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In the news

Sources: 
https://www.nhc.noaa.gov/data/tcr/index.php?sea
son=2022&basin=atl

As shown in the figure below, Danielle & Earl are tropical storms.

2022 has not 
been known for 
hurricanes in 
the Atlantic. 
However, 
weather 
extremes such 
as droughts and 
floods have 
been 
devastating for 
many parts of 
the Americas. 
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Review of 2021 hurricane season: Monthly (Through Sept.) Summary Table from NHC.
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Storm Name Class Dates Max. Winds [kt] Min. Pressure 
[mb]

Direct 
Deaths

US Damage 
[$millions]

Ana TS 22-23 May 40 1004
Bill TS 14-15 June 55 992
Claudette TS 19-22 June 40 1003 4 375
Danny TS 27-29 June 40 1009
Elsa H 30 June – 9 July 75 991 13 1200

Fred TS 11-17 August 55 991 6 1300
Grace MH 13-21 August 105 967 16
Henri H 15-23 August 65 987 700
Ida MH August 26-1 

September
130 929 55 75,000

Kate TS 28 August -1 
September

40 1004

Julian TS 28-30 August 50 993
Larry MH 31 August-11 

Sept.
110 953 5

Mindy TS 8-9 September 50 1000

Nicholas H 12-15 Sept. 65 988 2 1,000

Odette TS 17-18 Sept. 40 1005

Peter TS 19-22 Sept. 45 1005

North Atlantic 

Hurricane 

Tracking Chart 

2021 from 

NWS. 21 

named storms 

from May to 

October.

http://www.aawe.org/
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In the past 10 years, on 
average, the United States 
experienced 14 “billion-
dollar” weather and climate 
events annually, which took 
the lives of 500 people per 
year; In the past five years, 
the average yearly number 
of billion-dollar weather and 
climate events has increased 
to 17 per year, which took 
the lives of 903 people per 
year on average. This trend 
clearly shows that the 
United States is facing 
increasing high-intensity 
natural hazards, including 
tornadoes (see Fig. 1). 

Figure 1. A multi-vortex tornado

The 2021 Midwest tornado outbreak killed 91 people and caused $18 B direct and indirect 
economic loss. The fact that this severe tornado occurred this north at the time of the year 
(December) is surprising. The devastation from these tornadoes left no doubt as to the 
vulnerability of the Central and Southeastern United States to tornadoes, and prompted an 
urgent need in enhancing tornado resilience. The WHAM Lab of Missouri University of 
Science and Technology (Missouri S&T) led by Dr. Grace Yan has been conducting 
interdisciplinary research to convert these societal grand challenges into opportunities to 
make significant leaps in tornado research from three perspectives. 1) High-fidelity CFD 
simulation of tornado-structure interaction. The WHAM Lab took tornado simulation to 
the next level by combing Could Model 1 (CM1) and CFD to simulate tornado-building 
interaction and tornado-community interaction at full-scale (see Fig. 2), by collaborating 
with Dr. Leigh Orf of University of Wisconsin-Madison. CM1 supplies the initial 
conditions and time-dependent boundary conditions to the CFD simulation, driving it with 
the flow that reflects the variability of real-world tornadoes in time and space. 2) Tornado 
aerodynamics study through Sinquefield laboratory tornado simulator. 

WHAM Research: Transforming and Harvesting Tornado 
Resilience through Integrated Vigorous Engineering (THRIVE)

By Guirong (Grace) Yan, Ph.D.
Chair of Board of Directors of North American Alliance of Hazards and 

Disaster Research Institutes

Director of Center for Hazard Mitigation and Community Resilience

Director of Wind Hazard Mitigation (WHAM) Laboratory

Dr. Grace Yan

http://www.aawe.org/
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Figure 2. 3D view of simulated tornado using CM1 and CFD

Figure 3. Sinquefield laboratory tornado simulator at Missouri S&T

Considering that tornadoes 
are so violent that sensors do 
not survive to record wind 
speed and pressure acting on 
civil structures, the WHAM 
Lab brought tornadoes into 
the lab. Under the support 
from the College of 
Engineering and Computing, 
the Vice Chancellor in 
Research and the Sinquefield 
family in Missouri, the 
Sinquefield laboratory 
tornado simulator was 
erected in 2022 (See Fig. 3) 
The WHAM Lab will 
reproduce the real-world 
tornadoes in the lab 
environment and reveal the 
real failure mechanism of 
civil structures under 
tornadoes. 3) Interdisci-
plinary research to enhance 
tornado resilience from 
different perspectives. For 
example, the WHAM Lab 
collaborated with and Dr. 
van de Lindt of Colorado 
State University and Dr. 
Sarah Hamideh of Stony 
Brook University to develop 
an innovative and sustain-
able financial infrastructure, 
termed Community 
Resilience Bonds, to raise 
funds for resilience projects 
to be prepared for future 
tornadoes. Through these 
commitments, the WHAM 
Lab will help pave the path 
for communities to THRIVE 
under the worsening tornado 
hazards. 

Contact Information Dr. Yan: Associate Professor

Department of Civil, Architectural and Environmental 

Engineering

Missouri University of Science and Technology

Rolla, MO 65409-0350, USA

Phone: 573-341-6280

E-mail: yang@mst.edu

Website: https://care.mst.edu/people/faculty/profiles/yan/

Lab website: https://sites.google.com/a/mst.edu/wham/

Center website: https://hmcr.mst.edu/

http://www.aawe.org/
https://nam02.safelinks.protection.outlook.com/?url=https%3A%2F%2Furldefense.com%2Fv3%2F__http%3A%2F%2Fwww.google.com%2Furl%3Fsa%3Dt%26rct%3Dj%26q%3D%26esrc%3Ds%26source%3Dweb%26cd%3D1%26cad%3Drja%26uact%3D8%26sqi%3D2%26ved%3D0CB0QFjAA%26url%3Dhttp*3A*2F*2Fcare.mst.edu*2F%26ei%3DepHrU6HNIoqLyAS07oLIBw%26usg%3DAFQjCNEJuhEPZXXyJ-vvSPTmkBRRenbCig%26sig2%3DjnFUftB-oMk2XePLFLYMlQ__%3BJSUlJQ!!DZ3fjg!v3V910UCtTp1_qw8CiTRsiims4_F6DcbiZcEaCiSKDXDUXJKjZu8NYWIpbw7xpfhWlY%24&data=04%7C01%7Cyang%40mst.edu%7C66180c0c6710409576cd08da1593438b%7Ce3fefdbef7e9401ba51a355e01b05a89%7C0%7C0%7C637846019501313656%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000&sdata=MfDNIkJD9lcLih5jB1ft3XhBSxwPlmCuw7VX7WXBOVE%3D&reserved=0
mailto:yang@mst.edu
https://nam02.safelinks.protection.outlook.com/?url=https%3A%2F%2Furldefense.com%2Fv3%2F__https%3A%2F%2Fcare.mst.edu%2Fpeople%2Ffaculty%2Fprofiles%2Fyan%2F__%3B!!DZ3fjg!v3V910UCtTp1_qw8CiTRsiims4_F6DcbiZcEaCiSKDXDUXJKjZu8NYWIpbw7H4_phkI%24&data=04%7C01%7Cyang%40mst.edu%7C66180c0c6710409576cd08da1593438b%7Ce3fefdbef7e9401ba51a355e01b05a89%7C0%7C0%7C637846019501313656%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000&sdata=ibAs%2F%2F7Yj4cYMUXz2CAUDsxXxmuDaA8tD80PKEyvtrI%3D&reserved=0
https://nam02.safelinks.protection.outlook.com/?url=https%3A%2F%2Furldefense.com%2Fv3%2F__https%3A%2F%2Fsites.google.com%2Fa%2Fmst.edu%2Fwham%2F__%3B!!DZ3fjg!v3V910UCtTp1_qw8CiTRsiims4_F6DcbiZcEaCiSKDXDUXJKjZu8NYWIpbw7OGD2vh4%24&data=04%7C01%7Cyang%40mst.edu%7C66180c0c6710409576cd08da1593438b%7Ce3fefdbef7e9401ba51a355e01b05a89%7C0%7C0%7C637846019501313656%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000&sdata=%2FjRH7gRnYlGsSi%2FOHKygRfpGw1HraeJr23tH4%2F7074c%3D&reserved=0
https://nam02.safelinks.protection.outlook.com/?url=https%3A%2F%2Furldefense.com%2Fv3%2F__https%3A%2F%2Fhmcr.mst.edu%2F__%3B!!DZ3fjg!v3V910UCtTp1_qw8CiTRsiims4_F6DcbiZcEaCiSKDXDUXJKjZu8NYWIpbw7iDzlfkc%24&data=04%7C01%7Cyang%40mst.edu%7C66180c0c6710409576cd08da1593438b%7Ce3fefdbef7e9401ba51a355e01b05a89%7C0%7C0%7C637846019501313656%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000&sdata=8R1BimHLr6Zhc1oVXcf1ewTimmDKf9%2FWYnQ7OmX2oWY%3D&reserved=0
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Classic Papers in Wind Engineering Series: 
Performance-Based Wind Engineering

http://www.aawe.org/
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Anurag Jain, Ph.D., PE, is Vice President and Director of Forensics at 
Walker Consultants  in Los Angeles.  He was an early adopter and leader 
in performance-based design.  Jain has over 20 years of experience in 
structural and wind engineering.  Dr. Anurag Jain

About the authors: Please note that all information is from 
LinkedIn.

Jon Galsworthy
Managing Director, Cermak Peterka 
Peterson Wind Engineering 
Consultants, Ltd.

The AAWE Board of Directors is calling for proposals from the Americas region to host 
the 15th Americas Conference for Wind Engineering (ACWE) in 2025. The Americas 
Conference for Wind Engineering (ACWE) provides an opportunity for scientists, engineers, 
architects, educators, and practitioners to discuss wind science and engineering, as well as 
wind energy research.  

The ACWE is held every four years.  The 14th ACWE hosted by the National Wind 
Institute at Texas Tech University in 2022 was delayed by one year due to Covid.  The AAWE 
Board would like to hold the 15ACWE in 2025 to maintain the original four-year schedule.

Interested parties should send a one-page proposal to Dorothy Reed at 
Dorothy.reed@aawe.org by September 30, 2022 for consideration.  The Board will consider 
all proposals and announce its selection this fall.

Changes in the AAWE Board will occur in 2023. Board members Dr. Luca Caracoglia of 
Northeastern University, Dr. Catherine Gorle of Stanford University, and Dr. Ioannis Zisis of 
Florida International University, will be rotating off the Board after their terms expire in 
December.  The AAWE Board thanks these members for their contributions and support 
over the past several years.  AAWE will also need a new President-Elect as Dr. Murray 
Morrison will become AAWE President in 2023.  An election committee is being set up to 
solicit nominations for all positions and hold elections of candidates.  Please look for an 
email soon.

http://www.aawe.org/
mailto:Dorothy.reed@aawe.org
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Group Photo in Lubbock, Texas at the 14th ACWE taken by the organizers.
Recognize anyone??

http://www.aawe.org/
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Passages

Robert (Bob) Warlaw (April 13, 1927 - August 26, 2022).
Bob Wardlaw passed away at his home in Ottawa, Canada at the age of 
95.  Wardlaw was known internationally for his expertise in wind 
effects on bridges and structures, as well as  his contributions to the 
Low Speed Aerodynamics Laboratory at the National Research Council 
(NRC) of Canada.  His career spanned 41 years at NRC.  Warlaw grew 
up in Toronto.  He graduated from the University of Toronto 
Engineering program.  The online memorial page is at 
https://www.remembering.ca/obituary/robert-wardlaw-
1086044888#.

President’s Corner
Dear Members:

It’s Labor Day weekend in the US and the Atlantic hurricane season is underway. After a 
fairly quiet summer, tropical storms Eric and Danielle have emerged.  Our community will be 
following them closely. 

This month I have started a classic paper section in the newsletter .  Many of our newer members 

are not familiar with the recent history of  wind engineering and this seems like a good educational 

exercise.  The paper selected this month is the first or one of the first published accounts I’m aware of 

on performance-based wind engineering entitled “Nonlinear Dynamic Analysis of an Industrial 

Chimney’s Pile Foundation System for Hurricane Loading” by A. Jain, B. Arya, C. Goddard and J. 

Galsworthy presented at the 11th Wind Engineering Conference held in Puerto Rico in 2009. 

In recent years, the number of research centers focused on wind engineering has grown.  In this 

edition, Grace Yan describes the new one at Missouri University of Science & Technology - WHAM 

Research: Transforming and Harvesting Tornado Resilience through Integrated Vigorous 

Engineering (THRIVE). In future editions, other centers will be highlighted.

Finally, the Board is working on the creation of a video series for AAWE.  The Board would like 

to feature a map of the AAWE region with locations of wind engineering research, practice, and 

education marked to show the extent of the community as part of the series.  Please look for an email 

asking for your input.

With best wishes,

Dorothy

Current Officers of AAWE
President: Dr. Dorothy Reed, University of Washington, dorothy.reed@aawe.org

President-Elect: Dr. Murray Morrison, IBHS, murray.morrison@aawe.org

Secretary: Mr. Steven Camposano, High Velocity Hurricane Protection Systems, steve.camposano@aawe.org

Board of Directors: 

Dr. Luca Caracoglia, Northeastern University, luca.caracoglia@aawe.org

Dr. Catherine Gorle, Stanford University, catherine.gorle@aawe.org

Dr. Forrest Masters, University of Florida, masters@eng.ufl.edu

Dr. David Roueche, Auburn University, dbr0011@auburn.edu

Dr. Guirong (Grace) Yan, Missouri University of Science & Technology, yang@mst.edu

Dr. Ioannis Zisis, Florida International University,  ioannis.zisis@aawe.org
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