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Chasing the white Iighining during the Lake-Effect Electrification (LEE*) project
with the Doppler on Wheels

*LEE Project sponsored by the National Science Foundation, FIRP-FARE Track 2 CIF program
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Why LEE? Dependable, area-focused lab for winter electrification, easier to sample low clouds
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LEE Objectives

For the first time, to document the electrical charge structure of lake-effect snow
storms (surface-based convection to stratiform precipitation process), relate to
hydrometeor (e.g., supercooled water, snow flakes) populations. (DOW integral)

Improve the understanding of turbine-initiated lightning (~300 Tug turbines over
100 m talll). This kind of lightning more likely during winter?

Compare LEE findings with those from sea-effect (Japan), winter cyclone (e.g.,
Project IMPACTS) electrification studies.

Determine flash sizes and energies of lake-effect lightning.
Electrification modeling (e.g., WRF-elect)
Overlap with IMPACTS Project, involve many undergraduates in the field (22)



LEE Facilities & potential set-up

Bolts=LMA sensors, Balloons=sondes (inc. EFMs and PASIV), DOW truck
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Experiences with requesting a Doppler on Wheels
(DOW)

a0
Facility and Instrumentation Request Process (FIRP)

Facility and Instrumentation Request Process (FIRP) (nsf21611) 1 NSF - National Science Foundation

e Subaward on a collaborative
proposal (S. Steiger, E. Bruning, V.
Chmielewski, J. Trostel, G. Stano);
first time for me doing subaward
process

* Shree, Josh and Karen big help as
doing this via FIRP was new (to
them and me!

e Submitted Statement of Interest

PROGRAM SOLICITATION
NSF 21-611

National Science Foundation
Directorate for Geosciences
Division of Atmospheric and Geospace Sciences

Full Proposal Deadline(s) (due by 5 p.m. submitter's local time)

January 17, 2022

January 15, Annually Thereafter

Track 3 (Field Campaign) Proposals

July 15, 2022

July 15, Annually Thereafter

Track 3 (Field Campaign) Proposals

Anytime inning October 1, 2021 the timeline in the table in Section II,

;nm Dncri;uon

Track 1 (Education & Outreach) & Track 2 (Single Facility Request)

IMPORTANT INFORMATION AND REVISION NOTES

Any proposal submitted in response to this should be in with the revised NSF Proposal &
Award Policies & Procedures Guide (PAPPG) (NSF 22-1), which is effective for proposals submitted, or due, on or after
October 4, 2021.

SUMMARY OF PROGRAM REQUIREMENTS

General Information

Program Title:

. Facility and Instrumentation Request Process (FIRP)
SOI) mid-Sep 2021 (proposed
The Facility and Instrumentation Request Process (FIRP) solicitati ibes the ism by which the
. research community can propose projects that require access 1o lion and facilities by
° the Facilities for i and ion (FARE) Program in the Division of Atmospheric
. . —-— and Geospace Sciences (AGS). FARE provides funding support to a variety of organizations to make
’ ialized i ion and facilities available to the ic science ity through

the Lower Atmosphere Observing Facilities (LAOF) and the Community Instruments and Facilities (CIF)
programs. FIRP allows for parallel evaluation of intellectual merit and broader impacts along with the
feasibility of the proposed project.

All research proposals and and prop that require the use of FARE-
sponsored assets must be submitted through this solicitation. Pls requesting the use of FARE-

. sponsored facilities for a scientific and/or educational project must follow the guidelines for submission in this
e Submitted full proposal Dec. 2021
p p [] The FIRP solicitation offers three p! on tracks basedon the type and purpose of the request:

« Track 1 - Education and Out
© Track 2 - Single Facility
» Track 3 - Field Cam
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Track 1 Pls should engage with the relevant Facility Provider listed on the FARE webpage during the proposal preparation
process to ascertain facility availability and suitability for a Track 1 proposal. The Track 1 Pl will submit a request for the use
of the Facility to the Facility Provider with a copy to the FARE program director The Facility Provider will be expected to
provide a Facility Request Document with a Subaward budget that will be used in the Track 1 proposal. The Facility
Request Document must be uploaded to the proposal as a Supplementary Document
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Request

'''< 1Unowing documents are required for each Track.
Track 1:

: ;?;Opydof the Facility Request submitted to the facility provider.
& 3e e ucatlona! gnd outr"each request is for a research aircraft, the Pl must provide a supplemental document of up
& tegtaﬂgi‘;i tc;escnbmg the “target of opportunity” flight(s) and the plan for integration with the existing field campaign
* For LAOF requests, the budget must be included as a supplemental document.

Track 2:

» A copy of the Facility Request submitted to the facility provider.
anagement Plan of up to two pages is required. The Management Plan should discuss specific factors related to
the use of the FARE-supported facility, such as who will operate the instruments and the expected data availability
(e.g., timeline and what constitutes a finished product).
« An email regarding the submission deadline must be uploaded as a document entitled "FIRP — Program Officer
Concurrence Email" in the Supplementary Documentation section of FastLane.
= For LAOF requests, the LAOF budget must be included as a supplemental document.

Track 3:

e A copy of the Facility Request submitted through the NCAR EO!

« In 5 pages or less, provide a Management Plan and a S
include, but not be limited to, discussion of the mz
will be made, potential integration with other ob
timeline (not to exceed one year from the date of
« Roles and Responsibilities document — For all car
document of up to 2 pages in length detailing the
instruments they will operate (if any), and wha
« An email regarding the submission deadline

bogals mustidescri A of the produdts of research.
2d FARE assets to NCAR for archiving, no later than 1 year from the date of completion

ICAR will be provided via NCAR-hosted Geoscience Data Exchange for NSF (GDEX) and
n be directed to gdex@ucar.edu. If extenuating circumstances require an extension 10

- extension must be sent to the FARE proaram director. Investigators are encouraaed 1o

the 1-year deadlir

cont.

Data archival — NCAR EOL field
catalog + long-term archival

— Big shout-out to Greg Stossmeister,
Carol Ruchti and Linda Cully for all
of their help archiving all LEE data
in one place!



Getting ready for LEE — Summer-Fall 2022

-Finding a garage to house the DOW: Watertown, NY airport

-Used OWLeS Project 2013-14 sites as first guesses, then Josh Wurman and Karen Kosiba visited
October 2022; develop Google Earth file with notes, pictures taken as well

-Focus on RHIs
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Working with the DOW during the field project

DOW part of LEE Project Open House 5 November
2022

Daily weather briefings 1 pm EST from after Open
House to early Feb. 2023

— T-96 hrs. DOW team on STANDBY

— T-72 hrs. book travel

— T-48 hrs. GO/NO GO decision, teams begin travel
— T-24 hrs. remote staff in study area

— T-4 hrs. teams (DOW staff + Oswego student team | |
of 2) depart local base; students needed 4WD
vehicle + hotel some I0Ps; do site prep

— T-2 hrs. arrive at IOP site

— The plan vs. reality...

— Comms.: Zoom, Field Catalog, WhatsApp separate
DOW IOP channel along with general LEE channel

Open House pictures from in front of the Shineman Science Center,
SUNY Oswego

— Long deployments (>12 hrs) challenge



Field Operations time cont.

* Focus on RHIs along band (every 5-102 azimuth); Web quicklooks; DOW scanning

defined IOP period
 Was this plan better than just having operators in field for entire IOP potential
period (Nov — Feb, e.g., as during OWLeS 2013-14)?

o ' fo g

2 2

Students helb teams plmdw out
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Let’s go do some field work (at night?)!

Student teams:

-DOW (2)

-EFM soundings
(up to 16)
-Forecasters and
launch Oswego
sondes (2)

Before/after
IOP: LMA sensor
snow cleaners




Slept in the office some nights...

| only live a 15 min walk
from home, but some
nights | forecasted until
midnight and then had to
give the DOW team a
briefing by 4 am...




10: 1 Feb 2023 SafEty key |
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1127Z DOW,
Storm depth ~5
km ARL. Image
provided by P.
Robinson.
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fast Carthage DBZHC

|IOP3 cont.: 21/

.Adams Center.

+

Adams
.

LMA points (white, see right) over DOW
dBZ for flash hitting Oswego stack
(below photo. From K. Jesmonth, SUNY F .

Oswego, 20527)

Image courtesy of Trevor White (U. lllinois)




Huge Graupel IOP3!
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Photo: Jake Rumowicz, SUNY Oswego

0.75” diameter



DOW perspective
:32:46.3 - RHI
:35:30 - Flash

KTYX Reflectivity 02:32:06
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Conclusions

11 10Ps (3 with lightning); 7 planned 10Ps, 3 w/ lightning

Overall, DOW process worked well with LEE. BUT stress levels probably
would have been reduced if could keep operators in study domain unless

obvious calm conditions will persist for over a week. How better plan for
long IOPs?

Follow us on Twitter/X @nsf lee
Project website: https://www.eol.ucar.edu/field projects/lee

References available upon request (scott.steiger@Oswego.edu)

Thank you to NSF: AGS Grant 2212177, and to all who collected the data,
including 22 awesome Oswego undergrads!



Video of lake-effect lightning flash strike to Oswego stack
20527 20 Nov 2022

Video captured by K. Jesmonth



