
Foundations for EarthCube 

PURPOSE: “To understand more deeply the planet 
and its interactions will require the geosciences to 
take an increasingly holistic approach, exploring 
knowledge coming from all scientific and 
engineering disciplines.” 

CALL TO ACTION: “Over the next decade, the geosciences 
community commits to developing a framework to understand 
and predict responses of the Earth as a system—from the space-
atmosphere boundary to the core, including the influences of 
humans and ecosystems.” 

NSF GEO Vision report 
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http://www.whitehouse.gov/administration/ 
eop/ostp/library/publicaccesspolicy 
 

Federal Science Agencies 

Geoscientist 

 Interdisciplinary Science Questions 
 

 Big, Heterogeneous Data issues  
 

 Communities that are poorly 
served/have no community 
resources 
 

 ~$100M on CI in GEO alone 
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State of the Geosciences: 

• Getting Science done now and 
in the future--Science drivers 
and aspirations 

• Similar barriers and challenges 
across communities 

•  There are many similar 
activities/solutions to barriers 
without much cross-
communication 

• Assessing distribution of 
resources (data and CI) and 
access to them 

 

 

Top Six Barriers to Sharing Data 
(survey): 

*No time/Not enough time for 
QA/QC 

*No repository or known 
repository 

* Inadequate standards, 
standardized formats, etc. 

*Want to publish first/not be 
scooped 

*File size too large/server size 
too small 

*No credit/incentive for sharing 

Presenter
Presentation Notes
this is an incomplete set. Need insight to most effectively make investments.
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Sun to Ice: Impacts on Earth of Extreme Solar Events�Harlan Spence, University of New Hampshire�"Sun-to-Ice" researchers are working to understand the chain linking solar energy and particle acceleration on the Sun, with the impact on Earth's atmosphere, chemistry, precipitation and ice chemistry. 
A Delta Dynamics Collaboratory�David Mohrig, University of Texas at Austin�high-resolution, quantitative models to predict river delta dynamics spanning shorter-term engineering to longer-term geologic time-scales
PLIOcene MAXimum Sea Level (PLIOMAX): Dynamic Ice Sheet-Earth Response in a Warmer World�Maureen Raymo, Lamont-Doherty Earth Observatory of Columbia University�Researchers will develop an improved database of global Pliocene shoreline elevations and a coupled high-resolution atmosphere-ocean-ice sheet/continental shelf Earth model to peer into the future from a look into the past.
Open Earth Systems: Whole Planet Models for Global Processes and Major Events in Earth's History�Peter Olson, Johns Hopkins University�The investigators will reconstruct mantle convection history that includes major magmatic events and their influence on the ocean-atmosphere system. They will examine the implications of mantle convection history for long-term climate change and other cycles critical to the Earth system.
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Dynamic 
Earth 

Changing 
Climate 

Earth & Life 

Geosphere-
Biospheric 
Connection 

Water: 
Changing 

Perspectives 

•   Transform the conduct of 
geosciences research with 
the next generation CI . 

 
•   Create effective  

community-driven 
cyberinfrastructure. 

 
•   Enable global data 

discovery within the 
geosciences 

 
•   Achieve interoperability 

and data integration 
across disciplines. 

Presenter
Presentation Notes



 




An alternative approach to 
respond to daunting science and 
cyberinfrastructure  challenges 

EarthCube is 
an outcome 

and a process 

EarthCube: 
next 

generation CI 
to transform 
the conduct 

of 
geosciences 

Unidata 

IRIS 
IEDA 

NCAR 

OOI 

CUASHI 

The process must 
• Engage all stakeholders:  Geosciences end-users 
   Geosciences and CI facilities 
   CI and Computer Science specialists 
 
• Build upon existing resources, understanding that different  geosciences 
communities are not uniformly served 
 
• Build EarthCube iteratively, with community input and assessment in yearly 
intervals 
 

 

DataOne 

*
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Council on Governmental Relations





*Timeline 

First DCL 

Solicitation 

Roadmaps/ 
Frameworks 

First 
Charrette 

 
 

EAGER & Wkshop 
Phase 

 

Strategic Portfolio 
of Activities 

FY 2013-FY 2015 

June 
Charrette 

 
 

Presenter
Presentation Notes
We have already begun in this spiral development. The timeline so far has included several different ways of engaging the community. We first engaged the community with a Dear Colleague Letter describing EC in June 2011. We continued with outreach through Webexes and set up a social networking 
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Governance Community 
Engagement 

Resource 
Leveraging 

Architecture 

Presenter
Presentation Notes
Goal for EarthCube funding this year is to offer opportunities to engage all of our needed stakeholders,  and to create the iterative, assessment-based process needed for EarthCube.

The four interconnected themes are . 
Governance: which is the planning, outreach, and organizing piece within the community. 
Community Engagement is our opportunity to reach deep into our academic geosciences research and education community for requirements, standards and policies. 
Resouce Leveraging deals with building the tools and CI that are needed to meet user requirements, engaging the builders in our community.  
Architecture is the long-term discussion of how these pieces fit together as a whole, we are looking to engage cyber and information specialists to explore all ideas for an evolving system.

The key will be the ability for activities in Each theme to coordinate with one another.



10 Years 

EarthCube designed in a step-
wise fashion to accommodate 
needs, change and new 
developments.  
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*Two stage process 
1. Facilitate the creation of a terms of reference engaging the 

appropriate organizations and people 

2. Demonstrate the terms of reference  

*Coordinate, organize and set priorities for a complex set 
of activities that will change over time 

Governance 

Presenter
Presentation Notes
Test Enterprise Governance is the initial steps in developing and implementing the
the set of groups, structures and rules required to coordinate EarthCube.  This role is one of facilitation, to best bring all the necessary stakeholders to the table to discuss and develop EarthCube.

This is a complex set of activities, and the organizational structure will need to manage a diverse community and set priorities on a regular basis.  The focus will be on coordination and exposing priorities, instead of managing a set of facilities or research questions. 

The project will include a two stage process. First creating the terms of reference by soliciting input from the community and then demonstrating the effectiveness of that structure. 

The outcome will be evaluated on how well  it works at 
coordinating the geosciences down to the most unengaged end-user, 
facilitating the discussion of the future architecture of EarthCube, including what an architecture for such a project means, what would the pieces be, and how would a system operate in a flexible and changing arena
And finally, a critical element will be the ability to work with a diverse sent of existing institutions that have different, though hopefully complementary,  missions goals.
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1. Planning 

2. Demonstration 

3. Enterprise Governance 

Community 
 Engagement 

Resource 
Leveraging 

Architecture 

Outreach 
Scope 
Governance Models 
Terms of Reference 

NSF Review 

NSF Review +  
Peer Reviewed 

Competition 

Governance 

Presenter
Presentation Notes
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*Planning activity for geosciences communities 

*Shared resources 

*Representative plans for needed CI 

*Data/CI standards 
 

*Multi-disciplinary is preferred 

*Communication and Participation Required 

Community 
 Engagement 

RCN Output Geoscientists Steering Committee; 
Coordination 
Activities; 

Collaborations 

Presenter
Presentation Notes
The EarthCube Research Coordination networks are one opportunity to build upon discussions started in the domain workshops, and similar activities in the geosciences community. 

RCNs are organization and planning activites that allow geosciences end-user communities to discuss, plan and coordinate their data and CI needs. This is an opportunity for groups with similar needs to think about shared resources, required CI, and community standards.

Outputs can include the development of data standards or policies, articulation of a common technology grand challenge across domains in the geosciences, or other mechanisms to improve data access across different geosciences fields.

The most successful proposals are likely those that are multi-disciplinary, engaging geoscientists across different disciplines, and in partnership with CI experts and organizations that support data needs. Please Contact your program director to talk more about how to put together an RCN.

Participation in Governance and other elements of EarthCube will be required, and will be an essential part of the evaluation of the EarthCube effort as a whole.

This is not designed to allow groups to create CI, or groups that have already been working together to plan CI will limited or specific applications.
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*May 22 deadline 
 

*Building Blocks 

*4-6 awards; 2yrs; up to $2m 
 

 

*Conceptual Designs 

*3-5 awards; 2yrs; $300k 

 

Resource 
Leveraging 

Architecture 

Presenter
Presentation Notes
Amendment II to the EarthCube solicitation was released February 22. It contains two additional funding opportunities that complete the stakeholder picture.

The first is EarthCube Building Blocks. This is an initial stage in the Resource Leveraging component, and an opportunity to build integrative CI. We expect 4-6 awards up to $2M for 2 years.

The second is the initial planning stage of EarthCube Architecture. This is called the Conceptual Design phase. We expect 3-5 awards for $300k over two years.

The deadline for both opportunities will be May 22.
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2 Outcomes 
*  Demo utility to geosciences communities within 24 months 
*  How does the approach extend and fit into “ecosystem” 
 
Proposals must 
* Have credible links to end-users geosciences communities—not 
just a subset 
* Motivate how the solution might be broadly applied across ALL 
geosciences community 
 

Resource 
Leveraging 

Next Building 
Blocks Stage 

Initial 
integration 
of current 
resources 

Input from EC, 
end-users, 

architecture 

Presenter
Presentation Notes
The EarthCube Building Blocks call this year is just the initial stage of developing CI. Because we are still in the early stages of EarthCube we recognize that we don’t have all the requirements to create the major essential CI components or prototypes  of earthCube yet. But we also note that there are things we can do now to begin integrating the resources that our community already uses, or demonstrate technologies that will eventually become the Building Blocks of EarthCube.

Technologies may include software, middleware, techniques to serve data or other resources identified in community documents.

We expect two outcomes from these 24month awards. One is a demonstrated utility to a broad geosciences community. Note, this doesn’t necessarily mean all of the geosciences domains that we support, but it must be broader than existing resources cover, with an understanding of how the approach could be broadened to the entire geosciences community, or how it will fit in the ecosystem of CI resources in EarthCube. This second outcome will require close participation and understanding of the other activities taking place.

Proposals will be evaluated on how well the end-user geosciences community is integrated into the development process.  

Also, important will be how well the proposal can motivate how the proposed CI can be broadly applied in the future.
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Initial planning for  
Enterprise Architecture 
 
*CI Architecture Teams 

*Understand the landscape of existing 
resources 

*Consider innovative designs for an 
evolving system 

*Output Conceptual Design Reports 
*Engage end users  
*Presented to other EarthCubers 
*Discussion about different approaches 

*Phased Approach 
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Presentation Notes

The last call in this year’s solicitation begins to develop a focus on EarthCube Enterprise Architecture.

This is a call for planning grants to bring together teams with experience in developing complex cyberinfrastructure architectures. The goal is to have these teams understand the landscape of resources used by academic geosciences researchers and consider and pose innovative designs for connection the pieces. Designs that can accomodate uncertaintly and changes to the CI system will be most successful.

The output of these awards will be Conceptual Design Reports. These reports are meant to foster discussion between the other components of EarthCube. And they must be presented in a way that is accessible to a broad audience of end-users and other CI experts. The first stage will be a discussion of the many different approaches to architecture.

Development of enterprise architecture must occur in phases.  Following this first phase, Conceptual Design, we anticipate a Design Refinement phase based on user requirements and assessment managed through Test Enterprise Governance,
community input from workshops and EarthCube RCNs, and interaction with EarthCube Building Blocks. 



Year 1 
• Input into Governance 

• GovernanceTerms of 
Reference 

• Initial interactions 
between all groups  

Year 2 
• Conceptual Design Reports 

• Building Block output 

• RCN interaction 

• Priorities 

Year 3 
• Design revisions 

• Gaps/ Missing Pieces 

• Building Block 
development 

• Enterprise Governance 

How Will It All Fit Together: 
Phased Approach 

NSF Review 
Community- 
Run Status 
Assessment 



Unrealistic or misaligned expectations among people presently involved in EarthCube 

“Build it and they will come” mindset – users don’t show up, data is not shared, etc. 

Not valuing what presently exists – current cyber/geo science efforts and 
initiatives that represent parts of the EarthCube vision 

Not advancing the frontier in transformative ways relative to what presently 
exists – only automating the current state 

Not engaging the 120,000+ geoscience and cyber stakeholders not presently 
involved in EarthCube 

Not anticipating the needs of the next generation of geoscience and cyber 
stakeholders (todays doctoral students and post docs, as well as the generation 
behind them) 

“Unknown Unknowns” – additional unknown unknowns including transformational changes 
in the technology, catastrophic shifts in the policy arena, etc. 

*

Presenter
Presentation Notes
Seven modes of failure identified by our social scientist Joel Cutcher-Gershenfeld.
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• Requirement of awards 
• Understand there is uncertainty 

Participation 

• Deep connections to the academic geosciences 
community 

• Shared solutions 

Collaboration 

• NSF will play a facilitation role 
• Technology will change 
• EarthCube is just a name 

Flexibility 
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earthcube@nsf.gov 
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