NATURAL

(CONVERGE | [IHTIE
NHERI 2% CENTER

S JL

The F uture Futures Thlnkmg for Emergency

Management

Lor1 Peek, Ph.D.

Professor, Department of Sociology
Director, Natural Hazards Center | hazards.colorado.edu
Principal Investigator, CONVERGE, SSEER, and ISEEER | converge.colorado.edu

University of Colorado Boulder




L

.

il

Thank you,

Department of Emergency
Management,

Jacksonville State University!

1
\

§
; \\\\(\\§§\\

v —.\ j

N

g

b | \
f LT
i = it

~




The Future




n

i

hat 1s your
hope
‘ or the future?




I am not treating hope as an
emotion or a feeling.

Instead, this question about your
hope for the future is meant to
evoke your desire for yourself,
your community, or the world.

~ That means that you do not need
to feel optimistic or even hopeful
- that what you desire is going to
happen. You just need to think
about what you hope for.

What 1s your
hope
for the future?



My hope for
the future:

every child in this
nation has an
opportunity to
learn 1n a racially
integrated, well-
resourced school
that 1s safe from
natural hazards







The realities we face:

* Fewer than half of all public schools
in Oklahoma, one of the most
tornado prone states in the nation,
have a tornado shelter

* More than 6,000 schools, serving
over 4 million students in the U.S.,
are in places highly vulnerable to
flooding

* Many of the schools in our nation’s
largest school districts do not have
proper cooling or heating systems —
leaving children sweating or
shivering and unable to learn

* Thousands of schools are vulnerable
to damage or collapse in earthquake

* This 1s an environmental and social
justice issue: In the U.S., Black,
Hispanic, and low-income children
are much more likely to attend such
poorly maintained schools

* The situation for schools and school
children in low- and middle-income
countries 1s even more dire



What 1s your
hope
for the future?

What are the
realities we face?




What 1s your hope
for the future?

What are the
realities we face?

What are the

problems that need
to be addressed?



f'l‘ Unsafe school
buildings

Climate extremes "

and rising natural
hazards risks
Racial and
economic

- 1nequality

Underfunded
school districts

Lack of political
- or public will

What 1s your hope
for the future?

What are the
realities we face?

What are the

problems that need

to be addressed?



Unsafe school
buildings

Climate extremes i

and rising natural
hazards risks
Racial and
economic

- 1nequality

Underfunded
school districts

Lack of political
- or public will

These problems
require Cross-
disciplinary and
CTOSS-
organizational
collaboration

¥ -



Convergence

Research

for |
21st Century
Challenges \




What is convergence?
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Convergence

Convergence behavior — or
“the mass movement of
people, messages, and
supplies toward a disaster
struck area’ — has long
been of interest to hazards
and disaster researchers.




Convergence

I am focusing today,
however, on more recent
process-oriented and
research-based definitions
of convergence.
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What is convergence research?

(1) Research driven by a specific and (2) Research that involves deep integration
compelling problem across disciplines

As experts from different disciplines
pursue common research challenges,

Convergence research is generally their knowledge, theories, methods,
ingpired by the need to address a data, research communities, and
specific challenge or opportunity, languages become increasingly
whether it arises from deep intermingled or integrated. New
scientific questions or pressing frameworks, paradigms, or even
societal needs (NSF, 2019, p.1). disciplines can form sustained

interactions across multiple
communities (NSF, 2019, p.1).




The Convergence “Revolution”: Gaps and Barriers

(1) “...social sciences and humanities are under- tapped resources
for convergence efforts” (NRC, 2014, p. 14). (Yet, many of the

grand challenges of pressing concern are at their core moral, ethical, social,
political, and economic problems. Risk of “technical fixes” for social

problems.)
(2) “Problem-driven” and “solutions-oriented” approaches can be

highly fraught.




The Convergence “Revolution”: Gaps and Barriers

(1)
(2)
(3)

(4)
(5)

“...soci1al sciences and humanities are under- tapped resources
for convergence efforts” (NRC, 2014, p. 14).

“Problem-driven” and “solutions-oriented” approaches can be
highly fraught.

Structural and institutional barriers that threaten convergence

research (e.g., shortage of researchers, inadequate funding, problems with
organizational cultures, faculty development and promotion issues, etc.).

Lack of training, support, and incentives for encouraging the
functional and demographic diversity that convergence requires.

How do you actually “do” convergence research? (Science of
1leam Science (SciTS))



Important to Acknowledge: “Convergent-Like”
Approaches in the Hazards and Disaster Field

* “the remarkable reduction in earthquake fatalities in nations such
as Japan, Chile, and the United States 1s the result of ‘convergent-
like’ research partnerships between geologists, seismologists,

earthquake engineers, architects, social scientists, and public
officials...” (McNutt, 2017, p. 2-3).

* Why “convergent-like” rather
than “true convergence’?
PRGN




(1) “Convergent-Like” — Most research 1n the field

remains uni-disciplinary or multi-disciplinary in nature.
(Of course, plenty of important exceptions!)

Unidisciplinarity Multidisciplinarity
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Interdisciplinarity Transdisciplinarity
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Increasing depth of knowledge

Increasing depth and breadth of knowledge

< )

Increasing depth, breadth, and integration of knowledge



(2) “Convergent-Like” — The field remains heavily
(although certainly not entirely) in the “problem-diagnosis’
stage. This 1s vital, but to move toward ““true convergence”
we need to more consistently couple problem identification
with potential solutions.

9




Diagnosing
Problems is
Vital




But So is
Offering a
Treatment
or a Cure




The Hazards
and Disaster
Field is Well
Poised to
Advance the
“Convergence
Revolution”
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A Framework for Convergence
Research in the Hazards and
Disaster Field: The Natural Hazards
Engineering Research Infrastructure
CONVERGE Facility

Lovi Peskt*, Jennifer Tobin?, Rachel M. Adams?, Haorui Wu? and Mason Clay Mathews*
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The goal of this arficle is fwofold: to clarify the tenets of convergence research and to
motivate such research in the hazards and disaster field. Here, convergence research
s defined as an approach fo knowledge production and action that invoives diverse
teams working together in novel ways — transcending disciplinary and organizational
boundaries — to address vexing social, economic, environmental, and technical
challenges in an effort to reduce disaster losses and promote collective well-being.
The increasing frequency and intensity of disasters coupled with the growth of the
fiedd suggests an urgent need for a more coherent approach to help guide what we
study. who we study, how we conduct studies, and who is involved in the research
process itseff. This article is written through the lens of the activities of the National
Science Foundation-supporied CONVERGE facility, which was established in 2018 as
the first social science-led component of the Natural Hazards Engineering Research
Infrastructure (NHERI). Convergence principles and the Science of Team Science
undergird the work of CONVERGE. which brings together nefworks of researchers
flom geotechnical engineering, the social sciences, structural engineering, nearshore
systems, operations and systems engineering, sustainable material management, and
nterdisciplinary science and engineering. GONVERGE supports and advances research
that is conceptually integrative, and this arficle describes a convergence framework
that includes the following elements: (1) identifying researchers; (2) educating and
training researchers; (3) setting a convergence research agenda that is problem-focused
and solutions-based; {4) connecting researchers and coordinaling functionally and
demographically diverse research teams; and (5) supporiing and funding convergence
research, data collection, data sharing, and solutions implementation.

" - researcn, asasters, v Y. training, Science
of Team Science, research coordination networks




The Hazards

and Disaster
Field is Well A definition f01: convergence for

. hazards and disaster research:
Poised to A o nowled

n approach to knowledge

Advance the production and action that
“Convergence involves diverse teams working
Revolution” tOgethe.r n Il.OV.el Ways —
transcending disciplinary and
organizational boundaries — to
address vexing social, economic,
environmental, and technical
challenges in an effort to reduce

disaster losses and promote

collective well-being” (Peek, Tobin,
Adams, Wu, and Mathews, 2020, p. 2).



A Framework and Support for Ethical, Rigorous, and

Coordinated Convergence Research
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https://converge.colorado.edu/
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https://converge.colorado.edu/signup

Research Networks:

Communicate, Coordinate, Collect and Share Data

Convergence requires deep
disciplinary integration. Yet the
challenge of connecting researchers
across disciplinary divides and
coordinating research teams is
difficult and one that has long been
of concern for those interested in
participating in and supporting
interdisciplinary research (Wilson et
al., 2015) ... The nature of disaster
research — which often involves the
collection of perishable data and
necessitates rapid team formation and
deployment — does not always allow
for the kind of systematic, measured
approach that is required if an area of
scholarly inquiry 1s to make
substantial theoretical and conceptual
advancements (Tierney, 2007).
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Office Facility

converge.colorado.edu/research-networl



https://converge.colorado.edu/research-networks

Hope for the Future



Please sign up for updates and information for the
Natural Hazards Center and CONVERGE:
hazards.colorado.edu/signup
converge.colorado.edu/signup

CONVERGE is funded by the National Science Foundation, Division of Civil, Mechanical, and Manufacturing
Innovation (CMM]I), Program on Humans, Disasters, and the Built Environment (Award #1841338). Any
opinions, findings, conclusions, or recommendations expressed in this material are those of the authors and do
not necessarily reflect the views of the NSF.
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Social science / Interdisciplinary resources
NSF Award #1841338

UNIVERSITY OF WASHINGTON
Post-disaster RAPID Research
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Hybrid Simulation

NSF Award #1520765
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