
32nd Conference on Weather Analysis and
Forecasting (WAF)/28th Conference on 

Numerical Weather Prediction (NWP)/20th
Conference on Mesoscale Processes 

17-21 July 2023

Madison, WI 

Monona Terrace Community and Convention Center





32nd Conferences on Weather Analysis and Forecasting (WAF) / 28th
Conference on Numerical Weather Forecasting (NWP)

17-21 July 2023 – Madison, WI and Online

Welcome to Madison, Wisconsin, and the 32nd Weather Analysis and Forecasting (WAF) and 28th
Numerical Weather Prediction (NWP) Conferences, hosted by the AMS Committee on Weather
Analysis and Forecasting. Madison is not only a beautiful city that is rich with history and phenomenal
lakeside views, but it is also significant in the meteorological community being home to the University of
Wisconsin-Madison and the Collaborative Institute for Meteorological Satellite Studies (CIMSS). For
these reasons, we were excited to choose the city to hold these conferences, along with the 20th
Conference on Mesoscale Processes, hosted by the AMS Committee on Mesoscale Processes, running
from July 17-21, 2023.

We have a comprehensive program in store for our attendees, with three dozen oral sessions, two
poster sessions, several keynote speakers, and events for networking while you’re here. With topics
ranging from winter to tropical weather, mesoscale meteorology to planetary-scale atmospheric
dynamics, data assimilation, ensemble forecasting, artificial intelligence, machine learning, and more,
there should be something to offer for everyone.

There will also be several opportunities for networking, including an ice breaker reception on Monday
evening, a DEIA reception sponsored by the University of Wisconsin-Madison on Tuesday evening, and a
student reception on Wednesday evening. In addition, we’ll be hosting a town hall on Monday regarding
the research to operations challenges faced in our community. As for after the daily proceedings, we’re
sure you’ll have no trouble finding activities and places to visit outside of the conference in Madison.

Though it is a labor of love, planning a conference is a large undertaking. We’d like to acknowledge a few
individuals and groups for their invaluable efforts in making these conferences a success. Our sincere
thanks go out to AMS Meetings Coordinator Allison Milliken and Assistant Meetings Manager Marissa
Welch for being instrumental in coordinating the logistics of the conference. Our program committee, as
well as the AMS Committee on Weather Analysis and Forecasting chair Dr. Stephen Bieda, were also
vital to the abstract review and event planning process, and we thank them for volunteering their time
and expertise.

Our committee is dedicated to representing the diverse interests of the government, academic, and
private sectors concerning weather analysis and numerical weather prediction through outreach,
advocacy, and conference organization. If there are any questions or issues, do not hesitate to speak with
an AMS staff member or find one of us. We hope you have a fantastic time with us here in Madison!

Stephanie Avey, Dr. Alicia Bentley, and Matt Beitscher
Program Co-Chairpersons



20th Conference on Mesoscale Processes
17-21 July 2023 – Madison, WI and Online

Welcome to the 20th American Meteorological Society Conference on Mesoscale Processes, held in Madison,
Wisconsin. We are thrilled to host this hybrid conference featuring in-person participation for the first time
since our 2019 conference. We are also pleased to share this occasion with the 32nd Conference on Weather
Analysis and Forecasting (WAF)/28th Conference on Numerical Weather Prediction (NWP).

The next five days will have presentations spanning a wide range of research topics in mesoscale meteorology.
These include tropical and midlatitude deep convection; mesoscale convective systems; gravity waves and
turbulence; mesoscale aspects of boundary-layer circulations; extreme precipitation; tropical cyclones,
midlatitude cyclones and winter weather; the impacts of inhomogeneous surfaces on convection; and
microphysical and orographic effects on precipitation. Many recent field campaigns on mesoscale phenomena –
CPEX, DECODE, ESCAPE, IMPACTS, PERiLS, PRECIP, and TRACER, to name a few – will present their latest
results. In addition, we are happy to host joint sessions with the WAF/NWP on winter weather and the
predictability of weather phenomena. We are also excited to celebrate the legacy of the late Prof. Lev Gutman
through a special two-session symposium. No matter what topics you are interested in, we have something to
offer!

We are also excited about a keynote presentation by Prof. Casey Davenport, who is the recipient of the 2022
AMS STAC Mesoscale Processes Early Career Award. Prof. Davenport will speak about “The Role of Mesoscale
Environmental Variability in Determining Supercell Evolution” on Monday afternoon. Please join us if you can to
listen to this enlightening talk by our awardee!

In addition to our oral presentation sessions, we would like to highlight our poster sessions on Monday, Tuesday,
Wednesday, and Thursday mornings. The Monday poster session will feature virtual presentations, while all other
poster sessions will have in-person presenters. We hope that the morning timing of the poster sessions will lead
to lively and productive discussions with our poster presenters!

This year we are once again pleased to have prominent participation by students and early career scientists, as
evidenced by their large number of oral and poster presentations. Student presentations will be evaluated for
awards, in addition to awards for the best presentations by very early career scientists.

In addition to the large response from U.S. institutions, we are fortunate to have many international attendees.
This reflects the continued interest and importance of mesoscale meteorology within the broader field of
atmospheric science. Thank you to all attendees, with special thanks to session proposers, speakers, session
chairs, and judges for making this conference a success. Finally, on behalf of the Mesoscale Processes Committee,
we would like to thank Marissa Welch and Allison Milliken of the AMS meetings staff for helping us to organize
this meeting.

Welcome to Madison, where we hope you enjoy a productive and engaging week of science!

Rosimar Rios-Berrios and Yunji Zhang
Program Chairpersons



Organizers
The 32nd Conference on Weather Analysis and Forecasting (WAF) and the 28th
Conference on Numerical Weather Prediction (NWP) are organized by the AMS
Committee on Weather Analysis and Forecasting and are hosted by the American
Meteorological Society. 

The 20th Conference on Mesoscale Processes is organized by the AMS Committee
on Mesoscale Processes and is hosted by the American Meteorological Society. 

Connect
Follow conference updates on Twitter @ametsoc. Also share your posts using the
hashtag  #AMS32WAF, #AMS28NWP, #AMS20Meso

Conference Badges and Registration 
All those in attendance of the AMS conference must register and wear the name
badge associated with their registration package. Please wear your badge in a
viewable spot at all times during the conference. As a reminder, during
registration you agreed to follow the AMS Professional and Respectful Conduct
and the AMS Commitment to Care.

The AMS Registration Desk is located at Registration 2, located on the Monona
Terrace Community and Convention Center property.  The AMS Registration Desk
will be open for registration on Sunday 16 July from 5:00pm-7:00pm, and
Monday-Friday during the hours of the conference.

Attendees who have registered for a full week package may attend all
conference sessions (in person or virtual), coffee breaks, and events.

Attendees who have registered for a one day package may attend, for one
calendar day, admission to all conference sessions (in person or virtual), coffee
breaks, and/or receptions that take place on that day.

EVENTS
Queer Gatherings (QG) @ Madison
Monday, 17 July | 9:45 AM CT | Fair Trade Coffee House (418 State St, Madison,
WI | 0.9 mile from Monona Terrace Community and Convention Center)

AMS Student Engagement Coffee Break
Monday, 17 July | 3:30-4:15 PM | Grand Terrace

Welcome Reception 
Monday, 17 July  | 5:30-7:00 PM | Rooftop Terrace

Coriolis DEIB Reception 
Tuesday, 18 July | 5:30-7:00 PM | Rooftop Terrace 
Sponsored by: 
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17-21 July 2023
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Monona Terrace
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Convention Center

https://www.ametsoc.org/index.cfm/stac/committees/committee-on-weather-analysis-and-forecasting/
https://www.ametsoc.org/index.cfm/stac/committees/committee-on-mesoscale-processes/
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AMS Student Engagement Social Hour
Wednesday, 19 July | 5:30-7:00 PM | Rooftop Terrace

Formal Poster Viewings
Poster Session Set-Up, Viewing, and Tear-Down Schedule: 
All posters will be located in Hall of Ideas. 

Set Up and Tear Down Information: 
Poster Group      Set Up After      Formal Poster Viewing Time 

Tuesday       
Wednesday 
Thursday      

MON: 3:00 PM          TUE:9:45-11:15 AM 
  WED: 8:30 AM         Wed: 9:45-11:15 AM   
THURS: 8:30 AM     THURS: 9:45-11:15 AM 

 Tear Down By 

TUE: 5:00 PM      
Wed: 5:00 PM  

THURS: 5:00 PM

Formal In-Person Poster Viewing Hours 
Tuesday: 9:45-11:15AM 
Wednesday: 9:45-11:15AM 
Thursday: 9:45-11:15AM 

Virtual Poster Viewing Hours
Monday: 9:45-11:15AM 

Special Needs
It is our sincere desire to comply fully with both the letter and the spirit of the 
Americans with Disabilities Act of 1990 (ADA). Special housing needs should have 
been requested when making hotel reservations. Should you need assistance 
onsite, please see Marissa Welch at the AMS Registration Desk.

Inclusivity at AMS
 AMS is committed to creating an environment for meetings that “embraces 
diversity through the inclusion of individuals across age, gender, race, sex, 
nationality, ethnicity, physical ability, marital status, sexual orientation, body 
shape or size, gender identity and expression, socioeconomic status, and other 
facets of social diversity”

Professional and Respectful Conduct at AMS Meetings
Need to report unprofessional or disrespectful conduct? Email
conduct@ametsoc.org or call 617-226-3965.

AMS is committed to safe and inclusive meetings for all attendees. Harassment, 
intimidation, or discrimination of any kind will not be tolerated at any meeting 
or event associated with the me eting. All communication should be appropriate 
for a professional audience including people of many different backgrounds. Be 
inclusive and respectful. The recording or transmissions of any education 
sessions, presentations, demos, videos, or content in any format is strictly 
prohibited.  



Participants should not copy or take screenshots of Q&A or any chat room 
activity that takes place in the virtual space. This statement is meant to cover 
all meeting-associated events, including those sponsored by organizations 
other than AMS but held in relation to AMS events. This includes the scientific 
program, as well as receptions, and other informal or formal gatherings 
associated with AMS. Similarly, participants shall adhere to this code of 
conduct in online spaces related to the meeting and meeting-associated 
events, including Facebook, Twitter, and other online venues. Those who 
violate the standards of professional and respectful conduct may be asked to 
leave the meeting immediately and without refund, may not be considered 
for service on AMS boards and committees, and may be subject to additional 
legal action. Harassment, intimidation, or discrimination includes offensive 
comments and actions related to age, gender and gender identity, sexual 
orientation, disability, physical appearance, body size, race, religion; sexual 
images in public spaces; deliberate intimidation, stalking, or following; 
harassing photography or recording; sustained disruption of talks or other 
events; inappropriate physical contact; and unwelcome sexual attention.

 As a reminder, during registration you agreed to follow the AMS Professional 
and Respectful Conduct and the AMS Commitment to Care. 

If you are the subject of unacceptable behavior or have witnessed any such 
behavior, please immediately either:
Notify an AMS Staff Member (wearing a blue ribbon at an in person meeting) 
Email conduct@ametsoc.org or call 617-226-3965
Email AMS Executive Director, Stella Kafka, skafka@ametsoc.org
If you witness or experience behavior that constitutes an immediate and 
serious threat, please call 911.

Photo Release: From time-to-time AMS uses photographs of conference 
events in its promotional materials. Unless this permission is revoked in writing 
to AMS, by virtue of their attendance all conference visitors agree to the use 
of their likeness in such materials.

Thank you and enjoy the conference!
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Tempest, K. 28NWP 11.3 Wed 2:30 PM
Tian, X. 28NWP 14.3 Thu 11:45 AM
Tickner-Ernst, A. R. 32WAF 9.2 Wed 8:45 AM
Tinoco-Morales, M. 20MESO 11 Tue 9:45 AM
Tobin, D. 32WAF 10.5 Wed 12:15 PM
Tolman, H. L. 28NWP 12.4 Wed 5:00 PM
Tolman, H. L. 28NWP 76 Wed 9:45 AM
Tomkins, L. M. 32WAF J3.2 Mon 2:15 PM
Torn, R. D. 32WAF 11.3 Wed 2:30 PM
Torri, G. 20MESO 6.1 Tue 11:15 AM
Toy, M. D. 28NWP 1.3 Mon 9:00 AM

U
Ubbiali, S. 28NWP 8.5 Tue 5:15 PM

V
Vagasky, H. 20MESO 32 Tue 9:45 AM
Vagasky, H. 32WAF 18.1 Fri 10:45 AM
Van Den Heever, S. C. 20MESO 8.4 Tue 5:00 PM
Vancil, J. 32WAF 10.2 Wed 11:30 AM
Varble, A. 20MESO 3.3 Mon 2:45 PM
Varga, S. D. 32WAF 15.3 Thu 2:30 PM
Veals, P. 32WAF J3.5 Mon 3:00 PM
Vossen, M. P. 32WAF 9.1 Wed 8:30 AM

W
Wade, A. 32WAF 1.5 Mon 9:30 AM
Wang, C. 32WAF 109 Thu 9:45 AM
Wang, J. 32WAF 77 Thu 9:45 AM
Wang, P. 20MESO 7.3 Tue 2:30 PM

W (Continued)
Wang, S. 20MESO 20.6 Fri 4:45 PM
Wang, X. 20MESO V8 Mon 9:45 AM
Wang, X. 28NWP 3.5 Mon 3:00 PM
Wang, X. 28NWP 9.1 Wed 8:30 AM
Wei, J. 20MESO 2.3 Mon 11:45 AM
Weihs, R. R. 32WAF 11.4 Wed 2:45 PM
Wen, J. 32WAF 18.4 Fri 11:30 AM
Wen, J. 20MESO 19.3 Fri 2:00 PM
Werkema, A. D. 32WAF 4.1 Mon 4:15 PM
Wermter, J. E. 28NWP 59 Wed 9:45 AM
Wermter, J. E. 32WAF 104 Thu 9:45 AM
Whitaker, J. S. 28NWP 17.1 Fri 8:30 AM
Wicker, L. J. 28NWP 7.6 Tue 3:15 PM
Wiles, J. T. 20MESO 18 Tue 9:45 AM
Wiles, J. T. 20MESO 19.2 Fri 1:45 PM
Wilson, A. M. 32WAF 11.1 Wed 2:00 PM
Wilson, M. 20MESO 10.3 Wed 11:45 AM
Wilson, T. 32WAF 5.2 Tue 8:45 AM
Wilt, B. A. 28NWP 10.5 Wed 12:15 PM
Winters, A. C. 32WAF J3.4 Mon 2:45 PM
Wolvin, S. 32WAF 16.4 Thu 5:00 PM
Wood, K. M. 32WAF 9.3 Wed 9:00 AM
Wright, D. M. 28NWP 3.3 Mon 2:30 PM

X
Xu, W. 20MESO 17.5 Fri 9:30 AM
Xu, X. 20MESO V5 Mon 9:45 AM

Y
Yang, F. 28NWP 1.1 Mon 8:30 AM
Yang, H. 20MESO 2.2 Mon 11:30 AM
Yang, Q. 20MESO 1.2 Mon 8:45 AM
Yeh, P. 32WAF J14.5 Thu 12:15 PM
Yeh, P. 32WAF 93 Thu 9:45 AM
Yokota, S. 28NWP 7.3 Tue 2:30 PM
Yussouf, N. 28NWP 5.1 Tue 8:30 AM
Yuter, S. E. 28NWP 11.5 Wed 3:00 PM

Z
Zaff, D. A. 32WAF J3.3 Mon 2:30 PM
Zaremba, T. J. 20MESO 6.4 Tue 12:00 PM
Zaremba, T. J. 32WAF 94 Thu 9:45 AM
Zhang, M. 20MESO 16.4 Thu 5:00 PM
Zhang, X. 32WAF 92 Thu 9:45 AM
Zhang, Y. 32WAF 83 Thu 9:45 AM
Zhang, Y. 20MESO 11.2 Wed 2:15 PM
Zhang, Y. 28NWP 17.5 Fri 9:30 AM
Zhang, Z. 20MESO 27 Tue 9:45 AM
Zheng, M. 32WAF 4.3 Mon 4:45 PM
Zheng, M. 28NWP 18.2 Fri 11:00 AM
Zheng, Y. Sr. 32WAF 91 Thu 9:45 AM
Zhou, N. 20MESO 2.4 Mon 12:00 PM
Zibton, Z. A. 28NWP 72 Wed 9:45 AM
Zibton, Z. A. 32WAF 81 Thu 9:45 AM
Zipser, E. J. 20MESO 21 Tue 9:45 AM
Zou, X. 32WAF J13.3 Thu 9:00 AM



Weather Analysis & Forecasting (WAF)

Conference Series

23–25 March 1966 Chicago, IL
(First) Conf. on Modern Methods of Weather Forecasting &
Analysis

28 Feb.–2 March 1967 Santa Barbara, CA Conference on Fair Weather Meteorology

3–5 September 1969 Virginia Beach, VA Third Conference on Weather Forecasting & Analysis

1–4 May 1972 Portland, OR Fourth Conference on Weather Forecasting & Analysis

4–7 March 1974 St. Louis, MO Fifth Conference on Weather Forecasting & Analysis

10–13 May 1976 Albany, NY Sixth Conference on Weather Forecasting & Analysis

16–19 October 1978 Silver Springs, MD Seventh Conference on Weather Forecasting & Analysis

10–13 June 1980 Denver, CO Eighth Conference on Weather Forecasting & Analysis

28 June–1 July 1982 Seattle, WA Ninth Conference on Weather Forecasting & Analysis

25–29 June 1984 Clearwater Beach, FL 10th Conference on Weather Forecasting & Analysis

17–20 June 1986 Kansas City, MO 11th Conference on Weather Forecasting & Analysis

2–6 October 1989 Monterey, CA 12th Conference on Weather Forecasting & Analysis

3–6 August 1993 Vienna, VA 13th Conference on Weather Forecasting & Analysis

15–20 January 1995 Dallas, TX 14th Conference on Weather Forecasting & Analysis

19–23 August 1996 Norfolk, VA 15th Conference on Weather Forecasting & Analysis

11–16 January 1998 Phoenix, AZ 16th Conference on Weather Forecasting & Analysis

13–17 September 1999 Denver, CO 17th Conference on Weather Analysis & Forecasting

30 July–2 August 2001 Ft. Lauderdale, FL 18th Conference on Weather Analysis & Forecasting

12–16 August 2002 San Antonio, TX 19th Conference on Weather Analysis & Forecasting

11–15 January 2004 Seattle, WA 20th Conference on Weather Analysis & Forecasting

1–5 August 2005 Washington, D.C. 21st Conference on Weather Analysis & Forecasting

25–9 June 2007 Park City, Utah 22nd Conference on Weather Analysis & Forecasting

1–5 June 2009 Omaha, NE 23rd Conference on Weather Analysis & Forecasting

22–27 January 2011 Seattle, WA 24th Conference on Weather Analysis & Forecasting

29 May–1 June 2012 Montreal, Canada 25th Conference on Weather Analysis & Forecasting 

2–6 February 2014 Atlanta, GA 26th Conference on Weather Analysis & Forecasting

29 June–3 July 2015 Chicago, IL 27th Conference on Weather Analysis & Forecasting

22-26 January 2017 Seattle, WA 28th Conference on Weather Analysis & Forecasting 

4-8 June 2018 Denver, CO 29th Conference on Weather Analysis & Forecasting

12-16 January 2020 Boston, MA 30th Conference on Weather Analysis & Forecasting

22-27 January 2022 Houston, TX & Online 31st Conference on Weather Analysis & Forecasting

17-21 July 2023 Madison, WI & Online 32nd Conference on Weather Analysis & Forecasting



Numerical Weather Prediction (NWP)

Conference Series

16–18 October 1967 Monterey, CA (First) Conference on Numerical Weather Prediction

1–4 October 1973 Monterey, CA Second Conference on Numerical Weather Prediction

26–28 April 1977 Omaha, NE Third Conference on Numerical Weather Prediction

29 Oct.–1 Nov. 1979 Silver Springs, MD Fourth Conference on Numerical Weather Prediction

2–6 November 1981 Monterey, CA Fifth Conference on Numerical Weather Prediction

6–9 June 1983 Omaha, NE Sixth Conference on Numerical Weather Prediction

17–20 June 1985 Montreal, QC, Canada Seventh Conference on Numerical Weather Prediction

22–26 February 1988 Baltimore, MD Eighth Conference on Numerical Weather Prediction

14–18 October 1991 Denver, CO Ninth Conference on Numerical Weather Prediction

18–22 July 1994 Portland, OR 10th Conference on Numerical Weather Prediction

19–23 August 1996 Norfolk, VA 11th Conference on Numerical Weather Prediction

11–16 January 1998 Phoenix, AZ 12th Conference on Numerical Weather Prediction

13–17 September 1999 Denver, CO 13th Conference on Numerical Weather Prediction

30 July–2 August 2001 Ft. Lauderdale, FL 14th Conference on Numerical Weather Prediction

12–16 August 2002 San Antonio, TX 15th Conference on Numerical Weather Prediction

11–15 January 2004 Seattle, WA 16th Conference on Numerical Weather Prediction

1–5 August 2005 Washington, D.C. 17th Conference on Numerical Weather Prediction

25–29 June 2007 Park City, Utah 18th Conference on Numerical Weather Prediction

1–5 June 2009 Omaha, NE 19th Conference on Numerical Weather Prediction

22–27 January 2011 Seattle, WA 20th Conference on Numerical Weather Prediction

29 May–1 June 2012 Montreal, QC, Canada 21st Conference on Numerical Weather Predition

2–6 February 2014 Atlanta, GA 22nd Conference on Numerical Weather Prediction

29 June–3 July 2015 Chicago, IL 23rd  Conference on Numerical Weather Prediction

22-26 January 2017 Seattle, WA 24th Conference on Numerical Weather Prediction

4-8 June 2018 Denver, CO 25th Conference on Numerical Weather Prediction

12-16 January 2020 Boston, MA 26th Conference on Numerical Weather Prediction

22-27 January 2022 Houston, TX & Online 27th Conference on Numerical Weather Prediction

17-21 July 2023 Madison, WI & Online 28th Conference on Numerical Weather Prediction



Mesoscale Processes

Conference Series

6–9 May 1975 Las Vegas, NV
Conference in Regional Mesoscale Modeling, Analysis, &
Prediction

24–25 October 1977 Boulder, CO Workshop on Mesoscale Interactions with Cloud Physics

31 May–3 June 1983 Norman, OK (First) Conference on Mesoscale Meteorology

3–7 June 1985 University Park, PA Second Conference on Mesoscale Meteorology

21–26 August 1987 Vancouver, BC, Canada Third Conference on Mesoscale Meteorology

25–29 June 1990 Boulder, CO Fourth Conference on Mesoscale Meteorology

5–10 January 1992 Atlanta, GA Fifth Conference on Mesoscale Meteorology

18–22 July 1994 Portland, OR Sixth Conference on Mesoscale Meteorology

9–13 September 1996 Reading, Berks., UK Seventh Conference on Mesoscale Meteorology

28 June–2 July 1999 Boulder, CO Eighth Conference on Mesoscale Processes

29 July–2 August 2001 Fort Lauderdale, FL Ninth Conference on Mesoscale Processes

22–27 July 2003 Portland, OR 10th Conference on Mesoscale Processes

24–28 October 2005 Albuquerque, NM 11th Conference on Mesoscale Processes

6-9 August 2007 Waterville Valley, NH 12th Conference on Mesoscale Processes

17-20 August 2009 Salt Lake City, UT 13th Conference on Mesoscale Processes

1-4 August 2011 Los Angeles, CA 14th Conference on Mesoscale Processes

6-9 August 2013 Portland, OR 15th Conference on Mesoscale Processes

3-6 August 2015 Boston, MA 16th Conference on Mesoscale Processes

29 July-1 August 2019 Savannah, GA 18th Conference on Mesoscale Processes

22-27 January 2023 Houston, TX & Online 19th Conference on Mesoscale Processes

17-21 July 2023 Madison, WI & Online 20th Conference on Mesoscale Processes

24-27 July 2017 San Diego, CA 17th Conference on Mesoscale Processes
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