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Recent and ongoing research in P

San Juan Urban Resilience to
Extremes Research Network -
UREx San Juan

@urexsanjuan - Education
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CONVERGE COVID-19 Working Groups for Public Health and Social Sciences Research

Research Agenda-Seting Paper
This paper was writen 1o help adhance co inthe o
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Working Group Name:

Risk Communication in Concurrent Disasters

Working Group Description:

A he COVID-19 o y Tomadoes, earthquakes,
Sres. Soods. nd others are simineots haﬁe«mgmdhmofmvpleomsmcmmn,

isstrs a sl consdering ndusments 0 repae for potenial evstsrelted to sesonsl and ye-ousd
‘hazards. This Working Group focuses mm; ‘people affected by sequential

Theoretical Challenges:

The curemt public health crisis of COVID-1S presents
sevenal challenges for pecple dealing with other disasters of
i “Disasters can be defined

s “processes involving the combmation of a potentally
nanmal,

“potentially destructive agents.” whether they are from the DISASTER!
“patual, modified, andlor comstructed enviromment™

‘However, there is a need to rethink risk communication and how we conceptualize situations of concurrent
etwielor it Gecisions and hazard adjustments 52 who

are entanzled in multiple disasters.

Hers we & s ;
1992:53) and what are appropriate protective actions i an environment of (1) sequential and concurrent

CONVERE | Nowa s Cara E

Helping Affected
Communities Engage in
Resilience

+ Add a button @hacerupr - Education

Risk Communication in Concurrent Disasters

Jenniffer Santos-Hernandez, University of Puerto Rico-Rio Piedras
Lorna Jaramillo Nieves, University of Puerto Rico-Rio Piedras
Sara McBride, U.S. Geological Survey

Nnenia Campbell, University of Colorado Boulder

Jeiselynn Rios Rivera, University of Puerto Rico-Rio Piedras

Leslie Martinez Roman, University of Puerto Rico-Rio Piedras

In the last three years, residents of Puerto Rico have been affected by hurricanes Irma and
Maria, the 2020 earthquake sequence, and the COVID-19 pandemic. This project seeks to (1)
understand the risk perception of diverse users of earthquake risk communication
information in Puerto Rico, (2) how available risk communication products (e.g., aftershock
forecasts), experience with other unfolding disasters, as well as their social characteristics
and individual and familial situation, may inform hazard reduction and protective action
decision making, and (3) co-design visualizations that allow governmental and non-
governmental organizations to effectively and efficiently convey current and future
earthquake risk.

uerto Rico

+ Add a button




Participatory Planning and Co-Design

Urban Resilience to Extremes Sustainability Research Network (UREx SRN) — 2015-2021

* Interdisciplinary network of researchers and professional that study urban
sustainability, social vulnerability and resilience to extreme events. Promotes the
participatory planning through the development of medium and long term
sustainability scenarios.

The EPA College Underserved/Community Partnership Program (CUPP) at Centro de
Investigaciones Sociales supported the creation of the Helping Affected Communities
Engage in Resilience (HACER) to provide technical assistance to disadvantaged communities.
(2018-2020)

e CUPP presented an opportunity to engage communities in long-term recovery planning
to advance desirable futures; a missing link in UREX.

Transformative scenarios served as a reflexive participatory tool through which stakeholders
engage in developing a collective synthesis of the situation, think about what could happen,
and explore what could be done, and what could be their role in the process.

A platform for university/community/government collaboration that became useful to the
U.S. Geological Survey after the 2020 Southwest Puerto Rico Earthquake Sequence, leading
to the collaboration ‘Risk Communication in Concurrent Disasters’ to co-design risk
communication products to convey the aftershock forecast.

Risk Communication
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Social amplification of risk in Puerto Rico

Protective Action Decision Making (PADM)

ENVIRONMERTAL CUES
SOCIAL CUES
INFORMATION SOURCES
CHANNEL ACCESS AND PREFERENCES
WARNING MESSAGE
RECEIVER CHARACTERISTICS

PRE-DECISION
PROCESSES
*RECEPTION/EXPOSURE
*ATTENTION
+COMPREHENSION/
INTERPRETATION

THREAT
PERCEPTION

PROTECTIVE ACTION
PERCEPTION

STAKEHOLDER
PERCEPTION

PROTECTIVE
ACTION DECISION
MAKING

Adapted from Lindell and Perry (2011)

Economic Crisis (2006-Present)

SITUATIONAL
FACILITATORS

53

SITUATIONAL
IMPEDIMENTS

Otros retos / Other challenges

Debt Adjustment Plan

Unemployment and underemployment
Elimination of services

Population loss — aging

Circular migration

School closures and limited access to education

» Escuelas como refugios o centros de servicios de
emergencia / Schools as shelters o emergency centers

» Escuelas certificadas destruidas / Schools certified as
shelters destroyed
Zika, Chicungunya
* Reduced number of health professionals

Political stability: Government corruption, summer of
2019 protests

Public/Residents
of communities
in our study

Government EM
Decision Makers



Field research in Puerto Rico
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Why rethinking
recovery Is
VITAL?

Dynes and Quarantelli (2008). A
Brief Note on Disaster Restoration,
Reconstruction and Recovery: A
Comparative Note Using Post
Earthquake Observations.

e Reconstruction

* RECOVERY

Why are we failing?
Non-sustainable regimes




SOCIAL VULNERABILITY: UNSAFE CONDITIONS

oNaturaI O hazards 1 n F

« (Debidoa lascontinuaslluviasde los tltimosAp AO8 1 A | |
Construction Companyuvo que pararla mayor parte de la®bras de
construccionde viviendasa bajocosto en Puerto Nuevo,declarando
la censantiade unos 5,000trabajadores Tan prontocesenlaslluviasy
vuelvanaafirmarselos terrenos, los trabajadoresseranllamadospara
reanudarlas menmonadasobras, segunexplico C.Y. Clemens,
vicepresidentede lacompania8 0 Impébdtial 6 deagostode 1948)

«cO4EA TAUTO T &£ 2pi O0EAAOAO ! OC
residents of Puerto Nuevo who have bought houses in the lower part _A
of Puerto Nuevo complain that to get from that part to the main =
Of AAh OEAU EAOA O1 cEAVAdO 81IH®T OCES
diciembrede 1948) ’

* The discussion about channeling the Rio Piedras river began in 1948




Fast forward: October 13, 2021
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San Juan

ommunities in which we have worked recently

La Perla
Viejo San Juan i
Puerto Nuevo
Buena Vista
Cantera

Villa Nevarez
Rio Piedras Heights
Caimito

Las Curias

Playita

Sabana LLana

ur

Guanica
e L3 Luna
Guayanilla
e |Indios

ZUSGS

‘science for a changing world

Secuencia del Terremoto del 2020
en el Suroeste de Puerto Rico

El Servicio Geoldgico de los EE. UU. ha publicado un informe sobre la duracién pote | de
las réplicas de la secuencia (serie) del terremoto del Suroeste de Puerto Rico en el 2020 que
puede ser usado como guia en las decisiones de politica publica, otras acciones y ayudar a
las personas a mantenerse seguras y cuidarse a si mismas y a los demas

i PRONGSTICO DE REPLICAS*

Las réplicas son normales y algunas seran mas grandes que otras, pero habra menos con el tiempo.

PROBABILIDAD PROBABILIDAD PROBABILIOAD
ANUAL DE ANUAL D€

los terremotos ocurrirdn 5+ + s

diariamente durante meses actualmente >997 y se actualmente 501 y se actualmente 8%y se
y luego semanalmente mantendré por encima del mantendré por encima del mantendré por encima del
durante afios. 507 durante 3 - 10 afios. 257 durante 3 meses - 3 afios. 5% durante 1 - 10 meses.

PROBABILIDAD
ANUAL DE
+

se mantendra por
encima del 1% durante
2.-10 aiios.

La probabilidad anual es la posibilidad de que ocurra un terremoto
en cualquier momento dentro de un periodo de un afio. Las réplicas
futuras se ubicaran en la misma area que los eventos pasados.
Estas réplicas no cambian el riesgo en otras partes de Puerto Rico.

Puerto Rico

Area del Mapa

Aunque los terremotos son normales en Puerto Rico éstos
pueden ser inquietantes. ; Te sientes ansioso o estresado?

1-800-981-0023

La Linea PAS (Primera Ayuda Sicosocial) Consejeros de crisis
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( ) La Perla, San Juan,

Community vision: A community with essential services

accessible, a clean coast, a community garden where
residents have assigned plots and a kitchen soup, with

more edible or food producing plants.
T ‘ i‘

Community Sustainability Goals

Sustainable water managerment
Effective wasterwater management
Efficient solid waste management
Healthy community

Renewable energy for every household
Increase green cover

Improve access to services and infrastructure

in Old San Juan



Villa Nevarez

We aspire to a community that is not gated with green areas that are maintained, that do

10

ivel comunitari

n a nive

Visio

not flood, that do not pollute, where streams and creeks are maintained. We aspire to a community with a safe linear

park along the river in harmony with nature. Also, we aspire a community with access to collective transportation,
with a well -designed and maintained infrastructure; with paved and safe streets. We aspire to become a cohesive

sufficient and zero waste.

community where residents follow regulations, with appealing landscapes, supportive, tolerant and reciprocal
self

neighbors,
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Current proposal: The opportunity to rethink

ood mitigation I n San

Project Description
2.1 Project Description

The Rio Puerto Nuevo project was authorized for construction by the Flood Control Act of 1870 Section
204 (PL 91-611) and the Water Resources Development Act of 1986 Section 401 (PL 99-662). The
project is located in San Juan, Puerto Rico. The Rio Puerto Nuevo Basin drains 24 square mdes, 75
percent of which is highly developed with a population of 250,000 persons. The plan of improvement
protects against the 100-year ficod by the construction in the Puerto Nuevo River and its tributanes of 1.7
miles of earth lined channel, 9.5 miies of concrete lined channel (5.1 miles of which are high velocity), and
two debnis basins. The plan will also require the construction of five new bridges, the replacement of 17
bridges, and the modification of eight existing bridges, refer to Figure 1.

A LA\
L \”\vﬁl‘
BoaaanY
m \u ;\ ﬂ\iu "..\"‘"

\A/ ST NS & IR ok Y AR
lmrlL%J,“. / R i SCUN ,\Y"&

' "ﬁ h’ Fh N 8‘0» Go__gle EQ&th

Google Earth Plan View of the four Las Americas Bridges and Puerto Nuevo Channel Improvements from Station 147440 1o Station 176+50.

Figure 1: Rio Puerto Nuevo Contract Locations



The power of participation:
What about representation?

foseiicasg Rico o ¢ Numero esperado de réplicas
0 WO Ve deemns  Tmes Kkt
A5
o L~ —. N -
= fo=, L 200 400 1200 -
3 Updating the aftershock Forecast Template Product
" P~ — e .
s . = J 2 . Prepared by Sara K. McBride, Andrew Michzel, Jeanne Hardebeck, and Jenniffer Santos-Hernandez
Mo, R WST. .

Summary

Magnitud de Réplicas esperadas en lo siguiente:
o i E,e Mes Ado
e Nimero Probabildsd 1omis  100omis 10000mis

Magnicud
la Réplca _ esperado de 1 0 mis
Magnicad 3| 0 o
5
0

This decument sutlines the Afterchork Foracast template update, which was updated aver a oic manth process,
S Cd bl The changes ware made incorporating feedback fraom wsers that was gatherad since 2018, insights fram the
Magaiend 5

" " s
Magnitud 6 Toew " -

e

s
i forecast development team and HAZDEY members, and early findings fram social science research conducted in

Puerta Rico. This update represents the teat and software updates; visuals will start to be incorporated in Fall

Ofichn Sl Maoess o e, Gon sl 1082175

2022, depending on staff availability.

Background

Generado por residentes de la Comunidad Indios, Guayanilla

The Aftershock Forecast template was developed in 2017 and operationalized in 2018, in time for the M7.1

Anchorage Earthquake in Movember 2008, Media anabysiz of the effectiveness of ths praduct indicates that it
Pronéstico de replicas de terremoto para el suroeste de Puerto was freguently used in media stories abaut the earthquake, particularly in the weeks and manths afterwarnds, as
Rico

Grupo Ashley: Guayanilla aftershocks continued {Michael et al, 2020} While the forecast was & relatively new product, it was one of the

) meast used by the media (Thompeon et al, 3020, The clarity of reporting of the foracasts was markedly
impraved from the 2016 Bambay Besch Swarm, as detailed in McBride et al. (2019], showcasing that the
importance of quick dissemination of the forecast, use of Associated Press English, and a design based on
presenting a hierarchy of information & critical to s success, However, users of the aftershock forecasts,
particularly earth scientists, found some of the wording and low difficult to use and made suggestions aver the
Last bwa yesars. Thess suggestions from users wers catalogued by the aftershock forecast team in a document,

which also included idess from the team.

Oeher earthguakes occurred since 2018, notably the Southwsstern Puerto Rico Ssguence, with the mast

damaging earthguake ocourring in Fanuary 2020 (van der Ekt et al, 2022). During this seguence, scenarios were

S
i

developed and a duration repart was released publicly, with the suppart of the Federal Emengency Management

Micaris:

[ =]

Agency. All materials were transkated into Spanish and contained visuals. Further, local social scientists wene
Age: Linca PAS: |-800-951-4023 (Primers
- ) Consejerusde Crna

uda Sicosecial)

consulted on the development of the communication of these forecast products. After the inftial respanse was
aver, lenniffer Santas-Merndnde: from Centro de |peskigacines Sociales (CI5) at University of Puerta Rica-Rio
Piedras worked with Sars McBride (USGS1. MNrenia Camobell {Natural Mazards Center. University of Colorada
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ing for
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Preparedness

disaster reduction

Prepare and earthquake response plan with the community (n=436)
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NOW

Transformative scenarios — Transition management -
Transformative change

Transformative change — non-linear systemic change that
leads to fundamental, qualitative changes in societies’
cultures, structures, and practices (Loorbach et al., 2017).

Occurs across local contexts and is enhanced through
translocal networks

Transformative innovation advances through growing,
replicating, partnering, instrumentalizing, embedding.

Transdisciplinary action researchers seek ways to adapt
and learn, to inspire and mobilize or to translate concerns.

Our youth is dealing with the uncertain future that we
maintain and perpetuate.



e WCIFAf dZNBE 2F GKS
to grips with the problem of colonies
will invite catastrophe.
- W.E.B. Dubois, Color and Democracy: Colonies and Peace (1945)
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http://la-letra-escarlata.blogspot.com/2010/02/calendario-literario-de-febrero.html
https://creativecommons.org/licenses/by/3.0/

Thank you!

NSF Urban Resilience to Extremes Sustainability Research Network (San Juan)
@ http://Mww.facebook.com/urexsanjuan
@urexsanjuan

Helping Affected Communities Engage in Resilience
@ http://Mww .facebook.com/hacerupr
@hacerupr

Dr. Jennifferr M. Santos-Hernandez
lenmifferrsantosi@uppedu
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