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Many sciences make light(er) work.in a big problem, big
dataworld

February 28, 2023 ‘ « Share
by Sue Nichols, Deanna Hence, Shaowen Wang, Diana Sinton

It’s raining cats and dogs when a hydrologist, a climatologist, a statistician, an GeospatialNensictier

economist, and a geospatial scientist walk into a bar. The bar is just down the road

from a big old dam and they’d each glanced toward it when they’d pulled into the Keep up to date Wit the iitest

parking lot.

geospatial trends!

After a few weeks of steady rain, the whole dam area has been on everyone’s mind.

The hydrologist is thinking about the last time this dam overtopped. The
climatologist and the statistician are debating how extreme this amount of
precipitation would be considered and what may come in the future. The economist is

4 From Our Homepage

i E i E 2 i 3 3 Mapping Languages: A Lesson
remembering how disruptive flooding in this area is to the local businesses that in All Mapmaking

export their goods to distant places, and the geospatial scientist is estimating the

extensive numbers of vulnerable neighborhoods downriver.
The Power of Place: Place-
based Inquiry through Story

https://www.directionsmag.com/article/12127
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Harnessing the Data Revolution

Toas . : Home Print
National Science Foundation L Lo Share

(NSF)

Al News
Announcement

i NSF establishes new institutes for harnessing the data revolution
Multimedia Gallery o
News Archive
Search News

Special Reports

Speeches and Lectures

Crodit: Nicolle Rager Fuller, National Sciance Foundation

September 28, 2021

The U.S. National Science a$75 milion 1o establish five new Hamessing the Data Revolution
Institutes. The institutes support convergence between science and engineering research communities, bringing together
expertise in data science systems, and Together, they will enable breakthroughs
through collaborative, co-designed programs (o formulate innovative data-intensive approaches for addressing critical national
challenges.

“These new institutes will Iend innovation in data science. They will hamess diverse data sources and develop new

for data and analysis,” said Manish Parashar, office director for
NSFsOﬂbadAdvmaWb«nhsﬂuﬂum “They position our nation at the cutting edge of global science and engineering by
bringing together diverse perspectives to support convergent research.”

https://mwww.nsf.gov/news/special reports/announcements/092821.jsp
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Vision

* Digital discovery and innovation through
harnessing the geospatial data revolution




Mission

* Transform convergence and geospatial
sciences for holistic sustainability solutions
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Convergence

“integrating knowledge, methods, and expertise
from different disciplines and forming novel

frameworks to catalyze scientific discovery and
iInnovation”
o
Fo%
Fhnoredge,

Technology
and SO(iEIy Handbook of
g o] | Science and
= ; 5 Technology
International roiah, 83 Convergence
benchmarking | of health

Convergence |8
engineering \
Springer-Nature 2016 m

2013  |jfe, physical& 2016  Convergence 2017

Culture of
engng. sciences principles Convergence
convergence

and methods

2014 2016 2019

https://www.nsf.gov/crssprgm/nano/reports/MCR_2020-1020 PrinciplesOfConvergencelnNatureSociety JNR 27p.pdf
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https://www.nsf.gov/crssprgm/nano/reports/MCR_2020-1020_PrinciplesOfConvergenceInNatureSociety_JNR_27p.pdf

Diverse Disciplines

* Atmospheric science

* Computer science

* Data science

* Ecology

* Economics

* Environmental science and engineering
* Geographic information science

* Human-environment and geographical sciences
* Hydrology and water sciences

* Industrial engineering

* Information science

* Sociology

* Statistics
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Map, Connect, Discover

SUSTAINABLE S
\‘f@‘y DEVELOPMENT Zan”, ALS
w 17 GOALS TO TRANSFORM OUR WORLD

600D HEALTH QUALITY GENDER
AND WELL-BEING EDUCATION EQUALITY

9 2,

REDUCED
INEQUALITIES

DECENT WORK AND
ECONOMIC GROWTH

1 CLIMATE 1 LIFE 1 PEACE, JUSTICE PARTNERSHIPS
ACTION ON LAND AND STRONG FOR THEGOALS
INSTITUTIONS
SUSTAINABLE
DEVELOPMENT

z @ GOALS

https://www.un.org/sustainabledevelopment/blog/2015/12/sustainable
-development-goals-kick-off-with-start-of-new-year/#
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Map

 Patterns
» Processes

« Pattern & process
Interactions

« Digital twins



https://medium.com/@thegeospatialnews/the-fascinating-world-of-gis-an-introduction-a0a48e160ffd
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Geoexpression: A Petri network framework for
representing geographic process concurrency

Austin V. Davis"?* @ | Shaowen Wang"?*>¢

ICyberlnfrastructure and Geospatial

Information Laboratory, University of llinois Abstract

at Urbana-Champaign, Urbana, lllinois We present a novel framework called geoexpression for
2 G G " . .
Dwpartinant of and P geographic process concurrency and discuss
Information Science, University of lllinois at

Urbana-Champaign, Urbana, lilinois its implications for geographic dynamic modeling. Unapt

*Environmental Laboratory, U.S. Army representations of geographic process concurrency can
Engineer Research and Development Center, o

°
Vicksburg, Mississippi lead to non ic geographic dynamic

; A Ao
“Department of Computer Science, University | Outcomes, excessive cog when T

of lllinois at Urbana-Champaign, Urbana, about how concurrent processes interact, and even incon-
Hllinois

5 sistent results. After demonstrating the importance of ge-
*Department of Urban and Regional . X
Planning, University of linois at Urbana- ographic process concurrency, we examine how the

Champaign, Urbana, lilinois characteristics of geographic process concurrency are

“National Center for Supercomputing

Applications, University of linois at Urbana- missing from other state-of-the-art geographic process

Champaign, Urbana, lllinois pi ions. The g pressi k adopts
Petri networks to allow researchers to understand how to

Correspondence

Austin V. Davis, Environmental Laboratory, relate geographic process concurrency to observed mod-

U.S. Army Engineer Research and
Development Center, Vicksburg, MS.
Email: austin.v.davis@usace.army.mil patterns formed by concurrent geographic processes.

eling patterns. Of interest are the real-world geographic

1 | INTRODUCTION

This article examines important characteristics missing from state-of-ths t repr i of pro-
cesses with regard to concurrency. We investigate: what geographic process concurrency is and what opportunities
for improved computational models exist by explicitly representing geographic process concurrency in a way that
is mutually understandable by the human and the machine. Unapt representations of geographic process concur-

rency can lead to non-deterministic geographic dynamic modeling outcomes, excessive cognitive burdens when
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Convergence Science Catalysts

' Global Trade |
< Hydroclimatic extremes and associated vulnerability 079
Siodversiy (3,1
< Socioeconomic impacts of potential climate induced gd..d.d \‘ Globalmpacts
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ooy
e AR
< Telecoupling, food commodity (soybean/corn), &

production and trade, disasters, and land use/cover Local &
change in distant regions Regional Impacts

Community resilience
to droughts & floods

< Global-local-global analysis of sustainability from the
perspectives of biodiversity, fertilizer, and land use
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Aging
Dams

Median Age (57
years > Design
Life (50 years)

State of
Maintenance
Largely Unknown

Key

USACE National
Dam Inventory
Hazard Category

® High
@ Significant
) Low

High Hazard Dams in Need of Remediation

Non-federal dam : 2,500
particular concgr /,E E::§:| 2,000 1,743 2,047
. . 3.7% ] P?J(:)Iicmilily :z
nY . 4, = Us;tk:own 364 528

_ 51% 0.6 A) 2.0% Dams by Ownership ’ 2001 2003 2005
% Years

2007 2009



Geospatial Knowledge Hypercube

Data Domain

Model Domain
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Connect

* Data OKS
« Communities asg,\
« Domain knowledge Q\{b

* Learning resources

e Partners




The I-GUIDE Platform
(The “missing middle”)
) Geospatial Data

~~| Model/data
.Y On Demand [ Interoperation
%! Education/Workforce ~Integration of
+ ¢ Training Resources - Existing Cls

) Expert Consulting 5 Thel-GUIDE
& Support Gateway

P

-‘7
» x
@: SEDE

¢
Advanced Cl &
Community Resources

Distributed Data Assets
(USGS, NASA, FAO..)

@ HYDROSHARE
UCGIS BoK

5 MyGeoHub 0OGC

convergence Research

S 9

e (<2
Convergence Research

Discover, model,
analyze, visualize,
iterate, publish, share,
collaborate, reproduce,
reuse, educate,
train, engage

N
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https://iguide.illinois.edu/platform/

1-GU

Institute for

Geospatial Understanding
through an Integrative
Discovery Environment

Launch I-GUIDE Notebooks

|-GUIDE PLAFFORM

Launch I-GUIDE Data Catalog The I-QUIDE platform is designed to harness the vast, diver.se, and distributed geospatial data at diffarsf?t § le ‘and make them broadly
accessible and usable to,gonvergence research and education enabled by.cutting-edge cyberGIS and ¢y
By
Addtional Resources

I-GUIDE Data & Computation Resources

Geospatial Data Science Curriculurr

® 2023 |-GUIDE All Rights Reserved

e

Pl

l G U I D E Institute for Geospatial Understanding
il ' ) through an Integrative Discovery Environment.
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Knowledge
Convergent Problems Convergence

N
Convergence Curriculum Seospatio) beta Sclence Knowledge
for Geospatial Data Science ‘ GeoAl Frames
coo 1 1 1 1 1
® Q) O © @
w) ) @ o ® ®
S sl (2l |2] 18] [¢
s (2] 18] 3] [E] |2
% 2 2 3 ) %’_’ Knowledge
g g “ § = Connections
o S | (>
S LE B
e (o]

|

Thinking o ? Q Q -
= =3 o 3 = Foundational
Data % = 5 9 2
5 5 = N Knowledge
Methods o a = Threads
3

Tools & ClI

"J Institut

I-GUIDE {3



( I I-GUIDE Overview v Stories & Outreach v Initiatives & Resources v Contact Us

Council of Geospatial Leaders

Richard Butgereit Charles Catlett Damandeep Kochhar Daniel Sui

Susan Paddock

Siva Ravada Dan Reed

i

I-GUIDE ¢_3



Virtual Consulting Office
uide.illinois.edu/i-guide-vco

J I-GUIDE Overview Stories & Out Initiatives & Resourc Contact Us

| I-GUIDE Virtual Consulting Office

1-GUIDES virtual consulting office (VCO) showcases innovative research and education. The VCO addresses the ongoing needs of pertinent communities and partners. Past VCO sessions are avallable
as recordings from their respective links below.

Upcoming Sessions

* An Overview of Cartograms and Gastner's Flow-based Algorithm
« Presenter: Adam Tonks, University of ilinois
« When: Tuesday, March 21, 2023, at 12 pm Central time
« Register here:

Previous Sessions, Recordings Available

Share this

aoon

© 2023 I-GUIDE All Rights Reserved
tute for Geospatial Understanding through an Integrative

Science f

s material is based upon wor
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December 2022 Newsletter
September 2022 Newsletter

Posted 6 mont

Geospatial Understanding
I-GUIDE
l Di y Environment

A #20 | FALL
Sustainability and resillence are among the biggest challenges he world faces MM\INP MEETING
today, especially regarding ciimate change. Meetng those chalienges means both

collecting as much data about our worid as possibie and hamessing that data SCIENCE PFUTURE at 2022 American Geophysical
1-GUIDE Is a big part of harnessing that data revolution. U Fall Meet
nion Fall Meeting

CHICAGO, IL &
1216 DECEMBE

INLINE EVERYWHERE
Geoethics in a Geospatial Data Science
Ascender Ol

Ethics in software engneering, dats manage

ent, and snalyss
o resescher Petar
thics as & companent
of the 1-GUIDE Convergence Curriculum i this overview

The students and technical staff of -GUIDE, o I8 critical within data-driven research. Lis

Diveh describe the distinctive role of geoe

divorse
In this editon, we hear about the fascinating joumey
of UIUC doctoral student Becky Vandowalle, and how
her study of the ciassics informa her modeling of
human behavior in moderm-me disasters.
Ascender

Watch it Here

1-GUIDE Webinar I-GUIDE Virtual Consulting
Series Office Hours
LGUIDE's webinar series The Virtual Consulting Office hosts
showcases works
research and educaton and discussions that gather the.
‘advanced by -GUIDE knowledge and experience within |-
‘cohs and partners. ‘GUIDE with that of the broader
‘Upcoming Webinars:
+ Visual Storyteling with Upcoming Workshops:

Data: From the Basics 1o 1 * Communicating Science: Identifying

"J Institut

I-GUIDE {3
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Discover

» Scientific knowledge
« Convergence science in action

« GeoEthics
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Global drivers of groundwater
sustainability stress in the US

(1) Significant implication of global food
demand for US water resources

Spillover effects of groundwater
sustainability policy

(2) Fruit and vegetable productionis
likely to move from California to Florida
iNn response to water restriction policy in

the Western US

% change in cropland area due to
groundwater sustainability restrictions

2050

e \ o 26-
Drivers of change AN
he groundwate
withdrawals 2010- o' el {°n°

B apove 100
B 5010 100
B 251050
B 101025
O 5t010
O gto5

O 5i00

B .10to-5
B -2510-10
B 50to-25
B _100to 50

g

Haqiqi, I, Bowling, L. C,, Jame, S. A, Hertel, T, Baldos, U., & Liu, J. (in review). Global Drivers of Local Water Stresses and Global Responses to Local
Water Policies in the United States. Environmental Research Letters.
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| Summer School 2023

Convergence Science in Action
L UCAR campus in Boulder, Colorado
August 7-11, 2023

The Institute for L through an Discovery t, I-GUIDE, will lead a week-long Summer School in August 2023 on Convergence Science in Action.
Certain complex and compelling societal problems require a convergent research approach, when knowledge, tools, and modes of thinking from multiple disciplines are strategically integrated and

merged. About 25 graduate students and early career scholars will collaborate with project members of I-GUIDE to develop novel solutions to complex problems that rely on computation- or data-
intensive geospatial data science. The participants will experience the ive and that are key to comprehensively working on convergence science problems,
including geoethics, geo-enabling reproducible and open science, geovisualization, and geoAl and spatial data science via cloud and high-performance computing.

This year our application areas will include topics such as climate change, biodiversity, water security, i , and ions of these as studied via social science data.

The Summer School will be hosted on the UCAR campus in Boulder, Colorado, from Monday August 7 to Friday, August 11, 2023. If you are a graduate student or early-career scholar new to
geospatial data science and want to learn more about integrating this into your research, or are already working with data-int ial science this Summer School will offer
new and exciting opp ies for your and will help you develop interdisciplinary skills and build new connections with others in related fields.

Organizers

® Mohan Ramamurthy, UCAR (mohan@ucar.edu)

e Anand an, UIUC edu)

e Eric Shook, University of Minnesota, Twin Cities

e Diana Sinton, University Consortium for Geographic Information Science
« Shaowen Wang, UIUC

https ://i gu id e. i I I i n ois . ed u/s ummer-sc h 00 I_ 2023/ Have questions? Please reach out to Mohan Ramamurthy or Anand Padmanabhan.

I-GUIDE 3 5 it e
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Geoethics

The lack of computational reproducibility support and data ethics guidance is a major for integrati ge infrastructure. This key area of activity for I-GUIDE involves supporting
the process of decision-making around sharing data and data-driven research outcomes. These include issues of privacy, consent, equity, assessment of benefits and harms, transparency, and
integrity in research ices and use of Al

Geoethics is a central area of our Convergence Curriculum for Geospatial Data Science. Listen to I-GUIDE researcher Peter Darch explain why i this structural gui for computational
reproducibility and data ethics from the start is so important.

An overview of geoethics from I-GUIDE'’s Peter Darch.

People Technology
Geoethics

Places Ethics

Geoethics Resources

e GIS Ethics Case Studies, ht
University.

e Data and Society, https://datasociety.net. Data & Society advances public understanding of the social implications of data-centric technologies and automation.

o Al Now, https inowinstitute.org. The Al Now Institute at New York University is an interdisciplinary research center i to ing the social implications of artificial i

rg. This recently updated and expanded collection of case studies is a classic contribution for this field, curated and maintained by Penn State

Share this:

I-GUIDE 3




I-GUIDE Forum 2023

* Location: The Forum at Columbia University, New York City, USA
e Time: October 4th — 6th 2023

« Pre-conference workshops on October 4t
« Main conference on October 5th and 6th

« Theme: Harnessing the geospatial data revolution for
sustainability solutions

https://iguide.illinois.edu/forum-2023/
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Forum 2023

Harnessing the Geospatial Data Revolution for Sustainability Solutions
October 4 - 6,2023

MAP
CONNECT
DISCOVER

.
£

e

Join us at the I-GUIDE Forum 2023, an international conference for a groundbreaking event focused on "Harnessing the Geospatial Data Revolution for Sustainability Solutions.” As the world becomes
increasingly interconnected, harnessing the power of geospatial data is more critical than ever before. At this Forum, we'll explore innovative ways to leverage geospatial data to tackle some of the most
pressing sustainability challenges of our time.

With a diverse range of speakers and topics, I-GUIDE Forum 2023 is an exciting event for anyone interested in the intersection of geospatial science & technology and sustainability. Don’t miss out on
this opportunity to connect with like-minded peers, learn from leading experts, and gain insights that will help make the world more sustainable.

Information about speakers, sessions, and registration will be announced soon!

The I-GUIDE Forum 2023 will be held at: Map of The Forum at Columbia University
2 ez State Park
; t umbis
The Forum at Columbia University  The Forum at Columbia Univ... 7 5 o
601 W 125th St. New York. NY 10027, 601 W 125th St, New York,NY 10027 pirections 5
ff 48annnr seeviews S ) c
View lary ’f‘\ 3 > a g
& WEST HARLEM & g
The Forum at F
ColumbiaUniversity 4 f
Trustees-Columbia Lincoln Mec
University In o /4
+
HARLEM
y o
¥ Columbla University )
Schoolof the Arts Wi ¥ Go SENTRAL HARLEN 3 .

TN Bt Lo o 23 A7
Keyboard shortcuts  Map data ©2023 Google Terms of Use  Report a map error




I-GUIDE
Team

( "J Institute for Geospatial Understanding

! I'G U I DE ck’ ) through an Integrative Discovery Environment



Thanks!

 Comments / Questions?

« Contact: shaowen@illinois.edu

 Twitter: swuiuc

xS I-GUIDE £3;
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