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EXPERTISE

Expert in interpretation and application of polarimetric radar data

Expert in supercell thunderstorm structure/evolution and precipitation processes
Expert in radar aeroecology applications

Knowledgeable in tropical meteorology, synoptic meteorology, and land-
atmosphere interactions

Knowledgeable in geoscience education research and applications
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AMS/SAIC/General Sciences Operation Graduate Fellowship, 2005
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Young Naturalist Award national finalist for ecological research paper, 2001
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land use land cover changes in the Southern Great Plains. National Weather
Association 415t Annual Meeting. Norfolk, VA, National Weather Association.

Paltz, E., and M. Van Den Broeke, 2016: Polarimetric radar signatures of supercell
thunderstorms in tropical cyclones. UNL Spring 2016 Research Fair. Lincoln,
NE, University of Nebraska-Lincoln.



Van Den Broeke, M. S., 2015: Polarimetric variability of supercell storms in similar
environments. 37! Conference on Radar Meteorology. Norman, OK, Amer.
Meteor. Soc. [personally presented]

Van Den Broeke, C. A., and M. S. Van Den Broeke, 2015: Polarimetric radar
characteristics of warm front-crossing storms on 9 April 2015. 37t Conference
on Radar Meteorology. Norman, OK, Amer. Meteor. Soc. [personally presented]

Heuscher, L., and M. S. Van Den Broeke, 2015: Hail and small-drop DSD variability by
environment in supercell storms. 37 Conference on Radar Meteorology.
Norman, OK, Amer. Meteor. Soc.

Humrich, N. R., and M. S. Van Den Broeke, 2015: Association between rear flank gust
front mesocyclone-relative position and supercell microphysical variability. 37
Conference on Radar Meteorology. Norman, OK, Amer. Meteor. Soc.

Van Den Broeke, M. S., 2015: Polarimetric radar observations of spring migration in
Nebraska and Oklahoma. 2015 Joint Meeting of The American Ornithologists’
Union and The Cooper Ornithological Society. Norman, OK, AOU/COS.
[personally presented]

Van Den Broeke, M. S., 2015: Polarimetric radar observations of bioscatter transport
by tropical cyclones. 2015 Joint Meeting of The American Ornithologists’ Union
and The Cooper Ornithological Society. Norman, OK, AOU/COS. [personally
presented]

Petr, J., and M. Van Den Broeke, 2015: Synoptic and polarimetric radar analysis of the
2 March 2014 winter storm in the south-central United States. 95" Annual
Meeting of the American Meteorological Society. Phoenix, AZ, Amer. Meteor.
Soc.

Jauernic, S. T., and M. S. Van Den Broeke, 2014: Tornado knowledge, perceptions,
and safety actions taken among undergraduates. 16 Annual High Plains
Conference. Hastings, NE. High Plains Chapter of the American Meteorological
Society and National Weather Association.

Van Den Broeke, M. S., 2014: Identifying optimal instructional methods in synoptic
meteorology. 2014 Peer Review of Teaching Final Workshop. Lincoln, NE.
University of Nebraska-Lincoln. [personally presented]

Boggs, L., and M. S. Van Den Broeke, 2014: Peak current and polarity of cloud-to-
ground lightning strikes in multicell and supercell convection related to
polarimetric radar data. 20714 National Conference on Undergraduate Research.
Lexington, KY. Council on Undergraduate Research.



Lee, K.-Y., and M. S. Van Den Broeke, 2014: Polarimetric radar analysis of the
microphysics of charge separation in an MCC event on June 15, 2013. 2074
National Conference on Undergraduate Research. Lexington, KY. Council on
Undergraduate Research.

Humrich, N. R., and M. S. Van Den Broeke, 2014: Tropical cyclone lightning related to
polarimetric radar variables. 5% International Lightning Meteorology Conference.
Tucson, AZ, Vaisala.

Boggs, L., and M. S. Van Den Broeke, 2014: Electrification of multicell and supercell
convection related to polarimetric radar data. 5 International Lightning
Meteorology Conference. Tucson, AZ, Vaisala.

Lee, K.-Y., and M. S. Van Den Broeke, 2014: Polarimetric radar analysis of lightning in
an MCC event on June 15, 2013. 5% International Lightning Meteorology
Conference. Tucson, AZ, Vaisala.

Van Den Broeke, M. S., 2014: Polarimetric debris signature spatial and temporal
characteristics. 94 Annual Meeting of the American Meteorological Society.
Atlanta, GA, Amer. Meteor. Soc. [personally presented]

Duell, R., and M. Van Den Broeke, 2014: Eastern dryline climatology and synoptic-
scale environment. 94" Annual Meeting of the American Meteorological Society.
Atlanta, GA, Amer. Meteor. Soc.

Jauernic, S., and M. Van Den Broeke, 2014: The influence of tornado knowledge and
perceptions on safety actions taken among undergraduates. 94 Annual
Meeting of the American Meteorological Society. Atlanta, GA, Amer. Meteor.
Soc.

Lojero, G. A., and M. Van Den Broeke, 2014: Aerosol association with severe weather
in Oklahoma. 94t Annual Meeting of the American Meteorological Society.
Atlanta, GA, Amer. Meteor. Soc.

Arthurs, L., and M. Van Den Broeke, 2013: Revealing and characterizing novice
conceptions of hurricane formation using textual and diagrammatic analyses.
LearnLab Summer Workshop. Pittsburgh, PA. Carnegie Mellon University.

Arthurs, L., and M. Van Den Broeke, 2012: Textual and diagrammatic analyses reveal
novice ideas about hurricane formation. 2072 Conference on Transforming
Research in STEM Education, St. Paul, MN.

Van Den Broeke, M. S., J.M. Straka, and E. Rasmussen, 2010: Mesocyclone and RFD
evolution in simulated supercell storms with varying wind profiles. Preprints, 25t
Conf. on Severe Local Storms, Denver, CO, Amer. Meteor. Soc., 8A.6.
http://ams.confex.com/ams/25SLS/techprogram/paper 175853.htm



http://ams.confex.com/ams/25SLS/techprogram/paper_175853.htm

Van Den Broeke, M. S., 2010: Mesocyclone and RFD evolution in simulated supercell
storms with varying wind profiles. 25" Conf. on Severe Local Storms, Denver,
CO, Amer. Meteor. Soc. [personally presented]

Van Den Broeke, M. S., D. M. Schultz, R. H. Johns, J. S. Evans, and J. E. Hales, 2005:
Cloud-to-ground lightning production in strongly forced, low-instability convective
lines associated with damaging wind. Preprints, Fourth AMS Student
Conference, San Diego, CA, Amer. Meteor. Soc., CD-ROM, P1.34.

Van Den Broeke, M. S., 2005: Cloud-to-ground lightning production in strongly forced,
low-instability convective lines. Second Annual Great Lakes Meteorology
Conference, La Porte, IN, Valparaiso University. [personally presented]

PUBLICATIONS IN PEER REVIEW

Healey, D. J., and M. S. Van Den Broeke: Zpr columns and mesovortices in quasi-
linear convective systems with varying degrees of low-level hodograph curvature
and shear. Submitted May 2025 (Mon. Wea. Rev., in revision).

Van Den Broeke, M., C. Van Den Broeke, and B. Schweigert: Spatiotemporal
characteristics of left-moving supercells in the contiguous United States.
Submitted May 2025 (J. Appl. Meteor. Climatol., in revision).

Zeeb, A., J. T. Allen, and M. Van Den Broeke: Understanding left-moving supercells:
Environmental factors and forecasting challenges. Submitted July 2025 (Mon.
Wea. Rev., in revision).

Scott, C., M. S. Van Den Broeke, and C. M. Kuster: Specific differential phase
signatures associated with quasi-linear convective system mesovortices.
Submitted Aug. 2025 (J. Operational Meteor., submitted).

Schweigert, B. J., and M. S. Van Den Broeke: A dual-polarimetric benchmark for left-
moving supercells. Submitted Aug. 2025 (Mon. Wea. Rev., submitted).
PUBLICATIONS IN PREPARATION

Barker, C. A., and M. S. Van Den Broeke: Environmental controls of hail in quasi-linear
convective systems. (Mon. Wea. Rev.).

Van Den Broeke, M. S.: The influence of meteorological factors and moon phase on
radar-detected migration density in central North America. (Rem. Sens. Ecol.
Conserv.).



Carothers, E. A., and M. S. Van Den Broeke: Radar precursors to severe weather
reports in left-moving supercells. (Wea. Forecasting).

Van Den Broeke, M. S., and R. E. Nelson: Polarimetric radar signatures in significant
severe left-moving supercells. (J. Appl. Meteor. Climatol.).

NON-PEER-REVIEWED PUBLICATIONS

Van Den Broeke, M. S., 2014: Peer Review of Teaching Inquiry Portfolio (2014): METR
341 (Synoptic Meteorology). UNL: Peer Review of Teaching program. Available
at
http://www.courseportfolio.org/peer/potfolioFiles/anonF/1401479699932 2014%
20Van%20Den%20Broeke.pdf

Van Den Broeke, M. S., 2013: Peer Review of Teaching benchmark portfolio (2013):
METR 200 (Weather and Climate). UNL: Peer Review of Teaching program.
Available at
http://www.courseportfolio.org/peer/potfolioFiles/anonF/1369362176390 _Van%
20Den%20Broeke Matthew-2013.pdf

Grinter, C. C., and M. S. Van Den Broeke, 2013: Probable rediscovery of Ethmia
monachella Busck (Gelechioidea) from a photograph on BugGuide.net. News of
the Lepidopterists’ Society, 55, 124—125,
https://images.peabody.yale.edu/lepsoc/nls/2010s/2013/2013 v55 n3.pdf&ved=
2ahUKEwiU2cC y7GKAxVgEkKQIHVCdLBKQFnoECBWQAQ&usg=A0OvVaw1Gct
TaAXTmTmGz6 6VHKnt

Van Den Broeke, M. S., 2011: Mesocyclone and Microphysical Evolution in Simulated
Supercell Storms with Varying Wind and Moisture Profiles. Doctoral Dissertation,
134 pp., https://shareok.org/items/79ae0077-e154-4aed-9f7¢c-d08cd6¢c57695

Van Den Broeke, M. S., 2007: Polarimetric Signatures and Microphysical Processes in
Tornadic Southern and High Plains Classic Supercells. Master’s Thesis, 166 pp.,
https://digitalcommons.unl.edu/geosciencefacpub/305/



http://www.courseportfolio.org/peer/potfolioFiles/anonF/1401479699932__2014%20Van%20Den%20Broeke.pdf
http://www.courseportfolio.org/peer/potfolioFiles/anonF/1401479699932__2014%20Van%20Den%20Broeke.pdf
http://www.courseportfolio.org/peer/potfolioFiles/anonF/1369362176390__Van%20Den%20Broeke_Matthew-2013.pdf
http://www.courseportfolio.org/peer/potfolioFiles/anonF/1369362176390__Van%20Den%20Broeke_Matthew-2013.pdf
https://images.peabody.yale.edu/lepsoc/nls/2010s/2013/2013_v55_n3.pdf&ved=2ahUKEwiU2cC_y7GKAxVgEkQIHVCdLBkQFnoECBwQAQ&usg=AOvVaw1GctTaAxTmTmGz6_6VHKnt
https://images.peabody.yale.edu/lepsoc/nls/2010s/2013/2013_v55_n3.pdf&ved=2ahUKEwiU2cC_y7GKAxVgEkQIHVCdLBkQFnoECBwQAQ&usg=AOvVaw1GctTaAxTmTmGz6_6VHKnt
https://images.peabody.yale.edu/lepsoc/nls/2010s/2013/2013_v55_n3.pdf&ved=2ahUKEwiU2cC_y7GKAxVgEkQIHVCdLBkQFnoECBwQAQ&usg=AOvVaw1GctTaAxTmTmGz6_6VHKnt
https://shareok.org/items/79ae0077-e154-4aed-9f7c-d08cd6c57695
https://digitalcommons.unl.edu/geosciencefacpub/305/

GRANTS AWARDED

NSF: “Collaborative Research: Polarimetric Radar and Modeling Perspectives of
Updraft, Cold Pool, and Mesovortex Evolution in Quasi-Linear Convective
Systems.” Role: Pl, $677,338 (UNL: $368,983). August 2025 — July 2028.

NSF: “Developing a Structural, Morphological, and Microphysical Understanding of Left-
moving Supercells.” Role: PI, $473,485 (UNL: $272,344). August 2022 — July
2026.

UNL College of Arts and Sciences: “Publishing Research in Radar Applications Linking
Meteorology and Radar Aeroecology.” Role: PI, $5,000. October 2024 —
October 2026.

UNL College of Arts and Sciences: “Publishing Research in Radar Applications to
Severe Storms and Synoptic Meteorology.” Role: P, $4,970. April 2022 —
September 2023.

NOAA: “Infrasound Observations and Demonstration of Real-Time Tools.” Role: Co-PI,
$499,907 (UNL: $135,539). September 2019 — August 2022.

NOAA: “Identification of the Physical Mechanism Responsible for Tornado Infrasound.”
Role: Co-PI, $271,478 (UNL: $128,869). September 2018 — August 2021.

NSF: “EAGER: Cloud Microphysics Measurements using Unmanned Aircraft Systems.”
Role: PI, $51,466 (UNL: $51,466). August 2017 — July 2018.

NSF: “Aeroecology as a Test-bed for Interdisciplinary STEM Training.” Role: PI-UNL,
$3,057,337 (UNL: $391,463). September 2015 — August 2022.

NSF: “Unmanned Aircraft System for Atmospheric Physics.” Role: Co-PI, $5,995,869
(UNL: $1,454,757; Van Den Broeke research group: $260,242). August 2015 —
July 2019.

UNL Research Council: “Publishing Research in Polarimetric Radar Applications to
Severe Storms.” Role: PI, $6,500 (UNL: $6,500). January 2015 — August 2016.

NSF: “Quantifying the Relative Roles of Progressive Land Use Change, Irrigation, and
Remote Forcing in Southern Great Plains Precipitation Variability.” Role: PI,
$446,697 (UNL: $446,697). July 2014 — June 2017.

UNL Layman Award: “Climatology and Large-scale Weather Patterns Associated with
Eastern Dryline Severe Weather Outcomes.” Role: PI, $17,320 (UNL: $17,320).
June 2013 — December 2015.

UNL College of Arts and Sciences: “Developing Discipline-specific Mathematics
Example Problems for the UNL Meteorology-Climatology Major.” Role: PI,
$1,975. August 2012 — May 2013.



TEACHING (U = undergraduate; G = graduate)

Synoptic Meteorology (U/G) 2014, 2016, 2018, 2021, 2023-2025
Advanced Synoptic Meteorology (U/G) 2014, 2016, 2018, 2021-25
Radar Signal Processing and Applications (G) 2013, 2015, 2018, 2022, 2023
Cloud Physics (U/G) 2013, 2015-16, 2018, 2020, 2022
Tropical Meteorology (U/G) 2012, 2013, 2016, 2017, 2019, 2021, 2025
Pathways to Success in Meteorology-Climatology (U) 2025
Teaching and Outreach in Meteorology (U/G) 2024
Weather and Climate (U) 2011-2013, 2015, 2017, 2020
Radar Meteorology (U/G), guest lecturer Spring 2021
Avian Biology (U/G), guest lecturer Spring 2021
Meteorology Internship Coordinator (U/G) Fall 2019 — present
Interdisciplinary Research Practicum (G) 2019
Thermodynamics, Microphysics, and Radiation (indep. study) (G) 2014
High Plains Severe Storms (indep. study) (U) 2014
Radar-Lightning Research (U) 2013, 2014
Mid-latitude Precipitation Predictability (G) 2013
Advanced Synoptic Theory and Application (G) 2013
Weather Data Interpretation and Applications (U) 2012
Radar Meteorology and Polarimetry (U) 2012
Severe Storm Theory and Forecasting (U) 2012
Tropical Cyclone Assoc. with ENSO Phase (U) 2012

Severe and Unusual Weather (U. of Oklahoma) (U) 2010-2011



CURRENT GRADUATE STUDENTS (PRIMARY ADVISOR)

Engel, Adrianne, M.S. Aug. 2014 — Oct. 2021; Dec. 2024 — present
“Updraft Polarimetric Characteristics and Variability by Environment in a Large
Sample of Supercell Storms”

Scott, Caitlyn, M.S. April 2025 — present
“Polarimetric Radar Precursors of Severe Weather Reports in QLCSs”

Stapleton, Kate, M.S. April 2025 — present
“Polarimetric Radar Observations of QLCS Updrafts”

FORMER GRADUATE STUDENTS (PRIMARY ADVISOR)

22 atthe M.S. level
e 12 currently working in the government sector
e 2 currently working in in the private sector
e 5 continued to work toward a Ph.D.
e 3 took other employment

2 at the Ph.D. level
e 1 currently working in the government sector
e 1 currently working in the private sector

SERVED OR SERVING AS GRADUATE COMMITTEE MEMBER

24 students at the M.S. level
e 23 at the University of Nebraska-Lincoln
e 1 at the University of Nebraska-Omaha

12 students at the Ph.D. level
e 10 at the University of Nebraska-Lincoln
e 1 at Central Michigan University
e 1 at Charles Darwin University, Australia

UNDERGRADUATE STUDENTS SUPERVISED

9 UNL UCARE participants
8 Research Assistants (hired on grants)
1 Volunteer



UNDERGRADUATE THESIS ADVISING

5 Undergraduate theses, Meteorology-Climatology
1 Undergraduate thesis, Meteorology-Climatology and National Security Studies

UNDERGRADUATE ADVISING

Undergraduate Advisor, Meteorology-Climatology at the Univ. of Nebraska-Lincoln,
June 2016 — August 2017

SERVICE TO PROFESSION: JOURNAL RESPONSIBILITIES

Journal of Applied Meteorology and Climatology
Editor, January 2024 — present
Associate Editor, October 2023 — January 2024

Remote Sensing in Ecology and Conservation: Associate Editor, May 2018 — present

Atmosphere: Editorial Board member, May 2020 — January 2024
Special Issue Editor: “Radar Applications for Severe Weather Understanding and
Nowcasting”, Aug. 2020 — May 2021

SERVICE TO PROFESSION: CONFERENCES

40t Conference on Radar Meteorology (American Meteorological Society, Minneapolis,
MN, 28 August — 1 September 2023): Subcommittee on Radar Observations of
Severe Storms and Mesoscale Phenomena

SERVICE TO PROFESSION: NATIONAL ASSOCIATION DUTIES

National Weather Association: Remote Sensing Committee, Nov. 2015 — present
National Weather Association: Annual Meeting abstract reviewer, 2020

SERVICE TO PROFESSION: PEER REVIEWER
National Science Foundation (Multiple panels and ad-hoc reviews)
National Science Centre of Poland (Ad-hoc review)
Proceedings of the National Conference of Undergraduate Research
14 separate journals in the atmospheric sciences
4 separate journals in biology, ecology, and/or conservation
3 separate journals in geography
1 journal in hydrometeorology



1 journal in optics

SERVICE TO PROFESSION: PEER REVIEWER AWARD

Remote Sensing (Exceptional Reviewer recognition, 2024 Quarter 4)

SERVICE TO PROFESSION: REVIEWS FOR PUBLISHERS/COMPETITIONS

2023 IET Press: chapter reviewer, content on weather radar advances
2019-25 National Science Bowl question reviewer

2017, 2021-25 National Science Bowl question writer

2016 Pearson: textbook reviewer

2012 Brooks/Cole Cengage Learning: textbook reviewer

2011 Oxford University Press: textbook proposal review

2011 Red Line Editorial: book series content consultant

SERVICE TO DEPARTMENT & UNIVERSITY

EAS Graduate Committee 2015 - 2016, 2021 — present
Committee Chair (EAS Graduate Chair) July 2021 — present

CAS Committee for Advancing Undergraduate Success and Equity 2019 — present
(originally the CAS Undergraduate Education Working Group, 2019 — Aug. 2023)

Meteorology-Climatology major representative Fall 2022 — present
CAS Cares Application Reviewer Fall 2022 — present
Graduate Committee for the Minor in College STEM Education 2013 — present

Committee Chair Fall 2017 — present
EAS Mentoring and Peer-Review Committee Fall 2025 — present

Committee Chair Fall 2025 - present
EAS Curriculum Committee July 2021 — present
EAS Grade Appeal Committee 2018, 2023 — present
EAS Information Committee 2016 — 2021, 2022 — 2025

Committee Chair 2017 — 2021

Local Manager, Weather Challenge (UNL) 2011 — present



EAS Salary Advisory Committee 2013, 2019, 2024-25

Coordinator/Presenter, Friday weather discussions 2011 - 2021, 2023

Hydrometeorologist/hydroclimatologist Faculty Search Committee
Committee Chair Fall 2021 — Spring 2022

EAS Ombudsperson

2017 — 2023

Graduate Committee for Earth Observation Science for Society and Sustainability

Committee Chair
Hydrogeology/Groundwater Modeling Search Committee
EAS Space Committee
EAS Mentorship and Peer Review Committee
Application Reviewer, Education Abroad Scholarship (UNL)
Graduate Education Specialization Committee
Professor of Practice Search Committee (Met.-Clim.)
EAS Beautification Committee
Advisor, Student AMS Chapter at UNL
Reviewer, 5 posters for UNL Graduate Research Conference
Reviewer, twelve student proposals for GEOS 900
Guest Presenter, land use/landcover and climate, METR 470
Ad-hoc Committee on ACE-4 Requirements
Guest Presenter, lecture on interview/CV skills for GEOS 900
Community Consultant, Westside High School, Omaha, NE
Participant, UCAR Alliance Workshop, Boulder, CO

Presenter, UNL AMS student chapter

2016 — 2020
2018 — 2019
2018 — 2019
2017 - 2018
2017, 2019
2012 - 2017
2016 — 2017
2014 - 2016
2014 (spring)
2014

2011 - 2013
2012

2011 - 2012
2011

2011

2011

2011, 2018



OUTREACH ACTIVITIES

Volunteer, Dinosaurs and Disasters 2011-13, 2016-17, 2020-22, 2025
Kindergarten weather outreach, Lincoln, NE 2022, 2024
Homeschool group weather outreach, Lincoln, NE 2024
Nebraska State Museum, Science Chats volunteer 2017
Nebraska Game & Parks BioBlitz presenter 2017

SELECTED PROFESSIONAL DEVELOPMENT ACTIVITIES

CLOUD-MAP field campaign and workshop 2016, 2017, 2019
Radar Aeroecology Workshop instructor 2017
Weather Radar Ornithology Workshop 2015
Scientific Teaching Workshop (Just-in-Time Teaching) 2014

Peer Review of Teaching Program, UNL 2012 - 2014
Research Development Fellows Program, UNL 2012 - 2013
Write Winning Grant Proposals Workshop, UNL 2012
Obtaining Research Funding from the DoD Workshop, UNL 2012

National Science Foundation Day, UNL 2012



	Structure Bookmarks

