
NAE Section 4 Public Mini-Symposium: "Engineering Challenges for Extreme Events" 
via Zoom 3:00 - 5:00 pm EDT on May 10, 2022 

Pre-registration required at 
https://nasem.zoom.us/j/99290369696?pwd=aHp1Wi9aOE5MTjlSdDNHT2J6d3VhUT09 

 

Michelle (Shelby) Bensi, University of Maryland College Park 
APPROACHES TO MULTI-HAZARD CHARACTERIZATION 

Abstract 
The probabilistic approaches used to assess different natural hazards (e.g., earthquakes, storm 
surges, and river floods) have been developed in relative isolation. This has created meaningful 
differences across hazards with regard to the quantitative techniques used to assess and 
terminology used to discuss hazards. This has led to differences in how hazard assessment is 
researched, executed in practice, and addressed in various regulations. This presentation will 
introduce the broad classes of analyses used to assess natural hazards, providing commentary on 
similarities and differences and the resulting implications.  

Short Biography 
Professor Bensi’s interests and experience center on the application of probabilistic risk 
assessment and statistical/machine learning techniques to problems involving engineered 
systems. She focuses primarily on topics related to the probabilistic assessment of hazards and 
risk-informed applications. Her methodological skills involve probabilistic hazard assessment, 
statistical modeling, probabilistic model building, probabilistic risk assessment, machine learning, 
Bayesian networks, reliability assessment, data analytics, uncertainty assessment, econometrics, 
systems modeling. Application areas: natural hazards (seismic, coastal, flood, and precipitation 
hazards), human-induced hazards, nuclear power facilities, infrastructure, engineered systems, 
risk assessment for distributed and complex systems, decision-making under uncertainty 

Witold F. Krajewski, NAE, University of Iowa 
HOW BIG CAN THEY GET: FLOODS AND RAIN? 

Abstract 
Using the context of climate, changing land use, and increasing resiliency of the Nation’s 
infrastructure, the speaker will argue for new approaches to flood and rainfall frequency 
estimation methodologies. Future flood frequency methods should combine physics- and 
statistics-based approaches to address non-stationarity.  For rainfall frequency estimation, 
remote sensing and in-situ data need to be combined. 

Short Biography 
Dr. Witold F. Krajewski is the Rose & Joseph Summers Chair in Water Resources Engineering at 
the University of Iowa.  He is also Professor in the Department of Civil and Environmental 
Engineering and Research Engineer at IIHR—Hydroscience & Engineering.  In 2009, he was 
appointed Director of the Iowa Flood Center. Dr. Krajewski received MS (1976) and PhD (1980) 
degrees from Warsaw University of Technology, Poland, in environmental engineering and water 
resources systems.  He was a Research Hydrologist at the Office of Hydrology of the National 
Weather Service until 1987, when he joined the University of Iowa. 

https://www.nae.edu/SmartMailMembership/LinkProxy.ashx?_t=EAAAAM3ew42duJGtz1Dg7PnnUjTZZD6eu-fg7-tClpl9xqpgb-m1JOUNF7Y44WPSfn0nJk4Cs126R4KGzcQq8Jcd5qp-fGLu6vznUXTbEBuajuUesalfBxI4Q4xZx4iC37qvuL7ztc50lkmI03v7BvOgC0Gf350btqM8lZ-VqQgGGKztSViBj-fP4Fw7eQ2pCOaQ9w2&_a=1
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Michael Gollner, University of California Berkeley 
PREVENTING WILDFIRE DISASTERS IN OUR COMMUNITIES 

Abstract 
Large wildfires of increasing frequency and severity threaten local populations and natural 
resources while contributing carbon emissions into the earth-climate system. While the wildland-
urban interface (WUI) is not a new concept, fires in WUI communities have rapidly expanded in 
frequency and severity. The number of fatalities and structures lost per year has drastically 
increased, due in part to increased development in rural areas, fuel management policies, and 
climate change, all of which are projected to increase in the future. Modeling the transition 
between fire spread in wildland fuels into WUI communities is of great interest to the fire research 
community; however, there are many challenges before this goal can be achieved. In this talk, a 
review of the mechanisms governing both wildland and WUI fire spread will be presented, 
including new research in both areas. Available knowledge and techniques that currently exist will 
be reviewed and opportunities for future modeling presented. Finally, the opportunities WUI fire 
modeling unlocks, such as refined risk assessment, community design, and emergency response 
will also be covered.  

Short Biography 
Dr. Michael Gollner is an Associate Professor and Deb Faculty Fellow in the Department of 
Mechanical Engineering at the University of California, Berkeley. He was previously an Associate 
Professor of Fire Protection Engineering at the University of Maryland, College Park, MD from 
2012-2019. He is broadly interested in fire science problems, utilizing experiments and 
combustion and fluid dynamics theory to solve problems. Much of his work is focused on 
applications to wildfires, including their spread through vegetation, ignition of structures in the 
wildland-urban interface (WUI), transport of embers, fire whirls, and emissions from wildfire 
smoke. Dr. Gollner is active in professional society leadership serving on boards for the IAFSS, 
WSSCI, IAWF and NFPA FPRF. He has been awarded the NSF CAREER award, Tsuji Early Career 
Award by the Combustion Institute, Proulx Early Career Award in Fire Safety Science, and the Fire 
Protection Research Foundation Medal. He received his B.S. (2008), M.S. (2010) and Ph.D. (2012) 
in Mechanical Engineering from the University of California, San Diego.  

Abbie Liel, University of Colorado Boulder 
BARRIERS AND OPPORTUNITIES IN ENGINEERING DISASTER RESILIENT HOUSING 

Abstract 
Safe, disaster-resilient housing is critical to our way of life, prosperity and sense of security. Yet, 
despite decades of advances in technologies for engineering resilient housing, houses remain 
particularly vulnerable to damage from earthquakes, hurricanes, floods, fires and other hazards, 
and this loss of housing has long-term community impacts, affecting workforce availability, 
economic prosperity, and public health, and exacerbating housing shortages. This talk will explore 
housing safety challenges in multihazard environments, using probabilistic performance 
assessments to characterize structural safety.  Arguing that how residents perceive housing safety 
affects how structures are designed, built or maintained, it will also describe work done to 
characterize households’ and builders’ perceptions of hurricane and earthquake safety. By 
comparing the structural performance assessments with the household perceptions, it will 
conclude by exploring how household perceptions of safety align – or misalign – with scientific 
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and engineering knowledge, highlighting opportunities for changing how we design, build and 
maintain housing structures.  

Short Biography  
Abbie (she/her) is a Professor of Civil, Environmental and Architectural Engineering at the 
University of Colorado, Boulder. She earned undergraduate degrees in Civil Engineering, and in 
the School of Public and International Affairs at Princeton University. Abbie did her Ph.D. at 
Stanford University, focusing on collapse risk of older non-ductile concrete frame structures.  At 
CU, Abbie has worked on problems related to seismic safety of concrete buildings, snow loads on 
structures, earthquake-induced liquefaction and mitigation strategies, induced seismicity, 
hurricane-resistant housing, and diversity and inclusion in the structural engineering 
profession.  She has been the recipient of the Shah Family Innovation Prize from the Earthquake 
Engineering Research Institute, and recently received the College of Engineering’s Charles A. 
Hutchinson Memorial Teaching Award. Abbie is also Associate Chair for Administration in the Civil, 
Environmental, and Architectural Engineering department. 

Jane McKee Smith, NAE, US Army Engineer Research and Development Center 
Coastal and Hydraulics Laboratory 
COASTAL RESILIENCE AND CLIMATE CHANGE 

Abstract 
Coastal hazards are linked to climate change through sea level rise and extreme local sea levels 
and waves that result in increased flooding, erosion, salinity intrusion, ecosystem loss/change, 
and impeded drainage. The direct impacts include loss of life and injury, damage to the built 
environment, loss of ecosystem services, and loss of land. Coastal engineering strategies to 
respond to sea level rise include to do nothing, build protective structures (e.g., sea walls and 
levees), accommodate flooding by raising infrastructure, advance the shoreline, or retreat from 
the coast. Hybrid coastal protection approaches that include natural and natured-based features 
(NNBF) provide both coastal engineering and ecosystem benefits. NNBF are landscape features 
that are developed to provide engineering functions relevant to flood risk management while 
producing additional economic, environmental, and social benefits. The concept is to intentionally 
align natural and engineering processes to deliver benefits efficiently and sustainably. Examples 
of coastal NNBF are dunes and beaches, vegetated features, reefs, barrier islands, and maritime 
forests. NNBF approaches to coastal protection are gaining attention, but design guidance and 
quantitative assessment of engineering performance are lacking. Challenges to implementation 
of NNBF include development of guidance for designing and maintaining features, quantifying the 
performance of hybrid structures, uncertainty quantification, and understanding the long-term 
evolution of NNBF in a changing, nonstationary climate. Achieving coastal resilience requires 
rigorous risk-based coastal system hazard assessment, mainstreaming use of NNBF, building 
adaptive capacity into designs, and collaborating across disciplines and stakeholders. 

Short Biography 
Smith is an Emeritus Senior Research Scientist at the US Engineer Research and Development 
Center (ERDC), Coastal and Hydraulics Laboratory in Vicksburg, MS, and Research Professor at 
University of Florida. She earned a PhD from University of Delaware in Civil Engineering with an 
emphasis in Coastal Engineering. Her research focus is on coastal hydrodynamics, including 
nearshore waves and currents, shallow-water wave processes, and storm surge. Her projects 
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include theoretical and numerical studies as well laboratory and field experimentation. Smith 
serves on editorial boards for Coastal Engineering; Journal of Waterway, Port, Coastal and Ocean 
Engineering; and Frontiers in Built Environment. She is a Distinguish Member of American Society 
of Civil Engineers and a member of the National Academy of Engineering.  She has 200 
professional publications. 

Tracy Kijewski-Correa, University of Notre Dame 

INCREASING THE GRANULARITY AND FIDELITY OF HURRICANE RISK ASSESSMENT WITH 
APPLICATIONS TO SITUATIONAL AWARENESS AND RESILIENCY PLANNING 

Abstract 
Mitigation of losses due to coastal hazards has become an increasingly urgent and challenging 
problem in light of rising seas, increasing frequency and intensity of tropical and extratropical 
storms, and the continued escalation of coastal population density, as the recent wave of costly 
hurricanes in the US has powerfully demonstrated. Stakeholders responsible for assuring the 
safety of these coastal communities unfortunately are not equipped with the engineering 
research community’s latest tools for high fidelity risk assessment and geospatial decision 
support. In the event of a hurricane or nor’easter, these capabilities are exceptionally vital to not 
only reveal the projected impacts of the storm on critical infrastructure and municipal assets, but 
also to inform preemptive actions that can save lives and mitigate property damage. In response, 
this presentation overviews how web-based visualization environments and augmented parcel 
loss assessment methodologies are increasing the fidelity and granularity of decision support 
tools capable of guiding targeted mitigation investments in coastal communities. This 
presentation will further reiterate the importance of making these capabilities approachable to 
communities, regardless of their experience or training, using a case study in New Jersey in the 
wake of Superstorm Sandy. This presentation will overview the key features of the platform, its 
user interfaces, and underlying computational models that enable new levels of situational 
awareness and collaborative resilience planning.  

Short Biography 
Tracy Kijewski-Correa is Linbeck Collegiate Chair and Associate Professor, jointly appointed in the 
College of Engineering and Keough School of Global Affairs at the University of Notre Dame. Her 
research is dedicated to enhancing the resilience and sustainability of hazard-exposed 
communities, with an emphasis on conceiving holistic responses to infrastructure vulnerabilities 
and developing tools that support science-informed decision making by diverse stakeholders. She 
currently serves as the inaugural director of the Structural Extreme Event Reconnaissance (StEER) 
network, which organizes networks of engineers to assess damage after hazard events to improve 
policy and practice surrounding the built environment. She is also co-director of Keough’s 
Integration Lab (i-Lab) and co-founder of Engineering2Empower, both enabling her to work with 
vulnerable communities worldwide. 

 

Followed by a Panel Discussion with the Speakers  
 
Mini-Symposium Organized and Moderated by Gregory Baecher, NAE & Youssef Hashash, 
NAE  
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