded

GEOGLAM has always had EO data
coordination as a core cross-cutting activity
that enables all other work

ECEOGLAM

GLOBAL AGRICULTURAL MONITORING

Earth Observation Data Coordination (Essential Agricultural Variables & CEOS Coordination)

nowledge Management — Research and Developmen

Capacity Development (Best Practices and Regional Network Coordination)

ICT Infrastructure (Cloud, Cube, Analytical Tools)
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GEOGLAM Earth Observation Data Requirements Table (2019)

Spatial Res | 100 - 1000 m | 50-500 m 5-25 km 30-100m 10-30m 10-30m 10-30m 10-30m 5-10m 5-10m <5m < 5m <3m <30m
. VIS NIR + SAR VIS NIR + SAR
Sgearal optical optical m?:rza\:ve thermal | Red Edge + igﬁz‘;‘t‘ii'n cori/r\;ce Multifrequen | Red Edge + igﬁz‘;:f)'n VISNR | VISNR | VISNR |Multifrequen
ands swr [P cy swr | cy
Cloud Free 25 2t07 Syear@in | 4105 era| 1102
Obs Twice daily - per Daily o/ per Weekly |2-4 per week |2-4 per week [ Weekly Weekly |2-4 per week| + 1 out of 0 < per 0 < per Weekly
week week years month
Frequency season)
Cropland
Cropland Refined Cropland
E: tent of Obs | Wall-to-Wall Cropland Wall-to-Wall Cropland Cropland Cropland Cropland Cropland Cropland extent extent every Cropland Sample of B
extent extent Extent extent extent extent Extent (cloudy & extent -
. 3 years All Fields (cloudy)
Within Season Cro
P Monthly X X X X X X S S S
Mask
Within Season Cro
Pl Monthly X X X X X X X MS s S
Type Mask
(o] T Ar .
rop (Type) Area | i season ML ML ML MIL X X wS X
Indicator
Crop Condition
p fonditi Weekly X X X X X X
Indicators
Current Crop
Phenology & Ag Weekly L X X X X X WS X
Core Information Practices
Products and Biomass, LA, fAPAR,
Essential Agricultural | fCover, NDVI, Height 2el g L L X s s 2 X 2 s X
Variables for Within Season Yield
GEOGLAM Forecast Monthly L L = = = X = = .
End of Season Yield | ;. ¢ 54 a50n L L X X X X X X X
Estimation
Soil Moisture Daily X X X X X X X
ET, Water Use, Water .
Productivity LST Daily X X X X X X X X
Usual Crop Calendars| Every 5 years L L X X X X
Field delineation Every 3 years L L L L S M/S WS
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«  When looking across the GEOGLAM
program, we discovered inconsistent
definitions of what our priority variables
were

- Requirements Table listed general
variables with update frequency

- Provided spatial, spectral, temporal, extent
requirements

- Lacking product information or
prioritization

Lacking info that tied them to policy, use,
or application

- And how they related to, fed into, or were
derived from one another

& GEDOGLAM
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EAV'S

Req Table

Research Agenda

Ag land coverfuse

as supporting ECV

X

Ag land cover/use change

X

Within Season Crop Mask

asag land cover

Within Season Crop Type Mask

X

Crop [Type) Area Indicator

X

Crop Condition Indicators

X

Current Crop Phenology

= O |E = = =

Eod o= | = =

Ag Practices

as crop cycles, crop rotation, fallow
mapping, tillage mapping

Biomass

LAl

fAPAR

fCover

NDVI

o = = =

Height

Within Season Yield Forecast

X

End of Season Yield Estimation

X

Soil Moisture

supporting

ET

supporting

Water Use

Water Productivity

LST

supporting

Usual Crop Calendars

supporting

Field delineation

X

o= | = o= | = o= | = o= | = o= | = =

drought risk

drought impact

irrigated area

Nitrogen content ast

= = |= |=

pasture mapping

X

rangeland productivity & quality

as rangeland and pasture
condition assessment

crop disease
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* Policy /decision support drive the data

For a complex policy and operations environment,
we need an integrator

/ . e GEOGLAM provides a bridge to
Decisions Driving Needs
\ Data Feeding Decisions connect Earth observations to impact

(two-way connection)

— Variable specification

* Feedback to space agencies

requirements — Product generation

— Space agencies need traceability to « Standard products

justify missions & science teams )
I 7 — Methods improvement

* Data needs to be transformed in order *  Cal/val, in situ data
to be useful to policy — Capacity Development
— We need to reduce complexity * Operational transition

@G20_GEOGLAM
www.geoglam.org



EAVs as Integrators

Information produced by the GEOGLAM
community can help support a multitude of
policy targets

Building upon other EVs allows inter-policy
relevance

. Policy targets require information integrated across

multiple science communities
. “once the geospatial data are created, they can

be used many times to support a multiplicity of
applications” — UN

It also integrates the data-to-decisions cycle =2

EGCEDGLAM
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Policy & Programs

Sustained
Decisions

Informed, Timely

GEOGLAM'’s GEOGLAM Agricultural Indicators
End Users Land Use & Productivity
p.
p
GEOGLAM & Essential Agricultural Variables
GEOGLAM User for GEOGLAM
Interface Intersection with other EVs

iy
Decisions Driving Need's
Data Feeding Decisions

CEOS & Constituent
Space Agencies

Data and Observations

Analysis Ready Data (ARD)
LO-L3 Row and Pre-Processed Data
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GEOGLAM'’s Essential Agricultural Variables

Co-leads: Whitcraft (UMD /NASA Harvest) & Gilliams (VITO)

O

Essential: key ‘building blocks’ to produce
relevant and timely information products

Agriculture: related to agricultural
productivity and land use

Variables: they can be measured or
inferred, and change over space and time

For GEOGLAM:

* Using satellite Earth observations

* Meeting our policy mandates

Not intended for farm-level decision support —
although methods developed are often
transferable

r.' ¥ &
'l ." £

First Meeting of the GEOGLAM EAV Working Group
23-24 October 2019 | UCL




EAVs: A Process Original Timeline

est. Nov 2019

~
17-9% Eeb * GEOGLAM session at GEO Data Providers meeting in Beijing with idea to show EAVs to space agency representatives
2020 J
~
+ Draft definitions and specifications for all EAVs (i.e. completed tables)
*Before CEOS SIT (24-26 Mar 2019) - Co-chairs + co-leads call on EAV + CEOS interactions
*Mapping of dependencies to aid with prioritization )
~
* Presentation of draft EAVs priority variables to CEOS SIT
*Begin process of ID'ing priority variables for collaboration with CEOS Land Product Validation Group for developing cal/val protocols.
S
p
* Drafting of EAV publications
* Drafting of a transparent process & roles for endorsement of EAV products (i.e. expectations for a product to be declared as an "EAV for GEOGLAM"
J
\
* Polishing of EAV publications
« Utilize “Defourny Framework®" to evaluate each of the EAVs... informs gaps
*Ensure consistency with Research Agenda & with EO Req’s table = same names, appropriate resolutions
+Redrafting of research agenda to emphasize 5-year feasibility & long-term plan
J
p
» Completion of EAVs v2020
« After that, periodic input needed to update (e.g. refinement, and addition new and emerging variables, ensuring consistency with new GEOGLAM outputs (e.g.
EO data regs, research agenda).
J
N
* Periodic input needed to update --> refinement, and addition new and emerging variables, ensuring consistency with new GEOGLAM outputs (e.g. EO data
regs, research agenda).
S
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How it Started...
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How it Went...
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GEOGLAM | How it’s Going...
Essential Agriculture Variables (EAV)

Mapping Hierarchy

Agriculture
Mask

Seasonal Fallow Rangelands
Mask Mask

I I
o — - — -, — — - - — — —— " 7| Grop Tvoe Mas

Managed Non-Perennial

I
Perennial | l

Grasslands
| Cropland Mask Cropland Mask
Mask | Crop Type
L —— - - ¥ Y - ¥ . — - —  —  — — —— = — Area Estimate
Spatially Explicit Products Agricultural
Core Map Products Crop Productivity Emissions
Metrics -
e Climate & Weather Non-Map ngdi;glsc
it . Field/Crop Management Denved Froducts

—

L rop Type Masks |

Attribute EAVs

Vertically aligned to mapping extent for
variable measurement

Essential Climate Variables
Surface Water Availability

Agricultural Burning

Water Productivity
Soil Moisture (surface, root)
Evapotranspiration (ET)
Rangeland Condition

Land Management Calendar

Crop Biophysical Variables

Reference Crop Calendar

Current Crop Stage

Irrigated Cropland Map

Crop Condition
Crop Yield Forecast

Crop Yield Estimation
Crop Residue Cover Percentage

Seasonal Cover Crop Mask

Tillage Intensity

Revised 13 April 2022 (AW, SG)



G GEOGLAM

EAV Website ===
(Soft Launch)

EAVHOME ABOUT EAVS EAV DOCUMENTATION v EAV PRODUCTS v CONTACT Us

Essential Agriculture Variables &
Ag\/q riab |es,org Agricultural Indictors for GEOGLAM

GEOGLAM il

Essential Agriculture Variables (EAV) Vortiooly ol o g e fox vsloble
Essential Agricultural Variables for GEOGLAM are Earth observation-based Mapping Hierarchy ——
“building blocks” that in combination with one another or with other non-EQ LR
information provide insight into the “GEOGLAM Agricultural Indicators” - which P

1 Sail Moisure (srfoce root)

Evoporonspiration (ET)
Rongelands Mask o i
|___Lond Monagement Colendar__|

Crop Biophysical Variables

themselves provide actionable information on the state, change, and forecast

of agricultural land use and productivity (Figure 1). GEOGLAM covers land

devoted to agriculture, which is defined as the systematic and controlled use of |r 777777777777 | fc;pT,;M;k?
______ ‘Current Crop Stage

i isi | M Non-P | Perennial | igoted Coplond op |
land and livestock to produce food, fiber, and fuel. This includes croplands, | I oz B l hon carmmmet I e | Mwm

L Crop r,p. Area

rangelands, and short-term fallow lands. L Estimate ESRTEE I
Crop Yield Estimation

Seisly Explt Frodct gt

Core Map Prodics U R Emisions

Metrics

Wi.‘.h 1.h q n kS 1.0 Ke e I in H q y n eS The EAVs can be measuréd ori inferred fr.om .satellite data, and are supported - :';;c::;:qmm . Cop Seasic _w )

through field data for calibration and validation. They support the core work of
d I d K d d M D GEOGLAM and its constituent communities, including supporting national and
q n n U O m m q re y ( U global policy frameworks (e.g. G20 Action Plan and UN Sustainable

Development Goals).

Full EAV Table EO Data Requirements EAV Product Priorities and Status Updates

Harvest)
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Definition

Qualitative indicator of crop health status relative to short-term reference*

(*definition must be declared)

Agricultural Land Includes or is Indicated by

Each nationally relevant crop type, accounting for ~80% of total area under

GEOGLAM Agriculture Indicator Category

Productivity

EAV Stewards
Felix Rembold

lan Jarvis

Inbal Becker-Reshef
Mario Zappacosta
Miao Zhang
Rogerio Bonifacio

Shumilo, Leonid

Within Season Requirements:

Application or Policy Supported

Markets & trade, insurance, humanitarian,

pest and disease impact monitoring

ECEDGLAM

GLOBAL AGRICULTURAL MONITORING

Related Variables

Non-Perennial Cropland Mask, Non-Perennial Crop Type Maps, Reference
Crop Calendars, Current Crop Stage, Irrigation Events Timing, Seasonal

Dynamics of Surface Water Availability, ETa, GDD, Above Ground

Agricultural Biomass, LAI, fAPAR, LST, Precipitation, Wind Speed, Root zone

soil moisture

living planet|sonN
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mposium | 2022

Crop Condition Assessment

Frequency of
Update

Weekly to
monthly, within
each cropping

cycle

Spatial Unit

Field and sub-
national admin

units

@G20_GEOGLAM
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Productivity EAVs

Seasonal Dynamics of Surface Water Availability
Reference Evapotranspiration
Reference Crop Calendars

Leaf Area Index

Degree Growing Days

Fractional Cover

fAPAR

Current Crop Stage

Actual Evapotranspiration

Above Ground Agricultural Biomass
Surface Soil Moisture

Root Zone Soil Moisture
Precipitation

Land Surface Temperature

Air Temperature

Water Productivity

Rangeland Condition Assessment
Crop Yield Forecast

Crop Yield Estimation

Incoming Radiation

Relative Humidity

Wind Speed

Crop Condition Assessment

ECEDGLAM

GLOBAL AGRICULTURAL MONITORING

Land Use EAVs

Reference Evapotranspiration
Reference Crop Calendars
Non-Perennial Cover Crop Utilization Mask
Managed Grasslands Mask
Irrigated Cropland Map
Fractional Cover

Field Boundaries

Current Crop Stage

Crop Rotation Sequence

Crop Residue Cover Percentage
Seasonal Fallow Mask
Rangelands Mask

Perennial Cropland Mask
Non-Perennial Cropland Mask
Managed Grasslands Mask
Crop Type Area Estimate
Cropland Mask

Crop Type Masks

Agriculture Mask

living planet|sonN

23-27 May
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Agronomic
Management EAVs

Tillage Intensity

Cover Crop

Agricultural Burning

Land Management Calendar

@G20_GEOGLAM
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What'’s Next for EAVs?¢

- Obvious question:

- If they are essential, why
aren’t they already
being measured routinely
and generated as
products?

- Next step:

- "Gap analysis”

ECGEOGLAM
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EO data sources

In situ data sources for cal/val

* Long term continuity * Representativness

* Redundancy
* Data latency

* Timeliness

* Quality control

* Data availability — open access * Access to ancillary data (meteo,...)

Methods/algo development
Accuracy

IT tools - software
* Availability - open source

Timeliness

Maturity
Uncertainty assessment + relative

* Reliability
* Flexibility
* Documentation

performance

—

Knowledge
management
* Best practices
documents

Computing infrastructure Full scale offline demo.

* Scalability-Flexibility * Customisation
* Data privacy * Performances

¢ Cost-effectiveness * Applic. readiness e Lessons learned

Transition to NRT operation Operational service & evolution
* Capacity building Institutionnel integration

* Cost-benefit assessment Ownership
* Uptake — support continuity Evolution - maintenance

I|V|ng planet 233_(2)”45 Figure: Pierre Defourny @G20_GEOGLAM

sympg OSium 2022 www.geoglam.org



Operationalizing the Data-to-Decision Cycle

Observations: + Developing a transparent process for

gECf)S (C?EOC%LAA\/).SU'O??UP Of”LGPd identifying products that are
urface Imaging Virtual Constellation) generq’red as “EAVs”

In Situ Data Group
- must meet the definition for the specified

Method Improvement & Documentation: EAV, including any stated minimum
JECAM accuracy requirement, “product
R&D Agenda generation notes”

Product generation:

- must be generated at a minimum of

. Call to Action =2 national-scale
- Standard GEOGLAM EAYV Products - must undertake error assessment
« Operationalization: - must be freely and publicly available

” H ” 4
Best Practices” documentation - must have documentation in the form of

- Capacity development priorities a peer-reviewed paper

Does not have to be a journal

ECEOGLAM living planet
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Some final notes

« This is a process — only as robust as there is buy-in and participation
- We welcome contributions !

- Call to community action:
- Let’s make some products!

- And validate what there already is out there!

EGCCOGLAM living planet
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EGCEDGLAM
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Thank you

AgVariables.org
GEOGLAM.org
@G20_GEOGLAM on Twitter

akwhitcraft@geoglam.org
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How will GEOGLAM intersect EAVs
with policy and markets?

- Bring the EAVs to the community at two levels:
- At policy-level:
Through groups like GEO’s EO4SDGs, IAEG-SDGs, G20 MACS
Socialize EAVs applicability to policies (tracing to top of data-decisions cycle)
Useful in AFOLU global stocktake and NAPs
- At national /regional level
Development of national systems = the core of GEOGLAM’s work

IAEG-SDG:s itself relies upon national experts, ultimately leaves production of SDG indicator
data to countries

With private sector:
They have made their own commitments to the 2030 Agenda and UNFCCCI

They are looking to "neutral” body to generate core agricultural data products

ECEOGLAM living planet
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A note on

Agronomic Management Variables

« There are as many ways to - Yet management practices are of critical

olicy and market relevance
manage land as there are farmers. POTEY

UNFCCC stocktake of emissions from

Agriculture, Forestry, and Other Land Uses
agronomic decision usually requires more (AFOLU)... LDN, SDG 2.4, etc.
contextual information in order to be

- The biophysical “footprint” of an

Assetization of non-food commodities
adequately mapped.

- Also, GEOGLAM’s G20 policy mandate

isn’t clear on definitions —

- Acknowledging the growing remote-sensing
based work on identifying a few key
management practices that are highly

- impossible to create a single definition incentivized, politicized, and financialized

for management variables that will be We do not want to give a false impression that

“fit for purpose.” GEOGLAM only considers certain Agronomic
Management variables to be “essential” - and
thus, we have moved them to their own section.

ECEOGLAM living planet
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