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Catalyst (PCI): Wolfgang Lueck
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CSA: Paul Briand
ESA: Frank Martin Seifert
GA: Adam Lewis
GEOGLAM: Alyssa Whitcraft
IEEE: Brandon Russell, Stephen Schiller
ISRO: Bimal Bhattacharya
JAXA: Ake Rosenqvist, Osamu Ochiai, Koji Akiyama
LSI-VC Sec: Matt Steventon, Libby Rose, Stephen Ward
NASA: Bradley Doorn, Jim Irons
NOAA: Kevin Gallo
SEO: Brian Killough
UK Catapult for UKSA: Electra Panagoulia
USGS: Chris Barnes, Steve Labahn, Timothy Stryker, Thomas Cecere

The presentation slides compiled for this meeting are here and also attached in Appendix A.

Introduction

Steve Labhan (USGS, LSI-VC Co-Lead) welcomed everyone to the second of four teleconferences that
make up the virtual LSI-VC-10 meeting. This call is focused on the LSI-GEOGLAM and LSI-Forests &
Biomass subgroups. He thanked the teams for their work on these important topics.

LSI-GEOGLAM Subgroup

Brad Doorn (NASA) presented regarding the progress of GEOGLAM and the LSI-GEOGLAM subgroup. He
acknowledged Alyssa Whitcraft’s extensive work on the GEOGLAM program and maintaining the
interface to CEOS.

He noted that existing products are unsuitable for the GST, which presents a good driver to move
towards systematic operational analytics and replacement of one-off products. GEOGLAM sees
WorldCereal as a key step towards this goal. WorldCereal will produce global cropland maps at 10m
resolution, with accuracies of 80% or higher, on a seasonal basis. Global in situ data is a bottleneck to a
lot of EO for agriculture work, and is an issue which WorldCereal seeks to address. The team also hopes
to develop state-of-the-art classification algorithms.

Brad suggested that contributing to a reference network for in situ data could be a focus for
CEOS-GEOGLAM collaboration going forward, and noted the utility of harmonised Landsat 8 and
Sentinel-2 datasets for addressing the Essential Agriculture Variables (EAVs). He thanked the NASA-ESA
HLS teams, and encouraged further development.

https://ceos.org/document_management/Virtual_Constellations/LSI/Meetings/LSI-VC-10/Presentations/LSI-VC-10%20Teleconference%202%20GEOGLAM%20and%20Forests%20and%20Biomass.pptx
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GEOGLAM is providing supplemental guidance for UNFCCC national adaptation plans, with a focus on
national-scale agriculture monitoring. The team may provide further guidance to expand GEOGLAM
co-development to meet expanding needs from least developed countries.

On climate adaptation, Brad highlighted opportunities for the LSI-GEOGLAM forward agenda. This
includes the articulation of evolving satellite data user requirements for agriculture monitoring, including
user requirements for future missions, as well as capacity (co-)development for least developed
countries to collect and provide the information needed for their national mitigation and adaptation
planning and response programs.

Brad presented two initiatives for enhanced in situ data management:

﹣ GEOGLAM Initiative #1: In situ data coordination for GEOLAM. This will involve developing a
GEOGLAM in situ data curation strategy and guidelines, identifying existing in situ data holdings, and
producing guidance for in situ data quality assessment and collection tools.

﹣ GEOGLAM Initiative #2: Intercomparison guidelines and pilot. This will involve providing guidelines
and best practices and developing a pilot study. The idea behind this initiative is to provide more
guidance for developers to be able to produce robust products. Brad noted the evapotranspiration
case where there are 19 models, and no significant work done to compare the different models. The
GEOGLAM work will be coordinated with the CEOS WGCV LPV subgroup.

Brad raised a request for CEOS-GEOGLAM Subcommittee leadership nominations. He proposed 2
Co-Leads, whose duties would involve attending LSI-VC meetings, meeting with GEOGLAM EO Technical
Committee (twice per year), coordinating any CEOS cross-program activities (e.g., AFOLU Roadmap),
reporting at CEOS SIT, and attending/reporting at CEOS Plenary, if needed.

Brad also noted that if there is interest in participating in the space-based EO for global agriculture under
the GEOGLAM EO Technical Committee, that would be welcomed (please contact Ian Jarvis).
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Alyssa Whitcraft (GEOGLAM) reinforced that we need community collaboration to help this progress,
however the last year has reduced the amount of time members have had to work on the project. The
team has a set of EAVs that are about 98% ready. The team is currently working on the presentation of
these. They are developing a website, and will begin pushing definitions and requirements soon. As the
gaps are revealed, they will inform the research and development agenda, and the capacity development
and acquisition problems.

Discussion

﹣ Steve Labhan asked about the expected timelines and availability of the in situ data. Alyssa noted
that the GEOGLAM In Situ Working Group had their first discussion about a month ago, which saw a
lot of interest from the community. This group is a priority of NASA Harvest. Moving forward, the
team hopes to evolve the knowledge management system concept, by taking a knowledge packet
approach to understanding all facets of the problem. Alyssa is also working closely with the private
sector to develop partnership mechanisms for data rescue, as well as locking down a database for
calibration and validation purposes.

mailto:ijarvis@geosec.org
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﹣ Wolfgang Lueck (Catalyst (PCI)) asked in chat: “So the WorldCereal product will then be based on
Sentinel 2 at 10m or will they also include Landsat? This will remain a raster / grid based product, not
object / field based.? Is there a plan to use crowdsourcing for ground truth collection, maybe
leveraging apps such as geo-cache? Or precision agriculture systems such as those collected by John
Deere.” Alyssa Whitcraft responded: “Wolfgang, my understanding is it will be rasterized.
Considering the vast majority of fields are larger than 10x10m, I think they'll leave vectorization and
associated resampling errors to user groups. I do not think they are using landsat due to the 10m
requirement and it is ESA funded. Yes, I have been working directly with John Deere. We have also
developed tools for crowd-sourcing. Unfortunately a recent NASA proposal we put in for citizen
science was not selected. But, for example, for the Iowa Derecho in 2020 we crowd sourced from
farmers photos with full geographic information to help with loss and damage assessment as
requested by the USDA Chief Economist.”.

﹣ Steve Labhan commented that getting GEOGLAM re-engaged in CEOS and LSI-VC is a good idea; the
subcommittee proposal above is welcomed. He suggested that a list of regular attendees would be
helpful in finding people to fill the roles. Alyssa recalled that a few years ago a contact list of all CEOS
people involved with agriculture was compiled and could be consulted.

﹣ Brad noted that the co-lead roles for the proposed subcommittee would mainly involve
communicating and coordinating cross-program initiatives. Steve hopes that the additional
communication mechanism will help advance and provide focus for topics such as in situ data
collection. Brad followed up by noting the group doesn’t have to be large, and should involve people
who want to engage in the CEOS community. Anyone interested in the development of the
guidelines and initiatives for EO for global agriculture should join/follow the GEOGLAM EO Technical
Committee.

﹣ Matt Steventon (LSI-VC Sec) offered to join the CEOS-GEOGLAM subcommittee (as an observer) to
help increase communication bandwidth between the group and LSI-VC.
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COMPLETE

﹣ Adam Lewis (GA, LSI-VC Co-Lead) asked about data rescue and what Alyssa sees as the specific
potential of the project. Alyssa noted that often data collected in situ are of varying quality and with
inconsistent methodologies that limit their intercompatibility. The team is trying to build guidance on
collecting better in situ data, and Alyssa noted the JECAM experience with sites incorrectly collecting
field data, by incorrect geolocation or calibration. To avoid this, they are looking at how to provide
better guidance and improve data collection moving forward. Alyssa also mentioned that the private
sector spends a large amount of money collecting significant volumes of data, but a lot of this very
useful data doesn’t leave the local/machinery level. There has been a significant amount of work
done to make this data accessible and usable. This is also coming up in the context of sustainable
and regenerative agriculture – which considers carbon markets, monetisation schemes and
compliance practices that have arisen from governments. The private sector is also increasingly
looking at sustainable sourcing, and in situ data can help. Data rescue is critical for long time frame
analyses, and historical views are critical.
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﹣ Brad noted that private sector data for the local level is invaluable. It is important to recognise that it
is an economic issue primarily, and hence there are challenges with data collection. He noted that
the team aims for a ‘good’ solution, not necessarily a ‘perfect’ solution. Brad referenced his
experience with openET, which is leveraging the harmonised Landsat/Sentinel datasets for use in
irrigation. To extend the program beyond the US West is difficult, because of the difference in ground
water data collection.

﹣ Wolfgang Lueck asked in chat: “Pity we can't develop a crowdsourcing app that allows field data
collection with smartphones, simply taking geocoded photographs with smartphones. We have
thought of something like that for REDD+ in Ghana, whereby data collectors are reimbursed for their
efforts with cell phone credits. Something that was very valuable for Africa. I don't know if any of this
could be related to agriculture?” Jim Irons (NASA) responded: “A crowd sourcing capability like that
exists in the GLOBE program; part of the NASA GLOBE Observer effort. It's a protocol for land cover.”
Alyssa reported that a crowdsourcing app is one of the intended outcomes of a grant for GEOGLAM.
The team is trying to reduce boundaries to making the most of valuable data. Alyssa mentioned a
program run in Iowa following a big storm, where a call was sent out on a radio station with
directions on how to capture photos, and then asked listeners to send their photos to a specific
address. Alyssa noted that a program of this type could be adapted for different places in Africa to
capture a lot of valuable data.

﹣ Jim Irons noted that there is an app in the NASA GLOBE program whose protocol could be modified
for this purpose. Brad Doorn acknowledged that the team needs to be aware that there are many
existing initiatives out there, and they should study what the rest of the community is already doing.
AI is another key driver that needs to be studied.

﹣ Wolfgang Lueck commented in chat: “Smartphone cameras can be well characterised and smart
image processing algorithms can find out from which direction photographs were taken. From the
smartphone we have time and location in addition. In forestry we tried to derive basal areas from
these photographs.”

LSI-Forests & Biomass Subgroup

Frank Martin Seifert (ESA) gave an update from the Forests and Biomass subgroup, and provided further
information on the AFOLU Roadmap. Frank noted that the Global Stocktake (GST) and AFOLU work will
remain the major task of the team for the foreseeable future.

The discussion paper prepared by the team for the 2020 CEOS Plenary explored the development of a
CEOS AFOLU Roadmap, provided a clear statement of the technical capabilities of CEOS agency EO
satellite data and their characteristics, and proposed a specific way forward for 2021 and deliverables for
GST1 as the critical first deadline. At the Plenary, significant interest was expressed for coordination of
the CEOS activities for the GST and ensuring necessary communication, including between the GHG and
AFOLU focused teams. The top priority for 2021 is the availability of relevant data sets in time for COP26.

The AFOLU team has tasked a small expert team for each key dataset (above ground biomass, land cover
and change, mangroves and agriculture) to prepare a short report outlining the CEOS coordinated input
to GST1. CEOS SIT-36 discussions confirmed that GST1 outcomes are the top priority for the time being,
with the SIT Chair progressing with a broad and coordinated strategy towards the GST.

https://ceos.org/document_management/Virtual_Constellations/LSI/Meetings/LSI-VC-10/Presentations/LSI-VC-10%20Teleconference%202%20GEOGLAM%20and%20Forests%20and%20Biomass.pptx
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The AFOLU dataset summary covers existing ‘off-the-shelf’ datasets as well as those that need additional
resources and development. The team has recognised that a harmonised CEOS-endorsed biomass
product would be particularly desirable for GST1.

Baseline targets for GST1 input for agriculture include the WorldCereal effort funded by ESA, led by VITO
and supported by the GEOGLAM community. The project will produce cropland maps, crop type maps,
initiate a global in situ reference dataset for agriculture, and develop and test classification algorithms
and tools.

Frank also gave an update on behalf of Sylvia Wilson (USGS) regarding the engagement with countries (in
partnership with SilvaCarbon) to improve the understanding and uptake of EO data for the GST (action 3
of the AFOLU Roadmap). The ten countries involved are Cambodia, Colombia, Gabon, Guatemala,
Madagascar, Mexico, Paraguay, Peru, Solomon Islands and Zambia. The aim is to distill this list to a couple
of countries that could be progressed.

Discussion

﹣ Adam Lewis asked for more detail on the inputs to COP26. Frank Martin said the team will compile
all the information together and present it on a CEOS website GST portal. There is also the potential
for a demonstrator GST Data Cube.

﹣ Adam asked if there is active discussion between the AFOLU and GHG teams. Frank Martin noted
that they are having ongoing discussions specifically related to input for the synthesis report of the
UNFCCC systematic observation group. There is a AFOLU/GHG workshop planned for the end of
June, however it may be postponed until Q3 2021.

﹣ Osamu Ochiai (JAXA) commented in chat: “The Biomass Expert team has bi-weekly call to discuss the
harmonization products among ESA CCI Biomass, GEDI Biomass and JPL Biomass. Intensive work is
being done.”

Frank Martin also presented the CEOS GST Strategy. He noted that the SIT Chair Team has promoted a
comprehensive strategy as part of its priorities for the last 2 years, and the SIT Vice Chair Team led the
drafting of a strategy paper. The Strategy Paper was reported to CEOS SEC on May 13, and will be
revisited at SIT TW with a view to endorsement at CEOS Plenary.

LSI-VC should aim to maintain CEOS leadership on land surface aspects. Specifically, this would be action
#1 from the GST paper:

WGClimate GHG Task Team should consult with the relevant elements of CEOS, including VCs, and
Associates such as ISC, WCRP and GCOS, together with modellers, to check the GHG
Implementation roadmap on completeness concerning requirements for terrestrial observation
(SIF; NPP, land cover, biomass, etc.) for supporting mitigation actions through the development of
MVS. The actions in Annex C of the roadmap shall be complemented as needed.

Initial action: Ensure that all products from terrestrial observations needed to derive biogenic
emissions as priors for Monitoring and Verification System (MVS) such as CoMVS are considered in
the GHG TT Roadmap Annex C. (for SIT TW 2021).

Discussion

﹣ Frank Martin asked whether USGS would like to reinforce the Forests and Biomass team by providing
a third co-lead. Tim Styker (USGS) responded that USGS is not in the position to support a third lead
at the moment. He noted that Sylvia Wilson has been assigned to assist with consultations with
countries.
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﹣ Adam asked whether we should be using the LSI-VC to support the AFOLU work further. Osamu
commented that it would be beneficial to let the groups work towards COP26 and deliver the
products as discussed, but following this the team can report more frequently to LSI-VC. Further
discussions are necessary regarding how LSI-VC should contribute systematically to the work going
forward. Frank Martin noted that the AFOLU team currently has the right experts contributing, and
are confident this will lead to delivery of the datasets for GST1.

﹣ Matt Steventon asked whether there is a place for ARD in the CEOS GST strategy to support countries
and simplify data aspects. Ake Rosenqvist (JAXA) responded affirmatively, noting that it is almost a
prerequisite to give countries data that is in an easy to use form, ideally CARD4L. This would help
broaden the use of satellite data. Frank Martin Seifert reinforced that the countries expect the data
to be easily used, and it would be great if the data is in the CARD4L form. Brian Killough (CEOS SEO,
NASA) commented that the products flagged for GST1 are higher-level and don't fit with the existing
CARD4L specifications. Ake noted that many countries might want to generate their own maps using
their own processes. The global maps may not have the level of detail required for local-scale
analysis. Frank further noted that there is also appeal in taking ownership of the whole process, for
those countries who would be interested in CARD4L products. Brian commented that the team has
seen the same thing in the SDGs, where some countries are sophisticated enough where they don't
want to use the global products. In that case, it is suggested that they start with CARD4L products.

Brian Killough presented on the use of the Open Data Cube to support AFOLU and the GST. He raised a
number of questions for discussion, including what would be the benefit over current methods, who
would bear the cost, how would the data be managed, and who would host the datasets.

Responding to the open suggestion regarding a demonstration Data Cube for COP26, Brian proposed
creating a very small Data Cube for a geographically small county. It would involve compiling the data,
preparing relevant notebooks, and working with in-country organisations that are responsible for
UNFCCC reporting.

Discussion

﹣ Stephen Ward (LSI-VC Sec) questioned whether one of Sylvia’s test countries would be willing to
work with Brian on the proposed demonstration Data Cube. Brian suggested that Mexico, Peru or
Colombia could be good candidates.

﹣ Adam Lewis noted Digital Earth Africa and suggested that the platform could be used to implement
such a pilot in a very efficient manner. DE Africa has a vast network of country and regional
organisation contacts, and he suggested Ghana, Tanzania and Rwanda could be good candidates.

﹣ Brian noted that the data required are derived datasets. He asked whether these countries/DE Africa
would be willing to compile it into a Cube. This would be the main challenge. LSI-VC could offer
support with data flows.

﹣ Adam noted that a country could start by connecting the global datasets before producing more
detailed country-level datasets.

﹣ Brian suggested DE Africa host the data and platform, and his SEO team can support a country with
development of a GST demonstration. The SEO would rely on DE Africa support compiling the
necessary data on the platform. Adam noted that while the initial demonstration would focus on one
country, it can be done in such a way that it could be adopted by others in future and scaled.
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﹣ Ake Rosenqvist reminded the team that GST1 in 2023 is the main goal, and there shouldn’t be too
much pressure to complete the above action for COP26.

﹣ Brian noted that there are plenty of connections to be made in the above effort, including
coordinating with CEOS Agencies to get the data in place.

﹣ Osamu suggested the team discuss more broadly, beyond Data Cubes, and consider other
infrastructure and offerings such as web portals, etc. Brian noted that they are not solely focused on
Open Data Cube, but at some point the datasets need to be brought together in some sort of
platform for demonstrating and understanding the challenges and hurdles of bringing all these
different datasets together into something that will help less advanced countries achieve GST
outputs. Data Cube is just one approach, however it is one that is familiar to many of the LSI-VC
team. Atmospheric datasets and the integration of land and GHG datasets are another complication
to be explored. The first challenge is getting the data and ensuring sustained pipelines to the
platforms. Secondary is integrating the data together. Data access info compiled via this pilot process
will also be a useful input for compiling the GST portal on the CEOS website.

﹣ Osamu Ochiai asked in chat: “Is there a more holistic recommendation in the GST Strategy on this
infrastructure element?” Adam agreed that it could be a good consideration, and something to keep
in mind, but the strategy paper is now finalised. However, the AFOLU Roadmap could reflect this.

﹣ Wolfgang Lueck commented in chat: “You should download time series coefficients if you want to do
analysis locally, not the whole archive. The coefficients are a good representation of the archive. So
the coefficients need to be calculated once in the cube on the cloud. Someone would need to pay for
this expensive calculation. Would love to discuss how the South African data cube can be used
together with the DE Africa data cube Adam. I would have some technical ideas that I would love to
discuss with you Adam.”

Closing

﹣ Matt Steventon noted that the next LSI-VC-10 call on May 19 will focus on “looking forward on CEOS
ARD”.
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