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DRAFT SUMMARY

(1A) Partnering Strategies for a Common Land Imaging Architecture: Multilateral and Bilateral
Approaches
 
Findings 
 

● Agencies face an opportunity cost of not collaborating internationally early on – you
cannot influence international policies, technical specifications, and standards. 

 
● ARD can serve as a real enabler for compatibility, harmonization, and continent-scale or

global-scale coverage of land-imaging data. 
 

● Agencies have taken many small steps, but not made any major long-term global
framework agreements (bilateral or multilateral) on land remote sensing data and
infrastructure. What might such (a) big step(s) look like?  

● International legal and policy frameworks for land use management need to rely on
continuous, operational, global land-imaging data.

 
● Global, analysis-ready SAR data coverage of ice and land surfaces will be realized

through the NASA-ISRO NISAR mission partnership, and through its collaboration with
the Japanese ALOS, European Copernicus Sentinel-1, and ESA Harmony remote sensing
missions.

 
● EO agencies are approaching cloud service providers in different ways – there is as yet

no common approach to support international interoperability. The ESA-NASA
Multi-Mission Algorithm and Analysis (MAAP) platform for biomass research may offer
some instructive information.

 
Recommendations
 

● Agencies should pursue a common, analysis-ready, freely/easily accessible international
data layer for land imaging that is highly accessible, usable, and traceable to the
authoritative source data.

 
● Agencies should develop distributed complementary approaches to cloud service

providers which avoid the “vendor capture” dilemma. These approaches would result in
improved innovation, data security, reliability, and traceability for users.

 
● Land-imaging agencies should look at the met satellite community (especially the

historical EUMETSAT-NOAA relationship) for applicable lessons in advancing a more
common global land-imaging remote sensing data sharing architecture. 
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(2A) Implementing Analysis Ready Data (ARD) – Common Approaches, Predictability, and
Improving EO Data Interoperability

Findings and Recommendations

● NASA should capture lessons learned from its recent with the three big cloud service
providers (Google, Amazon and Microsoft) – what are the advantages and disadvantages
for using each one - and share them with other public EO agencies 

● There would be great benefit from creating a standard data catalog such as the
proposed Geospatial Digital Object Identifier (GDOI) (e.g., subset of the STAC record and
the DOI) containing the basic metadata for a given observation [needs more clarity/task
ownership] 

● Land remote satellite data providers should seek to harmonize their software and data
processing architectures to an agreed international standard, leading to more
standardized products and interoperability

● Cloud-optimized data formats are optimized for provision but not yet conducive to
long-term data curation

(1B) Public-Private Partnerships for EO Satellite Data

Findings

● Take note of the ARD23 symposium which will take place on May 1-5, 2023

● Data egress is an issue for users which should be addressed among cloud service
providers for better user services

● Commercial entities rely on public data providers as a radiometric quality, spectral band
selection, and geometric reference (quality assessment with well-characterized
adjustments)

● Commercial Earth observations can provide complementary capabilities (e.g., different
spatial/spectral characteristics, more frequent revisit) which can fill data gaps in public
offerings

● In long-term monitoring cases, the data archive is more valuable (e.g., time-series
analysis, free and open) for analyses from a baseline

●
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● Commercial-to-commercial EO data/service contracts are not visible to public agencies
(and could be quite large); as such, non-public revenue sources can’t be assessed.

● Agreed-upon data/service buys by public agencies may not be broad or inclusive enough
to support all agency users or the needs of their international partners.

Recommendations for enhanced international collaboration (1B)

● Multiple EO agencies should seek to utilize common/complementary licensing
approaches in their contracting with commercial service providers. Though modified
conditions might be needed to support different agency applications and related
commercial data inputs.

● Agencies and cloud service providers should ensure the commercially hosted data is the
authoritative data.

● Agencies should include user-centric ARD products and services in addition to satellite
observational requirements when designing their EO satellite missions (i.e., EnMAP and
NISAR ARD).

● Agencies and commercial providers alike should develop and adopt standard definitions
for processing levels.

● Agencies and commercial providers should also consider license options that offer a
“sunset clause” and turn-over of data from the commercial archive into a public archive
after some period of time expires.

● Agencies should maintain their purview for key public service responsibilities and not
allow them be monetized and restricted to the public.

(2B) Ensuring Quality Global EO Data – Calibration/validation, uncertainty/traceability,
harmonization

Key Findings

● It is necessary for science users to track uncertainties all the way from Level 0 data
through lower- and higher-level products

● There is a need to understand and characterize EO data’s uncertainties and convey that
information to decision-makers
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● Trustworthy EO data is imperative in order to gain and sustain user confidence 

● There is awareness of current problems with standards and using multiple data sets
(e.g., Land Cover Maps)

(1C) Advancing environmental and climate justice, extending the benefits of remote sensing
to traditionally underserved communities, and advancing gender and racial equality in EO

Key Findings

● SERVIR – Understanding user need is first step, along with understanding how they can
contribute to the potential solutions; Co-development is key

 
● USAID – Capacity building, bringing appropriate technology, and helping users become

self-reliant is the goal
 

● Helping remote communities understand the benefits of remote sensing information is both a
challenge and a key aspect for making progress and decision-making

 
● Sometimes remote sensing information is only a piece, but a very key piece, of a complete

solution to a variety of current global, regional, and local challenges. International cooperation
has to be very transparent on the solutions and assistance they can provide.

 
● Community involvement, collaboration, and engagement is key; Bringing ‘our’ solutions to solve

local community challenges does not work. Top-down approach has not been proven successful
 

● Many of these local community relationships are life-long, and it helps to understand what is
being given back to make benefits to both sides better understood, and the efforts supported

 
● Climate justice means everyone having the same opportunities to be as resilient as possible. It

also involves treating them with proper respect. The term climate justice often implies injustices,
and international cooperation aims to promote equality in access to climate and environmental
services for everyone.

● Climate justice is resilience and the ability for all people to respond to changes that surround
them. It is about inclusion, women, youth and marginalized populations having a voice.

 
● Successful approaches to gender inclusion include diversified hiring, support grants, heightened

awareness, diversified end user assessments, capacity building, recommended best practices
(zero-tolerance policies), educating on changing social norms, exploring creative solutions for
child care challenges, promoting an environment enabling inclusion and opportunities, and Ladies
of Landsat! (SilvaCarbon and SERVIR make this a focus area)

 
 

● Janet Nackoney, USAID
o Global Forest Watch deforestation data accessed daily by variety of stakeholders
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o limited ability to monitor in near real time, University of Maryland started early warning
systems using Landsat data which cover the tropics weekly

o 36 indigenous communities in Peru are using the data for issuing complaints of
deforestation reported to authorities

o Often, people outside the community are deforesting illegally in their territories. The app
helps local enforcement address deforestation.

o local groups should be involved in creating the alert systems

● Africa Flores-Anderson talking about SERVIR in Central America
o NASA/SICA joint statement (2019) is supporting SERVIR to expand to Central America
o Lake Atitlan in Guatemala has been experiencing algal blooms. Africa helped develop a

forecasting model which was verified by in situ data collected by local partners. This is an
example of codevelopment.

o It takes time to understand uses and have a significant impact.
o The lake is well known as a tourist attraction. It is commonly very high water quality

except when it has algal blooms. it needs a holistic co-development approach. THe local
authorities are monitoring.

o Every drop of water in the watershed eventually ends up in the lake. There is a lot of
sedimentation because of farming on unsuitable soils.

● Morgan A Crowley, Canadian Forest Service, Ladies of Landsat, Google Developer Expert
o WildFireSat is a user-led operational mission. System requirements developed from

multiple conversations with fire agencies. This means that the data and data products will
be more used.

o Ladies of Landsat highlights women’s science in Manuscript Mondays, 
o Earth Engine textbook is an open-access community-led resource on the cloud-based

platform and EO knowledge.
o Rich kids had better laptops that gave them an advantage in being able to complete their

homework faster than students with fewer resources, which Earth Engine has aimed to
bridge.

● Maree Wilson, Digital Earth
o Digital Earth Africa has adopted its own Diversity and Inclusion Strategy. 
o They also work with First Nations of Australia. There is a strong oral tradition, and change

over time is reflected in the stories they tell.
o Mutual benefit partnership with Jaragun to improve local wetland conditions, engage kids

in EO and science, and Digital Earth’s science goals.
o Panel questions and discussion
o Codevelopment is to first understand what is the need, who is the user, who are the other

decision makers, then create a system as equal partners. In this model, it is intended to
be fully run by local communities in the end.

o There is a line between the support we give and making sure the communities are
self-sufficient. It is often difficult for communities to continue the efforts without funding,
so how do we allow them to be autonomous?

o WIth climate change and climate risk, many communities are feeling heavy effects, and
having data helps them respond to these changes.

o Earth observations can have a place to provide data in helping monitor land for
communities that have already begun restoration initiatives.

o Applying solutions to communities does not work. They need to build their own solutions
to be effective. Working with community groups or existing local organizations has the
highest success. This is the same for Digital Earth as well as Canadian Forest Service,
that the users have to be involved early if there is going to be long term use.

o We have to have the users know that we are not leaving when we finish our project so
that there can be trust. It is not just 3 months, this is a lifelong commitment. Publishing a
journal article is not enough to give back to communities.
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o It can help to find who is already working in the same domain with the same community.
Then build on existing relationships.

o There are also roles for hiring students from the community as field assistants, and this is
a way to funnel money into the community.

o Climate justice is reliance and the ability to respond to changes that surround them. It is
about inclusion, women, youth and marginalized populations having a voice. This
includes land rights as how we adapt to climate change. We need to engage everyone.
Climate change does not impact everyone the same way. Women and children are more
often left behind in natural disasters, and more often die.

o It matters to treat stakeholders respectfully. That is how trust is built. Also recognize the
limitations that we have as the regions we work in are complex. We are not going to solve
everything. Communicating that directly helps build trust. Enabling the local scientists to
run the models shows that we value their knowledge and that they will be able to create
their own solutions going forward.

o Climate justice implies injustice. As a government employee I have to use the term
inequality, such as inequality of access. The term climate justice brings a political sense.

o Fire community is quite male-dominated, so every time we get to hire someone, we look
for people who don’t look like everyone else in the department and prioritize that in hiring.
We are losing a lot of people when they become parents in mid-career.

o SERVIR is looking into how to include gender in how services are created from the
beginning so that women’s perspective is included, as this affects the solutions created.

o There are many women at this conference so far. Many years ago groups like Ladies of
Landsat did not exist. There is more needed to retain women in the U.S. such as paid
parental leave, affordable and effective childcare.

o At USAID we try to make sure our taxpayer money is distributed equitable when we are
abroad. There has been a great effort with SilvaCarbon. Even here in U.S. is very male
dominated, abroad even more so. Gender quotas or other best practices are important.
Recognize that women have domestic responsibilities, and that field work can be pretty
brutal for women in all male teams, including sexual harassment. We need to change
social norms and work with men.

o If someone cannot attend a conference due to care responsibilities, we need to explore
options to support. Not every individual has the same needs.

o Changing the culture shows women that they have a chance, and they are more likely to
apply.

(2C) Improving Global EO Data Access

Key Findings

● Many EO agencies are exploring utilization of academic and national supercomputing centers for
scientific EO big data computing and hosting.

● More users are becoming used to the cloud environment instead of downloading data. Data
cubes are advancing country by country or continent by continent. As global groups like the World
Food Program implement data cubes, global standards for data cubes and interoperability may
emerge.

● Space agencies need to retain control of their data (e.g., data in Google Engine is out of their
control);

● Agencies may see an increasing need to educate end users on uncertainty of data,
understanding that many EO systems generate data with variable quality and uncertainty.

●
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● Calibration/Validation of commercial data to public systems can quantify uncertainties and
improve ingest of commercial. Observations by public systems can provide tipping and cueing for
higher resolution/higher temporal frequency commercial system.

●
● USGS metrics indicate significant changes in Landsat demand and data access since the

publication of Collection 2 in the cloud. In US FY22 there was a six-fold increase in volume
distributed compared to FY20. USGS has also seen the opening up direct access in the cloud
has led to the emergence of a small direct access user community with a very large footprint of
demand (in volume terms). We appear to be in the midst of a paradigm shift we’re still trying to
understand.
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