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To reduce landslide risk, 
we must accelerate the integration of 

the social and physical sciences, 
engineering, public health, and other 

relevant disciplines and ways of 
knowing. 

This will require a convergent 
approach that is participatory, 

interdisciplinary, problem-focused, and 
solutions-based. 
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SOCIAL SOLIDARITY

‘refers to the social bonds between 
people that create a sense of 

belonging and identity... arises from 
shared values and beliefs, communal 
activities, and our interconnections’   

(~Emile Durkheim, 1912)

Landslide Risk Reduction is a 
scientific endeavor and inherently 

social process that involves 
people, organizations, institutions, 

and policy making bodies. 

This process necessitates the 
deep integration of social 
science knowledge and 

approaches. 
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3 key points regarding the importance 
of social science integration and 

convergence



1. Social Science Questions are Central to Landslide Risk Reduction
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1. Social Science Questions are Central to Landslide Risk Reduction
Social science integration and research leadership supports a human-centered approach to 
landslide risk reduction. Examples of the types of questions* social scientists might study include: 
Risk, Risk Perception, and Warnings 

• Who is most at risk to landslides? (hazard exposure x physical vulnerability and social vulnerability / capacity) 
• How do people become exposed to landslides? How is exposure shaped by historical, social, political, and 

economic processes? 
• How do different population groups understand landslide risk? How do people interpret landslide 

susceptibility maps? 
• Who has access to landslide early warnings, and what are their further information needs? 

Preparedness, Response, and Mitigation
• Are people prepared for landslides? What or who helps initiate preparedness in communities?  
• How do diverse segments of the population act—both immediately (protective actions) and in the long-term 

(insurance, structural mitigation, relocation)—in response to the risks they face? 
Impacts and Recovery 

• What are the mental and physical health, educational, economic, political, and social impacts of landslides?  
• What financial resources and other forms of social capital do people draw on to recover from landslides? 
• What are the long-term consequences of landslides for families, schools, businesses, and communities? 

Policy Evaluation 
• What landslide risk reduction policies and programs are in effect at the local, state, tribal, and territorial 

levels? How effective are these programs at reducing risk?    
*Jocelyn West, Sociology Ph.D. candidate at CU Boulder, is writing a dissertation that will tackle some of these key questions. 



2. Social Scientists Are 
Leading Efforts That 

Can Support Your Work
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2. Social Scientists Are Leading Efforts That Can Support Your Work
A few examples of existing social science programs that could be leveraged in the landslide hazard 
space (while also attending to the question of “What is unique about landslides?”). 

  ShakeAlert® Social Science Working Group, U.S. Geological Survey 
• research on public awareness of earthquake hazard and available warning technology  
• evidence-based guidance for emergency alert terminology 
• actionable risk communication messaging 
• inclusive alerts and warnings  

Social Science Research Group for Wildfire, U.S. Forest Service 
• organizational learning and continuous improvement 

Social Science Extreme Events Research (SSEER) Network 
• status of the social science workforce 
• social science research coordination
• social science expertise

Natural Hazards Center 
• Quick Response Research Award Program* (*funding from USGS for landslide hazard research!)
• public education and research to applications    

CONVERGE 
• training on the ethical collection of perishable data, reciprocity, social vulnerability, and much more 
• multi-disciplinary research coordination and systematic data collection 
• training and funding for data publication and sharing



3a. Convergence Works
“The remarkable reduction in earthquake 
fatalities in nations such as Japan, Chile, 

and the United States is the result of 
convergent-like research partnerships… 

These partnerships have resulted in 
improved maps of earthquake risk areas, 

estimates of strong ground motion, 
engineering designs for earthquake 

resistant structures, and revised building 
codes compliant with those designs.” 

-Dr. Marcia McNutt, “Convergence in the 
Geosciences,” GeoHealth, 2017   



3b. Participatory Convergence 
Works Even Better

• Despite initial scientific breakthroughs, early 
applications of convergent research a) had little to 
no social science involvement and b) provided 
limited guidance for going beyond basic science 
and engineering to reach impacted communities.

• Yet, societal transformation requires that scientific 
innovations are received, understood, and 
implemented by practitioners, policy makers, and, 
most importantly, the communities and populations 
impacted by the serious problems to be addressed.

• Participatory convergence is a research 
approach that is participatory (community-
centered, ethical, equitable, collaborative) and 
convergent (interdisciplinary, problem-focused, 
solutions-oriented)



Participatory 
Convergence 
In Action 

• Hurricane Maria triggered more than 
70,000 landslides in Puerto Rico

• The USGS Landslide Hazard Program 
responded to Puerto Rico in the wake of 
Hurricane Maria and, based on 
stakeholder requests, identified the 
need to assist with the development of 
scientific products and education and 
outreach materials.



USGS + UPRM Partnership: 
Scientific Products 

USGS + NHC + UPRM Partnership: 
Education and Outreach Products 

pubs.er.usgs.gov/publication/ofr20201022
Hughes and Schulz, 2020

Download the Guides: hazards.colorado.edu/puertorico

● Landslide inventory
● Landslide susceptibility map
● Products for hardest hit municipalities

● Landslide guide (Spanish/English) 
● Complementary products:

o Trainings, radio scripts, infographics, & more

Core Project Team: Lindsay Davis, Jocelyn West, (co-leads) 
Godt, Hughes, Lugo Bendezú, Álvarez, Peek

https://pubs.er.usgs.gov/publication/ofr20201022


Why was the Landslide Guide created?

• A: To support the risk reduction objectives of 
residents and professionals in Puerto Rico.

• B: To engage, inform, and raise awareness about 
landslide risks in communities in Puerto Rico.

• C: To serve as a foundation for various additional 
modes of risk communication including multimedia, 
workshops, and presentations.



Participatory 
convergence 
requires trusting 
relationships and 
long-term 
collaboration 



UPR 
Academics 
& Students

Puerto Rico 
Seismic 
Network

Puerto Rico 
Planning 
Board

National 
Weather 
Service - WFO 
San Juan

International 
Tsunami 
Information 
Center

Emergency 
Managers 

Puerto 
Rican 
Residents 

Municipal 
Governments

CDC

NIST

SURGE

FEMA

Cooperatives 
(e.g., Cabachuelas)

Univision

RISE

Cultural 
Centers

Geological 
Society of 
America

PR Highway & 
Transportation 
Authority

EcoExploratorio

Participatory 
convergence 
requires trusting 
relationships* 
and long-term 
collaboration 

*Special thanks to ACL 
member Dr. Lorna 
Jaramillo Nieves! 



Participatory Convergence 
Success Story

Puerto Rico’s LandslideReady Program is getting these 
scientific and risk communication products into the hands of 
emergency managers, planners, and community members.  

This was possible because of a social science-informed, 
participatory process that has supported municipalities. Some 
metrics of success: 
• 15 municipalities currently participate in the program. 
• More than 5,000 Landslide Guides have been distributed. 
• Countless conversations and numerous preparedness 

and risk reduction actions have been initiated. 
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School

Photo: Stephen Hughes, Puerto Rico, 2020

What is 
holding us 
back? 



What is 
holding us 
back? 

1. There is no cohort of landslide social science researchers 
akin to the generations of social scientists who’ve studied 
earthquakes, hurricanes, tornados, and wildfires.
• Only 45 (2.5%) of 1,836 Social Science Extreme Events Research 

(SSEER) members have studied a landslide event. (14 of these 45 
landslide social science researchers are in the United States.) 

• There has been less federal/academic investment in building the 
capabilities of landslide social science researchers when compared to 
other hazards. 

2. Landslides are one of the least studied natural hazards among 
social scientists. 
• Landslides often hit rural or geographically isolated populations. There is 

a tendency in the social sciences toward studying large-scale events 
that impact large numbers of people.

• The Oso Landslide (2014) is the most studied landslide in our SSEER 
database, and still, only 5 social scientists reported studying that event. 

3. Save for a few important examples of interdisciplinary, deeply 
integrated social-physical-engineering-health research, we have 
few models of truly participatory convergent research in the 
landslide hazard space. 



Change is 
possible, 
thanks to 
the work you 
are doing. 

Photo: Stephen Hughes, Puerto Rico, 2020

School



THANK YOU
Questions? Contact:
Lori Peek, Ph.D.
Lori.Peek@Colorado.edu

hazards.colorado.edu
converge.colorado.edu
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Natural Hazards Center CONVERGE
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Natural Hazards Center and CONVERGE

The Natural Hazards Center
Since 1976, we have served as the National 
Science Foundation-designated information 

clearinghouse for the societal dimensions of 
hazards and disasters.

Translating and 
Sharing 

Information

Advancing New 
Knowledge

Building 
Connections

Educating the Next 
Generation

hazards.colorado.edu/



Natural Hazards Center and CONVERGE

CONVERGE
Established in 2018, CONVERGE is the social science led 
shared-use facility that is part of the larger NSF-funded 
Natural Hazards Engineering Research Infrastructure. 
CONVERGE trains researchers, coordinates multi-
disciplinary research teams, and advances convergent 
hazards and disaster research that is problem-focused 
and solutions based. 

converge.colorado.edu



Natural Hazards Center and CONVERGE

Training Modules
Since July 2019, our CONVERGE 
team and partners have released 12 
Training Modules

converge.colorado.edu/resources/training-modules/ 

16,082
Training 
Module 

Registrants 

21,043
Successfully
 Completed 

Modules
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