Webinar: Geospatial Fellows
for Advancing COVID-19 Research & Education

https://bit.ly/GeospatialFellowsQA

July 24", 2020 (Friday): 3 — 4pm Central Time


https://bit.ly/GeospatialFellowsQA

Toward a sustainable social and technical ecosystem
to enable geospatial-inspired discovery and innovation

NSF S12-S212 Conceptualization:
Geospatial Software Institute (GSlI)

* Conceptualize a Geospatial Software Institute
(GSl) as a long-term hub of excellence to serve
diverse research and education communities

e http://bit.ly/GSIStrategicPlanDraft

* Twitter hashtag
— #GSlfuture



http://bit.ly/GSIStrategicPlanDraft
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Partnerships
 Academic & e Government ¢ Industry
International — CDC — DigitalGlobe
— AAG — DOE — Esri
— AGILE — EPA — Google
— AGU — NASA — HDF
— CyberGIS — NGA — Kitware
— ESIP — NIH — LimnoTech
— GlScience — USGS — 0OGC

— UCGIS — Etc. — Etc.
— Etc.
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Representatives of Partners

Nadine Alameh Jerad Bales
Open Geospatial Consortium (OGC) Consortium of Universities for the Advancement
of Hydrologic Science, Inc. (CUAHSI)
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Coline C. Dony Ned English
American Association of Geographers (AAG) NORC, University of Chicago

Diana S. Sinton
University Consortium for Geographic
Information Science (UCGIS)



Existing NSF Software Institutes

molssi.org

MOISSI - The Molecular Sciences Software institute
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Geospatial Data Complexity

* Dynamic

* Distributed sharing &Y
* Ethics .@&
* Heterogeneous 60\\

* Massive &%&e"

* Multi-scale ;000\\00

* Privacy &00‘00

« Quality O@Q

* Uncertainty



Geospatial Software

* Software for transforming geospatial (geo &
spatial) data into information, knowledge,
and intelligence

* Fusion of rapidly changing multidisciplinary
sciences and technologies



Mission

* Transform geospatial software,
cyberinfrastructure (Cl), and data science
across many fields to revolutionize
diverse discovery and innovation by
enhancing computational transparency
and reproducibility



Vision

* A sustainable social and technical
ecosystem to enable geospatial-inspired
innovation and discovery
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Toward a sustainable social and technical ecosystem
to enable geospatial-inspired discovery and innovation

Goals

Reproducible, transparent, and scalable geospatial software: Enable
researchers to harness the geospatial data revolution for discovery and
innovation by combining geospatial software and data at scale, in
reproducible and transparent ways

Geospatial digital workforce: Increase the nation’s workforce capability
and capacity to utilize geospatial big data and software for knowledge
discovery supported by critical spatial thinking, and to further innovate
geospatial software and advance related sciences

Ethical and open geospatial software: Promote a culture of ethical and
open geospatial software driven by diverse communities

Structured guidance for computational reproducibility: Establish
structured guidance for computational reproducibility in scientific
research and education that are dependent on geospatial software

High-performance and data-intensive geospatial software: Further the
convergence of high-performance geospatial software with advancements
in data-intensive and high-performance computing
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The COI‘ItEXt Of GSIIS Geospatial
o . o o Software
mission, vision, and goals

Computation- & Data-Intensive
Applications and Sciences

Geospatial
Data Science

spatial Thinking
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CyberGIS

Advanced Computing &
Cyberinfrastructure
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Geospatial Fellows — Research & Education Topics

Al and deep learning approaches to supporting spatial decision making
Characterization of human mobility patterns and trends

Detection of COVID-19 hotspots

Educational innovation responding to COVID-19 impacts

Ethical considerations of locational data and geospatial analysis
Geospatial frontiers of contact tracing

Geospatial simulation and modeling for predicting the spread and impacts of
COVID-19

Geospatial analytics for understanding the social, economic, and
environmental impacts of COVID-19

|dentification of vulnerable populations and high-risk settings
Spatial accessibility to healthcare resources
Etc.
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I ILLINOIS
CyberGlIS Center

FOR ADVANCED DIGITAL AND SPATIAL STUDIES

AAG YT University

AMERICAN ASSOCIATION ® Consortium for

of GEOGRAPHERS  ishulitil GEOGRAPHIC
INFORMATION SCIENCE

AAG-UCGIS Summer School 2019

Reproducible Problem Solving with CyberGIS and Geospatial Data Science

University of lllinois at Urbana-Champaign

Monday July 8 - Saturday July 13, 2019

In July 2019, a week-long summer school on Reproducible Problem Solving with CyberGIS and
Geospatial Data Science will be co-led by the CyberGIS Center for Advanced Digital and Spatial Studies
(CyberGIS Center) at the University of lllinois at Urbana-Champaign (UIUC), American Association of
Geographers (AAG), and University Consortium for Geographic Information Science (UCGIS).
Approximately 30 graduate students and early career scholars will learn to collaborate in developing
novel solutions to complex problems and to take advantage of geospatial data science and cutting-
edge scientific advances and technical capabilities of cyberGIS (e.g., CyberGIS-Jupyter and Virtual
ROGER: cybergis.illinois.edu/infrastructures). Participants will experience the types of collaborative and
professional interactions that are key to addressing reproducible geospatial problem solving in the
context of computation- and/or data-intensive research involving confidential geospatial data. The
program is built on the success of the inaugural UCGIS Summer School in 2017, and ideal for those
working on interdisciplinary and transdisciplinary topics, including but not limited to: data-driven social
and environmental sciences, digital humanities, geospatial artificial intelligence, and remote sensing big
data.

This Summer School will be hosted on the UIUC campus at Urbana, lllinois, USA from Monday July 8 to
Saturday July 13, 2019. If you are a graduate student or early-career scholar new to cyberGIS and
geospatial data science and want to learn more about integrating them into your research, or are
already working on cyberGIS and/or geospatial data science approaches, this Summer School will offer
new and exciting opportunities for your professional development, and will help you build connections
with others in related fields. UIUC will offer travel awards through generous support of the National
Science Foundation (NSF) for participating in the Summer School.

Member Login

Announcements

Guido Cervone, from Penn State
University, the winner of the 2019
Carolyn Merry Mentoring Award!

Apply Today for a Spot in our
Summer School 2019! Funded!

Meet the 2019 TRELIS Cohort!

lowa's Marc Armstrong Select
as a 2019 UCGIS Fellow

Current GIS&T Job Listings

Upcoming Events

§ Fri Apr 26,2019

| April 2019 Board Meeting

Category: Board Meetings

Sat Jun 8,2019

TRELIS Washington DC 2019

Category. Other Events
Mon Jun 10, 2019
Symposium 2019

Category. Symposium

View Full Calendar
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Toward a sustainable social and technical ecosystem
to enable geospatial-inspired discovery and innovation

-

WELCOME TO THE
SCHOOL OF
EARTH, SOCIETY &
ENVIRONMENT




—

LR e s A Distribution of 2019 summer school participants

* University of lllinois at Urbana Champaign

@ Participants' institutions
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Geospatial Digital Workforce

— Diana Sinton

* Increase the nation’s workforce capability and capacity to utilize geospatial big
data and software for knowledge discovery supported by critical spatial thinking,
and to further innovate geospatial software and advance related sciences

| - . -
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GSI

Ethical and Open Geospatial Software
— Coline Dony

 Promote a culture of ethical and open geospatial software driven by
diverse communities
“ — - :




Toward a sustainable social and technical ecosystem
to enable geospatial-inspired discovery and innovation

The National Academies of

SCIENCES + ENGINEERING * MEDICINE

CONSENSUS STUDY REPORT

Reproducibility
and Replicability
in Science

https://www.nap.edu/catalog/25303/reproducibility-and-replicability-in-science

COMMITTEE ON
REPRODUCIBILITY AND
REPLICABILITY IN SCIENCE

HARVEY V. FINEBERG' (Chair), Gordon and Betty Moore Foundation

DAVID B. ALLISON,1 Indiana University, Bloomington
LORENA A. BARBA, The George Washington University

DIANNE CHONG,? Boeing Research and Technology (retired)

DAVID DONOHO,"S’4 Stanford University
JULIANA FREIRE, New York University

GERALD GABRIELSE,3 Northwestern University
CONSTANTINE GATSONIS, Brown University
EDWARD HALL, Harvard University

THOMAS H. JORDAN,3 University of Southern California
DIETRAM A. SCHEUFELE, University of Wisconsin-Madison
VICTORIA STODDEN, University of Illinois at Urbana-Champaign

SIMINE VAZIRE,5 University of California, Davis
TIMOTHY D. WILSON, University of Virginia
WENDY WOOD, University of Southern California and INSEAD-Sorbonne

JENNIFER HEIMBERG, Study Director

THOMAS ARRISON, Program Director

MICHAEL COHEN, Senior Program Officer

MICHELLE SCHWALBE, Director, Board on Mathematical Sciences and Analytics

ADRIENNE STITH BUTLER, Associate Board Director

BARBARA A. WANCHISEN, Director, Board on Behavioral, Cognitive, and Sensory
Sciences

TINA WINTERS, Associate Program Officer

REBECCA MORGAN, Senior Librarian

THELMA COX, Program Coordinator (beginning January 2019)

LESLEY WEBB, Program Assistant (September 2018 through January 2019)

GARRET TYSON, Program Assistant (September 2017 through August 2018)

ERIN HAMMERS FORSTAG, Consultant Writer

! Member of the National Academy of Medicine.

2 Member of the National Academy of Engineering.
3 Member of the National Academy of Sciences.

& Resigned from the committee July 24, 2018.

5 Resigned from the committee October 11, 2018.
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Toward a sustainable social and technical ecosystem
to enable geospatial-inspired discovery and innovation

Computational Reproducibility

Reproducible, transparent, and scalable geospatial software:

Enable researchers to harness the geospatial data revolution
for discovery and innovation by combining geospatial
software and data at scale, in reproducible and transparent
ways

Structured guidance for computational reproducibility:
Establish structured guidance for computational
reproducibility in scientific research and education that are
dependent on geospatial software

20



Geospatial Discovery and Innovation
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http://cvergis.llinois.edu

CyberGIS
Toolkit

CyberGIS Gateway

GlSolve
Middleware

www.xsede.org
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http://www.teragrid.org/
http://cybergis.illinois.edu/

Toward a sustainable social and technical ecosystem
to enable geospatial-inspired discovery and innovation

FL)S NEWS ~ NEWS FROM AGU JOURNALS ~ TOPICS & DISCIPLINES ~ OPINIONS ~ BLOGS AGU'S CENTENNIAL JOBS & RESOURCES SUBMIT

TRITRRTROATROOND

It’s Time to Shift Emphasis Away from Pridid
COde Shqung Give to the Austin Challenge.a.

Donate Now
ADVERTISEMENT

Building well-documented, citable frameworks for Earth data

analysis will encourage scientific replicability by addressing the

underlying issues that inhibit code sharing

Follow AGU Everywhere

AGU on Twitter

AGU's Eos
HOS
Storyteling is the new “it” thing in communication
Le heAGU & @A can
help you rted
By

AGU Has a Story to Tell - Eos

Scientists and communicators are increasin

As o community of Earth scientists, we need to develop holistically designed numericol toolboxes to ensure accuracy, transparency, ond
replicability. Credit

By Chod A. Greene ond Koustubh Thirumalai  © 20 February 2019 Most Populor

ElNews O 3 July 2019

Students may have little Shining a Spotlight on LGBTQ+ Visibility
choice but to blindly tinker a3TEM
with code until things seem ENews © 17 June 2019

Ceramics Trace a 14th Century
Indonesian Tsunami

to work.

or unable to think through the task at hand

https://eos.org/opinions/its-time-to-shift-emphasis-away-from-code-sharing



https://eos.org/opinions/its-time-to-shift-emphasis-away-from-code-sharing

CyberGIS-Jupyter
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Yin, D., Liu, Y., Hu, H., Terstriep, J., Hong, X., Padmanabhan, A., and Wang, S. (2018) “CyberGIS-Jupyter for Reproducible and
Scalable Geospatial Analytics”. Concurrency and Computation: Practice and Experience. https://doi.org/10.1002/cpe.5040

"Synchronization
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Geospatial Hub for Convergent COVID-19 Research and Education

C

CyberGISX | Geospatial Com x s

@ cybergisxhub.cigi.illinois.edu

Get Started

Community Notebooks Contact Register Login I

CyberGISX ™~

Providing streamlined cyberinfrastructure access and an integrated software stack for
computationally reproducible research and education across a variety of geospatial-related

WhereCOVID-19 Notebooks

WhereCOVID-19 notebooks map multi-scale spread of COVID-19 and assess related
impacts by integrating diverse geospatial data, analysis, and modeling capabilities
based on CyberGIS-Jupyter, an innovative cyberGIS framework for conducting data-
intensive, reproducible, and scalable geospatial analytics using Jupyter Notebooks as
the primary user environment.

domains.

5
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B e

Get Started with CyberGISX

CyberGISX notebooks include geospatial codes, workflows with comments, and
visualizations providing a solid foundation for conducting computationally
reproducible research and education

See Community Notebooks
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Community Engagement

e Collaboration commons
e Technical training

e \Webinar series

e \irtual workshop
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Eligibili
gibility
e Researchers and educators
o Faculty of all career stages
o Principal investigators of research groups
e Graduate students are not eligible to serve as principal investigators
o They can work with their advisors who may serve as principal investigators
e Focus on institutions in the US

o Exceptional cases can be made for international applicants

e No prior experience with cyberGIS or computational notebooks is required
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Budget and Support

e Each Geospatial Fellow will be awarded between $2000 and $6000
e Focus on compensating for the time and efforts of Fellows
o Most fellows might be paid honorariums

o Fellows not eligible to receive honorariums will be accommodated on a case-by-case basis

e Fellows and their team members will be granted access to CyberGISX and
associated cyberinfrastructure resources

e Travel support
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Proposal Template & Submission

e Project summary (suggested length: 0.5 to 1 page)

e Project description (suggested length 2 to 3 pages)

e Deliverables and milestones (suggested length 0.5 to 1 page)
e References cited (not included in page count)

e Budget justification (not included in page count)

e NSF style 2-page bio-sketch (not included in page count)

e https://easychair.org/conferences/?conf=geospatialfellows2020
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Activities and Timeline

July 7, 2020: Call for Proposals released

July 24, 2020: Introduction webinar

July 31, 2020: Proposal submission due

August 21, 2020: Notification of Geospatial Fellow awardees
August 31, 2020: Announcement of selected Geospatial Fellows

September 2020 to August 2021: Active collaboration among Geospatial
Fellows

o Biweekly calls (Dates and Times TBD)

o Monthly community webinars led by Geospatial Fellows (Dates and Times TBD)

o Tutorials on CyberGISX and Geospatial Hub
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Toward a sustainable social and technical ecosystem
to enable geospatial-inspired discovery and innovation

Key Deliverables of Geospatial Fellows

* A set of CyberGIS-Jupyter notebooks developed and
contributed by a group of Geospatial Fellows for conducting
cutting-edge COVID-19 research and education enabled by
advanced cyberinfrastructure and geospatial software

* A COVID-19 Geospatial Hub for easy organization and sharing
of these notebooks as computationally reproducible and
scalable geospatial analysis and modeling software modules
to foster collaborative research and education for the fight
against COVID-19

* A white paper addressing the roadmap of geospatial software
for advancing COVID-19 research and education by organizing
a series of online community activities to bring together

experts of both cyberinfrastructure and domain sciences
30



Community Inputs
— So Important!

 This webinar
— https://bit.ly/GeospatialFellowsQA

— Recording will be available

e Strategic plan
— http://bit.ly/GSIStrategicPlanDraft

* Twitter hashtag
— #GSlfuture
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Toward a sustainable social and technical ecosystem
to enable geospat/al-lnsplred d/scovery_and /nnovatlon
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Thanks!

« Comments / Questions?

 Email: shaowen@illinois.edu


mailto:shaowen@illinois.edu

